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CAVITIES

Pr oduc t                 Public ation
Designation                 Number

BC-148
BL-499
VA-1275
VA-1277
\VA-1278...........81357

\VA-1281...........81359
\ VA-12 99  ...........  81424

CERAMIC/METAL   PRODUCTS

GAS   SWITCHING   TUBES

e

a

BTL-018    .
(0)BLT-026    .

BLT-088    .
BLT-101    .
BLT-111    .

(N)BLT-119   .
(O)BLS-517   .

BTR-545A
BTR-545B
BTR-547   .

(O)BTR-553    .
(N)BTR-596    .

BTR~639    .

(N)BTR-673    .
(O)VDU-1001

(O)VDU-1002
VDX-1006
VDX-1010
VDU-1011
VDU-1012

(N)VDX-1014
VDU-1017
VDU-1018
VDU-1024
VDU-1025

VDC-1027
(N)VDS -1028S

VDC-1029
VDX-1047
VDX-1047S

(N)VDX-1055
(N)VDX-1057

VDX-1071
VDX-1080

(N)VDX-1099

3481      8/77

3037

Produc t                  Publication
Designation                 Number

(N)VDX-1119
(N)VDX-1134
(N)VDX-1135
(N)VDX-1136
(N)VDX-1137

(N)VDX-1138
(N)VDX-1142
(N)VDX-1155
(N)VDX-1157

6624....

6795....
6795A   ...

81077                VFS -9501

3473
3489
3490
3491
3492

3493
3494
3695
3696
3029

3030
3085
3275

3031                  VFX-9503    ...........   3276
3032                  VFX-9506    ..........   3277
3033

(N)VFX-9513..........3388
3592          (O)High-Power  Limiter.  5/69

81724

HIGH    POWER    FILTERS

Product                  Publication
Designation                 Number

(N)F650AA15..........3501
(O)F650DA1...........1718
(N)F650DA6...........3595
(O)F650HA2    ......... „   1670
(O)F2100AA1..........6/66

HIGH    POWER    WATERLOADS

LC3EA3............2265
LC6EA1/LC6EA2....2277

(O)L90DA1............1663
L112885...........2038

(N)L112BC7...........3591

(O)L112DA1...........1574
L112FA1...........2500
L137AA5
L137885
L137BB9

L137BC2...........2039
L159AA2...........2040

(O)L284AA7...........1729
(O)L284BA3...........1730

1810            (O)FC3JA1    ............   1728            (O)DS4001   .............   1673
3485                  F112AA1    ...........   2824
3036           (N)F112CA12/F112CA13     3630
3486           (O)F112DA1
2222          (0)F112FA2

2223                  F137AA3
3110                  F137AA4
2484                  F137AA6
2485           (N)F137AA7
2486           (O) F13 7DA2

3487           (O)F187AA2
2487          (0)F187CA1
2488                 F187CA2
2489                 F284AA1

6/66
6/66

1860
1868
1865
3471
1668

1721
2827
6/66
2471

2490           (R)F284AA11/12       ......  3571

3111           (N)F284AA15
3593           (N)F284A815
3112           (R)F284BA1
3098           (0)F284FA2
3099          (0) F284GA2

3488          (O)F284GA3
3387          (O)F284HA1
3038          (N)F284 PA3
3257          (O)F430CA7
3472           (O)F650AA1

3604
3605
2828
6/66
2829

2830
1717
3559
6/66
1664

(N)New       (R)  Revised

(0)V-4030A............2834
(0)V-4030B............2832
(O)V-4030-30B.........2833

lF   COMPONENTS

ITLM
ICP-1
ITV-1
ITM-2
ITF-4

(N)ICL-6-160-80
ITL-7......

IllDUSTRIAL   POWER   PACKS

&

WAV[GUID[   COMP0lIENTS

LIGHT   S[NslllG   AIID

EMITTING   O[VIC[S

(R)VPM-159,   VPM-164   .  3631

(O)Obsolete,  remove

MIXERS    AND    MODULATORS

Product                  Publication
Designation                 Number

(O)V-8302
(R)V-8302B
(R)V-8303
(R)V-8306
ca)v-8308B

(R)V-8309
(R)V-8314
(N)V-8320
(O)V-8375A/B........81065
(O)VSZ-9716M.........3205

av)9753  Series   .........    3674
(N)VSZ-9754..........3670
(N)9755  Series   .........    3659

Mix[R.m[AMPLiFi[Rs

KC-7A.............2969
IC-|1A

(N)9755A/B
3588
3673

RECEIVERS

RF   COMPON[llTS

Filter  Design  Aid #1   .   2960
Filter Deisgn Aid #2   .   2961
OTX-1..
200 Series

2051
2926
3021

2951
2937
3002
3020
2938

400M...............3019

(O)VCC-600............3553

(R)VZ-3002............3608
Communications

Transistor  Amps   ..   3304
Thin  Film

Transistor  Amps   ..   3301

Radar Transistor
Amplifiers.......3167

Wideband
Transistor  Amps  ..    3162

Medium  Power
Transistor  Amps  ..   3305

Printed  in  U.S.A.

electron  device group/611  hansen way/palo alto/california 94303



Produc I                       Publication
Designation                       Number

VSG-7425F
VSP-7431A
VSP-7431AP
VSL-7441A
VSL-7441AP

VSL-7445C
VSS -7450A
VSS - 74 51A
VSS-7451AP
VSS -7451J

VSS -74 51JP
VSS-7455A
VSS-7455C

(N)9721
(O)VSZ-9721

(O)9721H
9722

(N)9723
(N)9724
(R)9726

(N)9729.................3584
(N)9730.................3585

VS Z-990 0  .............    2 5 9 7

SOLID    STATE   DloDES

(O) BIMODE ® Microwave
Diodes    .............    2179

(O)Super  Power  BIMODE®
Microwave  Diodes   ...   2007

Gallium  Arsenide
Paramp Diodes    .....   2212

(N)Microwave  Guru
Effect Diodes    .......    2657

(O)Silicon Paramp
Vlractor  Diodes  .....   2149

(O)Microwave  Glass  Packaged
Silicon  PIN  Diodes  . . .    3068

(O)Microwave  PIN
Switehing Diodes    ....   2201

(O)Step  Recovery  Diodes   ..   2048
(O)Microwave  Glass  Packaged

Silicon  Tuning Diodes   3640

(O)Diode Case Styles   ,
(O)VAO Series   ......,
(O)VAO-10.........,
(O)VAS-10,   VAS-20,

VAS-30,   VAS-40,
VAS-50.   VAS-60    ..    3652

Product                       Publication
D e s ignation                      Numbe r

(O)VAT-10,   VAT-50,   VAT-60.
VAT-70,   VAT-90    ...    3653

(O)VAO-20
(O)VAO-30
(O)VAP-80

(R)VAT-110,   VAT-130,
VAT-140,   VAT-160  ..

(R)VAP-200.............
(O)VAT-200
(O)VAD-210

(O)VSD-210
(O)VSI)-C210............
(0)VAT-300.............
(O)VSD-300/VSD~400.....
(O)VSD-C300/VSD-C400   ..

(O)VSN-C320............
(O)VAB-800.............
(0)VAB-800-2  &

VAB-800A-2........

(O)VAB-811A-3  thru
VAB-816A-3........

(O)VAB-900
(O)VAT-1000
(O)VSD-|000
(O)VSD-C1000
(O)VAB-1600

3053
3663

3657

3658

(O)VAB-3200............3552
(N)9250  Series   ...........    3596

SOLID   STATE  Soukc[S
AND    MULTIPLIERS

Varactor  Tuned Gunn
Effect Microwave

Oscillator........3212
VSX-9001
VSU-9002

VSK-9004
(O)VSX-9005

VSC-9009
VSA-9010
VSQ-9021

VSQ-9035  .
(N)VSX-9037A
(O)VSX-9070  .
(O)Vsxr9071

VSU-9072

3012
3013

Produc t                      Publicatio n
D e s ignation                      Numbe r

(O)VSU-9075
(O)VSU-9076

VSU-9077
(N)9080  Series
(N)9681

(N)9690
(N)9691
IN)9692.............
(O)VSZ-9800/VSZ-9801

SWITCHES

BL-805..............81185

"AIISMISsloN  LIN[
C0llp"[NTS

H62DA2

(N)H62DA9
(N)H90DAI

H90DA2
W90AAI

W90885
H112DAI
H112DA2
H112DA3

(N)H112DA8

(N)C137EA3    ..
OV)D137   Series
(O)D137AA3

H137DA2
W137AAI

W137BA3
W137BA4
W137BA5

(N)C159GA1
(N)H159DA3

W187BAI
H284DA1

(N)H284DA6
W284BC2
H430DA4

(N)F650AA15
(N)F650DA6

H650YA1

(O)W975AA1
0¢)W975AA3

(0)VC-1175A............DH20
(O)VE(  )-8410  ............    2850
(N)VUH-8426............3538
(R)VE(  )-8480/VE( )-8486..    3566
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DESCRIPTION

The  BC-148 is  an ultra-stable,  high-Q,  reaction
cavity  for  use  in  equipment  for  measuring  FM
noise   in  navigational,    guidance,    and   tracking
radar systems.   This cavity,  which is  the  heart
of  the   noise-measuring   equipment,   features  a
unique    six-way   tuner   lock   and   a   calibrated
micrometer   for   coarse   frequency   adjustment.
When equipped with a VSK-010  constant-current,
low-ripple power supply,   remote electronic fine
tuning  can  be  achieved   by  energizing  the  coil-
ferrite   mechanism   within   the cavity   using   an
external   potentiometer.        Careful   design and
selection  of  materials  make  this  hermetically-
sealed  cavity  extremely  frequency stable under
adverse temperature and vibration conditions.

Tuning Range 2. . .
I.Oaded  Q3.......
Input VSWR,  max

®

®

TE€HNl€AL    DATA

GENERAL   CHARACTERISTICSL

ELECTRICAL

......      10.25-10.50   GHz

.............    5'000

.............    1.2:1

Frequency/Temperature  Coefficient ,
o-75°C,   max  .................... 13  kHz/°c

Fine  Tuning,  0-5 Vdc  into  15  a,  min4   1  MHz
FM,  per MIL-E-1,  4.9.19,  max  . .   300  Hz rms
Mode  o£ Operation  ................      TE-0,1, 2

EE

NOTES:

1.   Characteristic  values  are  based  on  performance  tests.  These
figures  may  change  without  notice  as  a  result  of  additional
data   or  product  refinement.   Consult  the  Varian  Solid  State
Division,    Beverly.    Massachusetts    before    using    this
infomation  for final equipment design.

2.  Versions   operating  at  other  frequency  ranges   can   be   sup-
plied   on special  order.

2250   11/69

Dimensions.......
Weight,  approx ....
Mounting Positions .

BC.148

HIGH.a

REAOTlolI    CAVITY

10.25.10.50   GHz

PHYSICAL

.....      See outline Drawing

..................      3.5   lb

Mating  Flange  ..........
Micrometer Torque,  max

Any
bG-39/U

8  lb-in

3.   Models   can  be  furnished  with a loaded  Q  as  high  a8  15,000
at  no extra cost.

4.   When  ordering.  specify  whether  or not fine  tuning  is  desired
and whether or not the VKSJ) 10 power supply is to be included.

5.   Although the  cavity may be mounted in any position, it should
be   installed   in  a  position  for  easy  micrometer  reading.

Printed in  U.S.A.

microwave  and com iconductor operation/solid  state  division/salem  road/beverly/massachusetts 01915



BC.148

DIMENSIONS   AFtE   IN  INCHES
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® varian

DESCRIPTION

The BL-499 is a tunable dual-mode cavity designed

primarily  to  provide  automatic  frequency   control
(AFC) of electronically- or mechanically-tuned CW
or  pulse  oscillators   which  operate   between  16.3
and  16.7  gigahertz.     It  is  used  with  two  crystal
detectors  attached  directly  to  each  cavity  output.
The  detectors  can  be  supplied  with the dua.I-mode
cavity  if  so  specified  when  ordering.    If  desired,
a complete stabilized oscillator package,  as shown
in  the  schematic  diagram,   can  be  supplied®

a

®

FEATURES

• Permits simplified AFC circuitry
• I.ow input power
• Temperature compensation
• Accurate frequency calibration
• Light weight

C H A RAG T E RI S I I C S

ELECTRICAL

Frequency Range,  tunable  . .16. 3-16. 7 GHz
Pe ak-to-Peak FreqLiency

Separation, AFp-p  .......       5 ± 0. 5 MHz
Insertion I.oss ............     7. 5 ± 2. 0 db
Loaded Q  ..............     5, 000 ± 600
Calibration,  micrometer

vs frequency,  per division ....       50 MHz
Frequency-Temperature

Coefficient,  0-85  °C  . . .1 part in |o6/oc
FrequeDcy Stability

Short Term*,  ms .......     5 parts in 108
Long Term*,  hrs . . ® .....     1 part in 106

input Power*,  maximum  ........      10 mw

DUAL.MODE

CAVITY
BL.499

16.3-16.7   GHz

AVAILABLE  0PTloNS

• Direct-reading calibration
• Hermetic sealing
• Mechanical linkage for simultaneous

tuning of cavity and reflex klystron
• Thirteen per cent tunability

Output Voltage* ,  minimum,
at either  FB or  FA  .........       0.1  Vdc

Loading Resistance*,  RL .....   10,000   Q

PHYSICAL

Dimensions  .........    See Outline Drawing
Weight   ...........................     8  oz
Mounting Position. . .Consistent with NIcro-

meter Read-Out
Input and Output

Cormectors  .......    Mate with UG-419/U
Flange

*  Requirements and performance of complete stabilized oscillator as supplied by Varian.

Pub.  B1.25        4/66



BL.499

AFC  NETWORK

The  heart  of  this  AFC  network  is
the  tunable,   direct-reading,  dual-
mode cavity.   Its two outputs,  each
with  a  crystal  detector,  transmit
different  frequencies  about  5  MHz
apart.    This   frequency  difference
is  maintained  over  the  cavity tun-
ing  range.     Cavity  calibration  is
based  on  the  crossover freqllency®
The  higher-frequency  crystal  de-
velops  a  positive potential and  the
lower-frequency  crystal   develops
a negative potential® Voltages from
these detectors are summed  in the
bridge and  any resultant  fed to the
d-c amplifier.    The amplifier out-
put voltage alters the klystron volt-
age to keep  the  klystron frequency
midway between the two cavity fre-
quencies.    At  any  cavity  setting,
the  klystron  frequency  varies  no
more than  ±1  MHz  over a temper-
ature range of -55to+100°C®   Imr-
ing  cavity  tuning,   the  mechanical
linkage  adjusts  the  klystron  tuner
and reflector voltage simultaneous-
ly for continuous tracking.   In  this
way,  the  klystron power  outyut  is
stabilized at the desired frequency.

DISCRIMINATOR   CURVE    FB

I

AFp.p  =  FB  -  FA

1.5F/ \ 0
3db         QL\/

\\

\\
\\ /

II

+4                    Fo          FA-4                    -8

Frequency Deviation (Mc)

mmensions are in inches.



BOMAC   D]VISION

DESCRIPTION

The  VA-1275  MICRODOME  Stabilizing  Cavity
is   the   C-band   model   of   Varian   Associates'   new
MICRODOME series of high Q resonant cavities. This
series  provides  frequency  stabilization  of  microwave
oscillators comparable to that of earlier Varian cavities,
but  the  new  units  are  simpler  and  more  rugged.   In
addition to their stabilization function, these transmis-
sion-type  cavities  isolate  the  oscillator  from  the  load
and  serve  as  filters.

M|8&tgD8frEm::££,I::I?:gstaabv£!:gs::sdu]thig:mQthe°£
configuration-a hemispherical dome atop a cylindrical
sleeve  which  is  mounted  on  a  flat  base  plate.  Cavity
Q  increases  with  the  quotient  of the  internal  volume
and  the  surface  area,   and  this  volume-to-surface
quotient  is  large  with  the  domed  shape.

cav]¥:etEeac£Fc¥;:roQna¥:::sng;retcht:ye]£encttoro:£:gig
approximately  the  Q  of the  cavfty  alone.  This  results
in  a  large  increase  in  klystron  frequency  stability.  A
figure of merit, S, for such a system is given by the ratio
of  klystron  modulation  sensitivity  to  the  modulation

1      sensitivity of the klystron-cavity combination.

FEATURES
•  High Q.
•  Reliability.
•  Passive and requiring  only microwave excitation.
•  Lightweight.
•  Hermetically  sealed  (upon  special  request).
•  Mechanical stability.

CHARACTERISTICS

ELECTRICAL

Fo  (Fixed  Frequency,  ±1  mc)  .._...___________.._  5.4 -5.9  Gc

Qo   (Unloaded   Q)   ________________________..`_._..___________.__~__.__   25,000
L   (Insertion   Loss)I______________________________._.______.____________   10   db

Temperature Coefficients ___________  One part in  |06 per °C
Frequency Stability  (With VA-244 Klystron)3

Short  Term4_______.__._____  One  part  in  108  (milliseconds)
Long  Term4_______________.____________._  One  part  in  105  (hours)

Stabilization    Ratio___________________.__________~..____._________________...   50

Eil

NOTES
1    Refer  to  accompanying  curve  relating  rated  mini-

mum  stabilization  ratio  and  insertion  loss.  The  in-
sertion loss range can be shifted on special request.

2    Average  temperature  coefficient between  0°C  and
+ 100OC.

3     Please  specify,  "for use with tube type  ________",  when
ordering cavity.

*Trademark

81345       6/65

STABILIZING    €AVIT

DATA   SHEET

VA-1275

5.4.5.9   Gc

•  Unlimited life without maintenance.
•  Compact.
•  Temperature-compensated.
•  Tunable over a ten percent bandwidth

(upon special request).

PHYSICAL

________.__.~____  See  Outline  Drawing

_____________.__  Less  than  two  pounds

---------------------------------------------.---   Any

Dimensions  _____~__._.

Weight5------------------

Mounting Position
Input and Output Connectors6___. Mate with UG-344/U

Flange

4    Depends  upon  the  power  supply  and  the  external
environment.

5    Weight varies slightly with frequency.
6    Input and  output waveguide  configuration  can  be

supplied to customer requirements.

Additiorul operation and application inf ormat4on
aroatla,bl,e  uporb request.

Printed    in   U.S.A.

VARIAN   associaTe§      .      BOMAC     DIVISION      .      BEVERLy      .      MASSACHUSETTS



VA-1275

CHARACTERISTIC     CURVE
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BOMAC    DIVISION

DESCRIPTloN

The  VA-1277  MICRODOME  Stabilizing  Cavity
is   the   X-band   model   of   Varian   Associates'   new
MICRODOME series of high Q resonant cavities. This
series  provides  frequency  stabilization  of  microwave
oscillators comparable to that of earlier Varian cavities,
but  the  new  units  are  simpler  and  more  rugged.   In
addition to their stabilization function,  these transmis-
sion-type  cavities  isolate  the  oscillator  from  the  load
and  serve  as  filters.

M|8fit6DtgfaEm3:££]|i2]?£gstaabvj!::gs::sduithi:?in?he::
configuration-a hemispherical dome atop a cylindrical
sleeve  which  is  mounted  on  a  flat  base  plate.  Cavity
Q  increases  with  the  quotient  of  the  internal  volume
and   the   surface   area,   and   this   volume-to-surface
quotient  is  large  with  the  domed  shape.

When   a   klystron   works   directly  into   a   high   Q
cavity,  the  circuit  Q  as  seen  by  the  electron  beam  is
approximately  the  Q  of  the  cavity  alone.  This  results
in  a  large  increase  in  klystron  frequency  stability.  A
figure of merit, S, for such a system is given by the ratio
of  klystron  modulation  sensitivity  to  the  modulation

a      sensitivity of the klystron-cavity  combination.

FEATURES

•  High Q.
•   Reliability.
•  Passive  and  requiring  only  microwave  excitation.
•  Lightweight.
•   Hermetic`ally  sealed  (upon  special  request).
•  Mechanical stability.

CHARACT[RISTI€S

ELECTRICAL

Fo  (Fixed  Frequency,  ±2  mc)  _
Qo  (Unloaded  Q)
L  (Insertion  Loss)J

____  8.5   to  9.6  Gc

20,000
10db

Temperature  Coefficient2   __________  One part  in  |06 per °C
Frequency  Stability  (With  VA-242 Klystron)9

Short  Term4________________  One  part  in   108   (milliseconds)

Long  Term4_____...__..._.____.__________  One  part  in  105  (hours)

Stabiliziition  Ratio

A

NOTES

1     Refer  to  accompanying  curve  relating  rated  mini-
mum  stabilization  ratio  and  insertion  loss.  The  in-
sertion loss range  can be shifted on special request.

2    Average  temperature  coefficient  between  OC'C  and
+ |00OC.

3     Please  specify,  "for use  with tube  type  ________",  when
()rdering cavity.

•Trademark

81356   6/65

STABILIZING    €AVIT

DATA   SHEE

VA11277

8.5-9.6  Gc

•  Unlimited life without maintenance.
•  Compact.
•  Temperature-compensated.
•  Tunable over a ten percent bandwidth

(upon special request).

Dimensions  ____._____.

Weights------------------

Mounting Position

PHYsl€AL

_________________  See  Outline  Drawing

Less than  12  ounces
Any

Input and Output Connectors6____ Mate with  UG-39/U
Flange

4    Depends  upon  the  power  supply  and  the  external
environment.

5    Weight varies  slightly with frequency.
6    Input  and  output  waveguide  configuration  can  be

supplied to customer requirements.

Additional operation and  application  information
available  upon request.

Printed    in   U.S.A.

VARIAN   associates      .       BOMAC     DIVISION       .       BEVERLy      .       MASSACHUSETTS



VA-1277

CHARACTERISTIC    CURVE
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BOMAC   DIVISION

DESCRIPTION

The  VA-1278  MICRODOME  Stabilizing  Cavity
is   the Ku-band  model   of   Varian   Associates'   new
MICRODOME series of high Q resonant cavities. This
series  provides  frequency  stabilization  of  microwave
oscillators comparable to that of earlier Varian cavities,
but  the  new  units  are  simpler  and  more  rugged.   In
addition to their stabilization function,  these transmis-
sion-type  cavities  isolate  the  oscillator  from  the  load
and  serve  as  filters.

M|8fitgDtgfrEm:::£.=i:I?£gstaabv£:::gs::sduithig?in?he::
configuration-a hemispherical dome atop a cylindrical
sleeve  which  is  mounted  on  a  flat  base  plate.  Cavity
Q  increases  with  the  quotient  of  the  internal  volume
and  the   surface  area,   and  this  volume-to-surface
quotient  is  large  with  the  domed  shape.

cav]yyFetEeac£Fcz::roQnay:::sng;retcht:ye]£encttoro:£:gig
approximately  the  Q  of  the  cavity  alone.  This  results
in  a  large  increase  in  klystron  frequency  stability.  A
figure of merit, S, for such a system is given by the ratio

h    ::n¥[!tyi:ti:;nofmt#;;£sot:o::cnas;:i;£Toiobftnhaetf omn?du]atf on

FEATURES
•  High Q.
•  Reliability.
•  Passive  and  requiring  only  microwave  excitation.
•  Lightweight.
•  Hermetically  sealed  (upon  special  request).

CHARACTERISTICS

ELECTRICAL

VA-1278
Fo  (Fixed  Frequency,   ±4  mc)  ____.__._____.___  15  -  17  Gc

VA-1278C
Fo  (Fixed  Frequency,   ±3  mc)  _________________.13  -15  Gc

Qo    (Unloaded   Q)    ______________________________._____________________    15,000

L  (Insertion  Loss)I     _               +                                             10  db
Temperature  Coefficient2  ________ __  One  part in  106 per C'C
Frequency  Stability  (With VA-246 orvA-94Klystron)9

Short  Term4________________  One  part  in   108   (milliseconds)
Long  Term4______________________________  One  part  in  105  (hours)

Stabilization   Ratio____.________...___.___...__ ............. _..._._.._______ _   15

NOTES -See page  2
•Trademark

81357        6/65
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STABILIZING   0AVIT VA-1278

13-17   Gc

•  Unlimited life without maintenance.
•  Compact.
•  Temperature-compensated,
•  Mechanical stability.

PHYSICAL

Dimensions
Weights
Mounting Position

See Outline Drawing
Less than two pounds

Input and Output Connectors6___ Mate with UG-419/U
Flange

Additionat operation and  application  irrf ormation
avahable upon request.
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VA-1278

NOTES
I    Refer  to  accompanying  curve  relating  rated  mini-

mum  stabilization  ratio  and  insertion  loss.  The  in-
sertion loss range can be shifted on special request.

2    Average  temperature  coefficient  between  0°C  and
+ 100OC.

3     Please specify,  "for use  with tube  type  ________",  when
ordering cavity.

CHARACTERISTIC     CURVE

OUTLINE    DRAWING

4    Depends  upon the  power  supply  and the  external
environment.

5    Weight varies  slightly with frequency.

6    Input  and  output  waveguide  configuration  can  be
supplied to customer requirements.

STABILI ZATl ONFiATl 0vsI NSE PTIO NLO SS
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D  E S C  Fl  I  P T I  0 N

The  VA-128l   is  the  basic  model   o£  Varian  Associates'
X-Band series high-Q cavity resonators.  Rigid  brazed  and
welded  construction  is  used  throughout.  All  adjustments
are  provided  with  lock  nuts  for  stable,  non-microphonic
operation. The VA-128l  has many applications when  used
as   a   frequency   stabilizing   device   with   reflex   klystron
oscillators  such  as  the  Varian  VA-217C  or  the  VA-203B.
Among  these  are  uses  in  klystron  transmitters,  airborne
receiver  local   oscillators,   and   missile   guidance   systems.
Stabilization  is  achieved  by  the  cavity's  reaction  on  the
klystron  pulling  factor.

FEATURES

•   Excellent frequency stability.
•   Rigid ribbed construction.
•   Very light weight and small size.
•   Temperature compensated.
•   Trim tuning adjustment.
•  Adjustment screws with lock nuts.

CHARACTERISTICS

ELECTRICAL

Fo    (available   center   frequencies) _____________________8.5  -9.6  Gc

Tuning    Range    _________________________________~______________________±     50    Mc

Qo   (unloaded  Q)_
L  (insertion  loss) 1

--------20,000

9 to  18 db
Temperature   Coefficient2   _________________________I   part   in   106/°C

Frequency  Stability  (with VA-217C  klystron) 3
Short  Termt`___________

Long  Term#____________

Stabilization  Ratiol
Mode  of  Operation  __

------------ I  part  in    108

------------ I   part  in    104

•___________________-___________20

------------------------TEo'1,i

j6Depends  on  the  power  supply  circuitry  and  the  external

environment.

NOTES:
1.  Refer  to  curve   relating   rated  minimum   stabilization

ratio  and  insertion  loss.  The  insertion  loss  range  can
be  shifted  on  special  request.

2.   Average    temperature    coefficient    between    0°C    and
+ |00OC.

81359  6/65
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HIGH-0

STABILIZING    CAVITY

DATA   SHEET

VA-1281
Series

8.5-9.6  Gc

MECHANICAL

Dimensions  ________________________________See   Specification   Drawing

Weight4   (at Fo  = 9350 Mc)                                             I.2  Ib.
Mounting     Position     _______________________________________________________,Any

Input  Connector  ___________________________.Mates  with  UG-39/U  or

UG-40A/U flange
Output  Connector  __________________________Mates  with  UG-39/U  or

UG.40A/U flange
Tuning,   Input  coupling,   Output  coupling,   Input  phase,
and  Output  phase  adjustments  are  made   by   means   of
slotted  screws.  Lock  nuts  are  provided.

(When  requested  on  purchase  order,  adjustments  will
be  preset  and  locked  to  customer  specifications.)

3.   Please   specify,   "for   use   with  tube   type____________"   when

ordering  cavity.
4.  Weight varies  slightly  with  frequency.

Additional operation and apptication information avalhable upon request.
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VA.12 81

CHARACTERISTIC     CURVES
All   curves   are  average   valiies

OUTLINE    DRAWING

50403020100

STABILIZATloN  RATlo   VS    INSERTloN  LOSS

VA-1281  with  VA-217C  klystron

`'It`,,     `                                         *

i
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ADJUSTMENT

PHASE
ADJUSTMENT

10                             15                             20                             25

Insertion  Loss  (db)

TUNING   ADJUSTMENT

TO MATE
Wo`:HEQUuGi-v3(9B/OUTHENDS)

DIMENSIONAL    TOLERANCES
UNLESS   OTHEf`WISE   NOTEDI

TWO  PLACE   DECIMALS  ±.02
THREE  PLACE  DECIMALS ±.010
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DESCRIPTION

The VA-1299 is the basic model of Varian Associates'
X-band  series  of  hermetically  sealed  and  evacuated  high

Q   cavity   resonators.   These   cavities   provide   frequency
stal)ilization  of microwave  oscillators under  conditions  of
variable  pressure  as  well  as  variable  temperature.  Rigid
brazed   and  welded  construction  is  used  throughout.   A
sealed  and  insulated  probe  is  provided  for  checking  the
vacuum  quality.   Convenient  tabs  assure  firm  mounting
into  the waveguide  system.  All  adjustments  are  provided
with  lock  nuts  for  stable,  non-microphonic  operation.

The  VA.1299 has  many  applications  when  used  as  a
frequency  stabilizing  device  with  reflex  klystron   oscilla-
tors such as the Varian VA-217C  or the VA-203B.  Among
these  are  uses  in  klystron  transmitters,  airborne  receiver
local  oscillators,  and  missile  guidance  systems.

A

®

FEATURES

Excellent  frequency  stability  .  .  .  Rigid  ribbed  con-
struction   .   .   .   Hermetically  sealed   and  evacuated   .   .   .
Convenient  vacuum  detector  `  .  .  Very  light  weight  and
small size  .  .  . Temperature compensated  .  .  . Trim tuning
adjustment  .  .  .  Adjustment screws  with  lock  nuts.

CHARACTERISTICS

ELECTRICAL

Fo  (availablecenterfrequencies)    .     .     .     8.5to9.6kMc
Tuning  range     ...........      ±15   Mc

Qo    (unloaded   Q)       ..........      18,000
L  (insertion  loss)1    .........      7  to  l3  db

Frequency  stability   ( with  VA-217C  klystron) L'
Short   term#       ..........      I  part in  108

Long  term*  ...........      I part in  lot
Temperature  coef .........     5 parts in  lot/°C
Stabilization   ratio      ...........      2o  1

Mode   of  operation      ..........      TEo,1,1
i+Depends  on  the  power  supply  circuitry  and  the  external

environment.

HIGH-0

STABILIZING   CAVITY
YA-1299

Series

8.5 -9.6 Gc

VA-1299

SHOWII   WITII   2170   KLYSTRON

MECHANICAL

Dimensions     .....     per  outline  drawing,  page  2
Weight3   (At  Fo  =  9350  Mc)         ......     18   oz.
Mounting    ......     per  outline  drawing,  page  2
Mounting  position     ...........      Any

Input  and  Output  Connectors   .     .     mate  with  UG-39/U

or equivalent
Tuning,    Input   coupling,    Output    coupling,    Input

phase,  and  Output phase  adjustments  are  made  by means
of slotted screws.  Lock nuts are provided.

(When requested on purchase order,  adjustments will
be  preset  and  locked  to  customer  specifications.)

NOTES

I.   Refer  to  curve  relating  per  cent  of  rated  minimum  stabilization  ratio  and  insertion  loss  on  the  next  page.
2.   Please  specify:   "for  use  with  tube  type._________________   __"   when   ordering   cavity.

3.  Weight varies slightly with frequency.

Additional operation  and  application inf ormadon  available  upon  requesc

Pub.81424        12/65
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VA-1299   SERIES

CHARACTERISTIC    CURVE

STABILIZATloN  RATlo  vs  INSERTloN  LOSS

VA-1299 WITH  TYPICAL  REFLEX  KLYSTRON

va\ es
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Insertion  Loss  (db)

OUTLINE    DRAWING
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eastern tu

DESCRIPTION

The  BTL-018  is  a  single  bandpass  TR Limiter
(TRL) which operates  in  the  frequency  range  of
9. 325 to  9. 575 gigahertz.    This X-band receiver
protector   provides   low   leakage  power  for  re-

a

®

BTL-018

SINGL[    TR    LIMIT[R

9.325-9.575    GHz

ceiver   protection.     This   device   was   designed
specifically   for   use    in   the   RDR-1E   weather
radar.      Operating   life   expectancy   is   greater
than   2000   hours.

GENERAL   CHARACTERIST|CSL

ELEC"lcAL

Frequency  Range  ...........   9. 325-9. 575  GHz
Peak  power ......................           10  kw
Duty  Cycle .......................    0. 001
Recovery  Time,  max  .............           10  4ts
Spike  Leakage,  max  ..............      0.06  erg
Flat Leakage,  max  ...............          40  mw
Insertion  Loss   ...................         0. 9  dB
Ignitor open circuit voltage,  min..     -700  Vdc
Ignitor  Voltage  Drop  ............    175-375  Vdc
VSWR  ...........................     1. 4:1

PHYSICAL

Dimensions  ..............  See Outline  Drawing
Weight,  approx   ........................   8   oz
Mating Flanges   .......  UG-135/U or equivalent

EIWIRONM[NTAL

Altitude   .....................   70,000  ft
Vibration,   50 ± 2  Hz    .............. 15   G
Pressurization ...................  301bf/irf g
Operating Temperature  ....- 40 to +7o  °C

TYPICAL   OPERATING   CONDITIONS  I

Frequency Range  ...........................................................    9. 325-9. 575   GHz
Peak  Transmitter  power  ...........................................................        10  kw
Transmitter  Pulse  Width  ...........................................................      1. 0  /As
Pulse  Repetition Rate  ..............................................................    1000  pps
Recovery  Time    ....................................................................      3. 0  /As
Breakdown  power   .................................................................      100   mw
Spike  Leakage    ....................................................................    0. 04   erg
Flat  Leakage    .....................................................................         30  mw
Insertion  Loss   ....................................................................      0. 8   dB
Ignitor  currents ............................... h ..................................      150  /tAdc
lgnitor  Voltage  Drop  ...............................................................      225   Vdc

OUTLINE    DRAWING

THRU  HOLES  (4)

3037    6/73 Printed in  U . S . A .

varian/eastern     tube     division/salem     road/beverly/massachusetts     01915



BTL.018

CHARACTERISTIC   CURVES  I
Typical   performance   values

sp"[    LEAKAGE   vmlATION   wlTH    FREOuENcy

9.325             9.375             9.425            9.475            9.325             9.375
FREQUENCY   (GHz)

REcOvERy    TiME    vARIATioN    wiTH    T[Mp[RATunE

I\\

'\\

\ \ \

IIliiii

-60                -20        0        20
TEMPERATURE   (°C)

NOTES:

1.   General characteristics,  opel.ating conditions,  and  char-
acteristic curves are  based on performance tests.   These
figures   may  be   changed  without  notice as  the  result  of
additional performance data  or product refinement.    The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   iliformation  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use the following formula:

Ebb-Hid

where

Ri = Total ignitor-circuit series resistance
in megohms

Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts

Ii = Ignitor current in microamperes

Example:  Ri = #  =  f# = 3.167 megohms

(To prevent oscillation,  at  least  0. 5 megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)

60                     loo

®



DESCRIPTION

The BLT-026 is a fixed tuned,  bandpass,  TR tube
designed to operate from 23.7 to 24.3 Gc at a maxi-
mum level of 35 kw. This tube is recommended for
Airborne Navigation Radar applications as a crystal
protector.

FEATURES

•  Rugged
•  High  reliability
•  Phase controlled
•  Wide temperature range operation

CHARACTERISTICS

ELECTRICAL

Typical

Frequency
Recovery Time,  maximum  .._..
Open  Circuit  Ignitor Voltage,

minimum
Insertion Loss, maximum
VSWR, maximum

23.7  to  24.3  Gc
--.-.-----.-----.     4     prsec

-750  Vdc
.   0.8   db

Flat Leakage Power, maximum ................  40  mw
Spike  Leakage  Energy,  maximum  ........  0.2  erg
Minimum  Fire Power,  maximum  ............  0.5  watts

PHYSICAL

General

Mating Flange
Tube Length
Weight,  approximate

Environmental

Mounting  Position
Shock

UG  210/U
0.990  inches

Vibration,  0.060  inch  excursion ............ 5  to  500  cps

Read Operating Instructions before installing tube.

1077  7/63                                                                                                                                                                                                                                                                                                                  Printed   in   U.S
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BLT-026

OIIARACTERISTI0    CURVES
Typical  iierformance  values

24.00
FREQUENCY  IN  GIGACYCLES

•625 R.

OUTLINE    DRAWING

INPUT  FLANGE

.120 DIA. 4 HOLES

. 340 ±.002

250,DIA.

3/4
MAX

I1/8

MAX.

O UTPUT FLANGE

#4-40 NC-2
(4)HOLES
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DESCRIPTloN

The    BLT-088    is   a   single   bandpass   TR   tube
which operates  in  the  frequency range  of  9.335
to  9.415 gigahertz.     This  X-band receiver  pro-
tector provides fast recovery time and controlled
firing  power.     It  was  designed  specifically  for
operation  in   AVQ-45  and  AVQ-47  weather  ra-
dars.      Operating   life   expectancy   is    greater
than   1000   hours.

TECHNICAL   DATA

GENERAL   CHARACTERISTICS  1

ELECTRICAL

Frequency  Range  ...........    9.335-9.415   GHz

a

a

Peak Power
Duty  Cycle
Recovery  Time ....
Spike  Leakage,  maLx
Flat Leakage,  max
Insertion Loss   ....

2kw
0. 001

•.           2.0   44S

I.      0.25erg
50mw

..         0.7   dB
Ignitor  Open  Circuit Voltage,  min  ..      -700  Vdc
Ignitor  Voltage Drop  ..........   175  to 375  Vdc
VSWR    ..........................     1. 4 : 1

Frequency  Range  ...........
Peak Transmitter  Power  ....

OUTLINE    DRAWING

BLT-088

SINGLE    TR    TUBE

9.335-9.415    GHz

.250 ± .005
6.35± 0.13

DIA

I.056 ±  .010
2G`82 ± 0.25

--J*-

PHYsl€AL

Dimensions  .............     See Outline  Drawing
Weight,   approx   .......................     4   oz
Mating Flanges   ....... UG-40A/U or equivalent

ENVIRONMENTAL

Altitude   .....................   70, 000  ft
Vibration,   50 ±  2  Hz  ..............   15   G
Pressurization  ...................   3o  |bf/inag
Operating Temperature  ....- 40 to +7o  °c

TYPICAL   OPERATING   CONDITloNS]

. . . 9. 335-9. 415   GHz

.........           2   kw
Transmitter  Pulse  Width  ...........................................................      2. 0  /ts
Pulse  Repetition  Rate     .............................................................      400   pps
Recovery Time 1.3  „s
Breakdown  Power   .................................................................         80   mw
Spike  Leakage    ....................................................................    0.15   erg
Flat  Leakage    .....................................................................         30   mw
Insertion  Loss   ....................................................................       0. 6   dB
Ignitor  Currents ...................................................................       150   /iAdc
Ignitor  voltage  Drop    ..............................................................      225   Vdc

3031     7/73 Printed in  U.S.A.
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BIT-088

CHARACTERISTIC   CURVES  1

Typical   performance    values

spinE    LEAKAGE   vARiATloN   wi"    FREou[Ncv

9.335                 9.3 5 5 9.375                  9.395                  9.415
FREQUENCY  (GHz)

ilEcovEnv   T"[   vMiATloN   wiTH   TEMpmATun[

III

1`\\

\\\

\\

-20        0         20                   60                  loo
TElilpEftATuftE   (.C)

NOTES:

1.   General characteristics.  operating conditions,  and  char-
acteristic curves are based on performance tests.   These
figures   may  be   changed  without  notice as  the  result  of
additional  performance data  or product refinement.     The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use the following formula:

Ri-E¥
where

Ri = Total ignitor-circuit series resistance
in megohms

Ebb = Ignitor open-circuit supply voltage in volts
Bid = Ignitor voltage drop in volts

Ii = Ignitor current in microamperes

Emmple:   Ri = Z9# = f£ = 3.167 megohms

(To prevent oscillation,  at  least  0. 5 megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)

®



DESCRIPTION

The    BLT-101    is   a   single   bandpass   TR   tube            tector  is  designed  specifically  for  operation  in
which operates in  the  frequency  range  of  9.325           RDR-1  weather  radars.     Operating  life  expec-
to 9.425  gigahertz.    This  X-band  receiver  pro-            tancy is  greater  than 500 hours.

GENERAL   CHARACTERISTICS]
EIECTRICAL

Frequency  Range  ...........   9.325-9.425   GHz
Peak  power .......................        40  kw
Duty  Cycle ........................ 0. 001
Recovery  Time,   max   ..............        10  Hs
Spike  Leakage,  max  ...............   0.25  erg
Flat  Leakage,  max  ................        60  mw
Insertion  Loss   ....................      0. 5   dB
Ignitor Open Circuit Voltage,  min ...- 700  Vdc
lgnitor  Voltage Drop  ..........   175  to 375   Vdc
VSWR  ...........................     1 . 4 : 1

a            ::::::nLcy°:Ea:::I.N.i.::1.D.I.TIC:.S3L25_9.425  GHz

Peak Transmitter  power  ...........       40  kw
Transmitter  pulse width  ...........     1. 0  ps
Pulse Repetition Rate  ..............   1000  pps
Recovery  Time   ...................           4  #s
Spike  Leakage
Flat Leakage

0.2  erg
40mw

Insertion  Loss   ....................      0.4   dB
Ignitor  currents ...................      150  HAdc
Ignitor  Voltage Drop 225   Vdc

PHYSICAL

Dimensions  .............     See  Outline  Drawing
Weight,   approx   ........................   2   oz
Mating Flanges   .........    See  Outline Drawing

ENVIRONMENTAL

Altitude   .....................   70, 000   ft
Vibration,   50  ±  2  Hz  ..............   15   G
Pressurization    ..................   30  |bf/in2g
Operating Temperature   ......   0 to +7o  °c

NOTES:
1.   General    characteristics    and    operating   conditions   are

based   on   performance   tests.     These   figures    may   be
changed   without   notice  as  the  result  of  additional  per-
formance    data    or    product   refinement.      The    Varian
Eastern  Tube  Division  should  be  consulted  before  using
this  information for final  equipment design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use the following formula:

Ebb-Eid

Where                                --1              ]£
Ri = Total ignitor-circuit series resistance

in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts

Ii = Ignitor current in microamperes

Example:   Ri =  Z9# = # = 3.167 megohmB

(To prevent oscillation,  at  least  0. 5 megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)

OUTLINE    DRAWING

Ri=

®
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DESCRIPTloN

The  BLT-111  is  a  single bandpass  DURATEMP
TR  tube  which  operates  in  the  frequency range
of  16  to  17  gigahertz.     This  Ku-band  receiver
protector   provides  low  leakage  power   and  ex-
ceptiona.1ly fast recovery time over a wide range
of   incident   power.      The   TR   employs   special
high-temperature   processing   techniques   which
greatly   increase   shelf   and   operating   life.     It
maintains   stable   operation   over   a  wide   tem-
perature   range.    Operating   life   expectancy   is
greater  than  2000  hours.

A
ELECTRICAL

Frequency Range  .................
Peak  Power   ..,...................
Duty  Cycle    ......................
Recovery  Time   ..................
Spike  Leakage,  max  ..............
Flat Leakage,  max  ...............
Insertion Loss   ...................
Ignitor Open Circuit Voltage,  min . .

TECHNICAL  0A"

OUTLINE   DRAWING

BLT-111

DURATEMP®

SINGLE   "   TUBE

16-17     GHz

GENERAL   CHARACTERISTlos]

16-17   GHz
10kw

0. 001
1HS

0.1  erg
40mw

0.5   dB
-750   Vdc

Ignitor  Voltage  Drop  ............   175-375  Vdc
VSVI ,...........................     1. 3:1

PHYsl€AL

Dimensions  ..............  See Outline  Drawing
Weight,  approx   .....................   3.25   oz
Mating Flanges ....... UG-541A/U or equivalent

ENVIRONMENTAL

Altitude   .....................   70,000  ft
Vibration,   50 ±  2  Hz  ..............   15   G
PI.essurization ...................   30  lbf/in29
Operating Temperature  ...- 55 to +125  °C

TYPICAL   OPERATING    CONDITloNS]

Frequency  Range  .................................................................    16-17   GHz
Peak Transmitter  power  ..........................................................           10  kw
Transmitter  Pulse  Width  ..........................................................         0. 5  /As
Pulse  Repetition Rate  .............................................................      2000   pps
Recovery  Time    ..................................................................         0. 5  /As
Breakdown  power   ................................................................         150   mw
Spike  Leakage ....................................................................      0. 07  erg
Flat  Leakage    ....................................................................            30   mw
Insertion  Loss   ...............................
Ignitor  Currents ..............................
Ignitor  Voltage  Drop  ..........................

3033   6/73

...................................          0.3   dB
•..................................          150   /JAdc
...................................         225   Vdc

Printed in  U.S.A.

varian/eastern     tube     division/salem     road/beverly/massachusetts     01915



BLT-111

cHmACTERisTic   cuRVEs]
Typical   performance   values

spm[    L[AHAGE   vARiATloN   wiTH    mEQUEilcv

6.0                    16.2                   16.4                    16.6                    16.8                     17.0
FBEQUENCY  (GHz)

RECOVERY    TIME    VARIATION    WITH    TEMPERATURE

\ \

-60            -20      0      20              60
TEMPEBATURE   (°C)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic curves are based on performance tests.   These
figures   may  be   changed  without  notice as  the  result  of
additional  performance data  or product refinement.    The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use  the following formula.:

Ri-E¥
where

Ri = Total ignitor-circuit series resistance
in megohms

Ebb = Ignitor open-circuit supply voltage in volts
Hid = Ignitor voltage drop in volts

li = Ignitor current in microamperes

Example:  Ri = J#  =  E£  = 3. 5 megohms

(To prevent oscillation,  at  least  0. 5 megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)

loo                 140
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TECHNICAL   DATA

Varlan

D[SCRIPTloN

The   BLT-119   is   a   single-pole,   double-throw,
bandpass  r-f  switch  for  use  as a receiver pro-
tector.       This     S-band    device    was    designed
specifically   to   replace   the   BS-110   in   Selenia

h

a

GENERAL    CHARACTERISTICS]

EL[C"ICAL
Frequency Range  ...............   2.9-3.2  GHz
Peak power,   max  .................       60  kw
Duty  cycle   ......................   0. 005
Recovery  Time,   3 dB ..............      1.5  4ts
fyifee Leakage,   max  ...............     0.4  erg
Flat Leakage,  max  ................       40  mw
Insertion Loss,  max  ...............     0. 7  dB
Ignitor opencircuit voltage, min .....- 650  Vdc
Ignitor  Voltage Drop  ............   225-375  Vdc
VSWR...........................1.4:1

PHYSICAL

Dimensions  ..............   see Outline  Drawing
Weight,   approx   ..............     2.251b/567  g
Mating Flanges   .....................    ftyecial

Altitude   ........ :TY`.R.0.N.ng[TT!!   io,ooo   ft/3   kin
Vibration,   50  ± 2  Hz  ...................    15   G
Pressurization .....   30  lbf/in2g(2.1  kgf/crf g)
Operating Temperature  ..........    0  to +70  °C

CHARACTERISTIC    CURVE   i
Typical    pert ormance    values

SPIKE     LEAKAGE    VARIATloN     WITH     FREOU[NCY

90               2.96              3.02              3.08               3.14               3.20
FREOuENCY  (GHz)

3592      8/76

BLT-119

R.F    SWITCH

2.9-3.2    GHz

1060,     1401A,     1450,     1650    and    1660    marine
radar.so    Operating   life   expectancy   is   greater
than   500  hourso

TYPICAL   OPERATING    CONDITloNS]

Frequency Range    ...........   2. 9  to 3.2  GHz
Peak Transmitter  power  ..........       60  kw
Transmitter pulse width ..........     0.5  ps
Pulse Repetition Rate . . o ..........   1000  pps
Recovery  Time,   3  dB .............      1.0  ps
ftyike  Leakage ..... o ..............      0.3  erg
Flat Leakage   ..... a ..............        35  mw
Insertion Loss  ...................      Oo 6  dB
Ignitor currents o . „ . . . „ .........     150  HAdc
Ignitor  voltage Drop  ..............     235  Vdc

NOTES:

1.   General cha,racteristics,   operating conditions,   and  char-
acteristic  curves  are  based on  performance  tests.   These
figures    may    change    without    notice    as   the   result   of
additional     performance     data    or    product    refinement.
Cc>nsult   Varia.n   before   using.   this   information  for  final
equipment   clesig.n.

2.   To    calcula.te    the    value    of    ignitor     series   resistance
requirecl,   use   the  following  formul.1:

Ri=
Eff-Eid

where
Ri  =  Tottll  ig.nitor-circuit  series  resistimce

in  mei}.ohms
Ebb  =  Ii3.nitor  open-circuit  supply  volt:`g`e  in  volts
Eicl  =  Ig'nitor  vollag.c  (lrop  in  volts

Ii  =  Ig.niLor  current in  microamperes

Ex.imple:  R. = ±=i#=  3.167 megohms
150

(To  prevent  oscill:ition,   iit   lei`st   0.5  meg.ohm  of   the  toL{ul
series  resistance  shoulcl  be  close  to  the  iLrnilor  cap.)

I)rinte(I   in   i-.S...\.

varian/beverlydivision/salem    road/beverly/massachusetts    01915
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4. I 25 ± .015
104.78 ±0.3 8

ERE                            RE

2.450±.010
62.23±0.25

10-32  UNF-2B  (4)

3.'8±0.38

OUTLINE    DRAWING

63.5±0.25 2 .6 2 5 ± .0 I 5
66.68±0.38

BLT-119



CRYSTAL   PROTECTOR
BLS-517

69.5.71.5   GHz

®

a

DESORIPTloN

The  BLS-517  is  a  fixed-frequency   crystal

protector  for  pulsed  systems  operating  up
to  3 kilowatts between  69. 5  and   71. 5  giga-

hertz.    It is ideal for use in systems  where
consistent  performance  and high  reliability

GENERAL   0HARACT[RISTlos[

ELECTRICAL

Frequency  ...............  69. 5-71. 5  GHz
Recovery Time,  at25 °C,  max ....  0. 5 #s
Insertion  Loss,  max  ............  1. 0 dB
Firing  Power,  min ..............  300  mw
Flat  Leakage  Power, max  .......    30  mw
Spike  Leakage  Energy, max .....  0. 03  erg
Noise  Figure2  ..................  1.1  dB
Open-circuit Ignitor  Voltage,  min-750  Vdc
Ignitor Current,  typ 200 „Adc
hiput  VSWR  ..................   1. 3: 1

NOTES:

1.   CTharacteristics  arebased on testperformance  and may
change without  notice  as  a result of additional  data or
product  improvement.

OUTLINE   DRAWING

under  severe  environmental  conditions  are
important.     High   temperature   processing
techniques   provide    long   life    and    stable
operation  over  a  wide  temperature   range.
Warranted  life  is  500  hours.

PHYSICAL

Dimensions  ..........  See  Outline Drawing
Weight,  approx  .....................  2   oz
Mounting  Position   ................... Any
RF  Cormections ....... Mate with UG-385/U

Flange
ENVIRONMENTAL

Operating Temperature ......- 40 to +85  °C
Shock,   11  ms ...................... 50   G
Vibration
Amplitude,  50±2 Hz   ............   0. 08   in
Sweep  Frequency  .......... 10-500-10  Hz

2.   Noise figure  includes total contribution from insertion
loss,  ignitor interaction,   and  ignitor  noise.

1 5:±:0 T       1

.198± .001

t

.894± .010



®



varian
eastern tube division

DESCRIPTION

The   BTR-545A   is   a   single   bandpass  TR  tube
which operates in  the  frequency  range  of  9. 325
to 9.425 gigahertz.    This  X-band  receiver  pro-
tector provides fast recovery time, low insertion

a

h

TECHNICAL  DATA

B".545A

S"GLE    TR   TUBE

9.325.9.425   GIIz

loss, and controlled firing power.   This tube was
designed   specifically  for   operation  in  WP-103
and  WP-103G  weather  radars.     Operating   life
expectancy is greater  than 500 hours.

GENERAL   CHARACTERISTICS[

[LEC"lcAL
Frequency Range  ...........   9. 325-9. 425  GHz
Peak power   .....................             5  kw
Ifuty  Cycle
Recovery  Time   ..................             3  HS
Spike  Leakage,  max  ..............      0.25  erg
Flat  Leakage,  max  ...............          40  mw
insertion  Loss   ...................        0.5   dB
Open Circuit Ignitor Voltage,  min ..     -650  Vdc
Ignitor  Voltage  Drop    .........   175  to 375  Vdc

PHYsl€AI
Dimensions  .............     See Outline  Drawing
Weight,  approx   ......................   1. 5  oz
Mating Flanges   ......................  Special

ENVIRONMENTAL

Altitude   .....................   70,000  ft
Vibration,   50  ± 2  Hz  ..............   15   G
Pressurization    ..................  30  lbf/irf g

VSWR    ..........................    1.4:1                       0peratingTemperature  ....- 40to+90  °C

TYPICAL    OPERATING    CONDITIONS  1

Frequency  Range  ...........................................................    9. 325-9. 425   GHz
Peak Transmitter  Power  ...........................................................           5  kw
Transmitter  Pulse Width ...........................................................           1  /As
Pulse Repetition Rate  ..............................................................    1000  pps
Recovery  Time    ....................................................................      1. 5   /As
Breakdown  power   .................................................................      100  mw
Spike  Leakage    ....................................................................    0.15   erg
Flat  Leakage    ........................... ` ..........................................        20   mw
Insertion  Loss   ....................................................................    0. 35   dB
Ignitor  Currents ...................................................................      150  44Adc
Ignitor  voltage  Drop     ..............................................................      225   Vdc

OUTLINE   DRAWING

.503 ± .007
12.76 ±  0.19L
.TOO ± .005

3034   7/73

I.312

.875     33.32
oot     MAX

I   22,23    "i

I.200  ± .005
30.48  ± 0.11

.097 ± .005
.46 ±  0.13

.185  ± .005
4.70  ± 0.13

I.016 ±  .005
25.8 I  ±  0.13

Printed in  U.S.A.

varian/eastern     tube     division/salem    road/beverly/massachusetts    01915



BTR-545A

CHARACTERISTIC   CURVES  1
Typical   performance   values

spm[   LEAKAGE   vMI^TioN   wiTH   m[OuENcy

Iiii=

9.345           9.365           9.385            9.405           9.425
FREQUENCY   (GHz)

n[cOvEny   TIME   vmlATioN   wiTii   TEMPEnATUR[

III

\\

\\\

\

-60               -20        0        20
TEMPERATURE  (°C)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic curves are based on performaLnce tests.   These
figures   may  be   changed  without  notice as  the  result  of
additional performance data  or product refinement.    The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use the following formula:

Ri-E¥
where

Ri = Total ignitor-circuit series resistance
in megohms

Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts

Ii = Ignitor current in microamperes

Erample:  Ri =  # = 2. 833 megohms

(To prevent oscillation,  at  least  0. 5 megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)

60                    loo

U



varian
eastern tube division

DESCRIPTloN

The   BTR-545B   is  a  single   bandpass   TR   tube
which    operates    in    the    frequency    range    of
9.0   to   9.4   gigahertz.      This   X-band   receiver
protector    provides    fast   recovery    time,    low
insertion    loss,    and    controlled   firing    power.
This  broadband  version  of   the   BTR-545A   was

a

TE€HN!€AL   DATA

BTR-545B

SINGLE    TR    TUBE

9.0-9.4    GHz

designed   specifically   for  operation  in   WP-103
and  WP-103G weather radars.    For best system
operation,    the   6795A  tube  type   should   be  re-
placed   with   the    BTR-545B.       Operating    life
expectancy   is   greater   than   500   hours.

GENERAL    CHARACTERISTICS]

ELECTRICAL

Frequency  Range  ...............   9.0-9.4   GHz
Peak  power   .....................             5  kw
Duty  cycle    ......................    0. 001
Recovery  Time ...................              3   HS
Spike  Leakage,   max  ..............      0.25  erg
Flat  Leakage,  max   ...............          40  mw
Insertion  Loss   ...................         0. 5   dB
Open  Circuit  Ignitor  Voltage,  min  ..      -650   Vdc
Ignitor  Voltage  Drop  ..........    175  to  375   Vdc

PHYSICAL

Dimensions  ..............   See Outline  Drawing
Weight,  approx   .....................     1. 5  oz
Mating  Flanges    ® ....................    Special

EWIRONMENTAL

Altitude   ...................... 70,000   ft
Vibration,   50  ±  2  Hz  ..............    15   G
Pressurization ...................   30  |bf/in2g

VSWR  ...........................     1.4:1                        0peratingTemperature   ....- 40to+90  °C

TYPICAL    OPERATING    CONDITloNS]

Frequency  Range     ..............................................................    9.0-9.4   GHz
Peak  Transmitter  power  ...........................................................           5  kw
Transmitter  pulse  width  ...........................................................            1  /As
Pulse  Repetition  Rate  ..............................................................    1000   pps
Recovery  Time    ...................................................................       1. 5   44S
Breakdown  power   .................................................................      100   mw
Spike  Leakage
Flat Leakage

0.15  erg
20mw

Inser.tion  Loss   ....................................................................    0. 35   dB
Ignitor.  Current2 ...................................................................       150   4tAdc
Ignitor  Voltag.e  Drop  ............................................................ ®..      225   Vdc

OUTLINE    DRAWING

.SOS ± .007
12.76 ±  0.I 9HI±
.700 ± .005

30,10     9/T3

I.312

.875      33.32
I      MAX

I    __'__         1

I.200  ± .005
30.48  ±  0.13

.097 ± .005
.46  ±  0.13

185  ± .005
4.70  ±  0.13

I.016  ±  .005
25.81   ±  0.13

rT I.045
Eiiii

EXHAUST
STEM

I.083  ± .007
25.46 ± 0.19

Printed  in  U.S.A.

varian/eastern     tube     division/salem     road/beverly/massachusetts     01915



BTR-545B

CHARACTERISTIC    CURVESL

Typical   performance   values

SPIKE     IEAKAG[     VARIATION     WITH     FREOU[NCY

9.I                         9.2                       9.3                       9.4
FPEOUENCY   (GHz)

FIECOVEFIY     TIME     VARIATloN     WITH     TEMPERATURE

III

\\

\\\

\

-60                -20        0        20
TEMPEBATUBE   (®C)

NOTES:

1.   Cieneral  characteristics,   operating conditions,  and  char-
acteristic curves are  ba.sed on performance tests.   These
figures   may  be   changed  without  notice as  the  result  of
additional performance data  or  product refinement.     The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use the following formula:

Ri- Ebb-Bid
Ii

where

Ri = Total ignitor-circuit series resistance
in megohms

Ebb =  Ignitor  open-circuit supply voltage  in volts
Eid = Ignitor  voltage  drop in volts

Ii = Ignitor current in microamperes

Example:  Ri = # = f£ = 2. 833 megohms

(To prevent oscillation,  at  least  0. 5  megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)

60                    loo



eastern tub

a

DESCRIPTloN

The  BTR-547 is  a single bandpass TR tube which
operates    in   the   frequency   range   of   5.35   to
5.45   gigahertz.      This    C-band   duplering   tube
offers  very  low inserti6n loss  and  ignitor noise
ratio.    This  tube  was  designed  specifically  for
use in the  AVQ-10  weather  radar having a  TDA
receiver   front   end.    Operating  life  expectancy
is greater than 500 hours.

GENERAL   CHARACT[RIST|CSL

ELECTRICAL

Frequency Range  .............   5. 35-5. 45   GHz
Peak power,  max .................          85  kw
Duty  Cycle ,  max  ................. 0. 0015
Recovery  Time,  max  .............        7.0  ps
Spike  Leakage,  max  ..............      0.15  erg
Flat Leakage,  max  ...............          60  mw
Insertion Loss,  max ..............        0.3  dB
Ignitor  Open Circuit Voltage,  min`..     -700  Vdc
lgnitor  Voltage Drop  ............   175-375  Vdc
Ignitor  Noise Ratio,  max ..........    1.1:1
VSWR,   max ......................  1.25:1

PHYsl€AL
Dimensions  ..............  See .Outline  Drawing
Weight,  approx   .......................     6  oz

ENVIRONMENTAL
Altitude   .....................   70,000   ft
Vibration,   50  ± 2  Hz    .............   15   G
Pressurization  ...................  301bf/irf g
Operating Temperature  ....- 40 to +7o  °C

CHARACTERISTIC   CURVES
Typical   performance    valiles

SP"E    L[MAGE   VARIATloN    WITH    FR[OU[llcY
•

'

i

`

3.35               5.37                5.39                5.41                5.43                5,4
FREQUENCY   (GHz)

OUTLINE    DRAWING

50.8    ±  0.13

2.520 ± .004
64.01  ±  0.'0

TECHNICAL   B

BTR-547

SINGLE    TR    TUBE

5.35-5.45    GHz

.250 ± .005
6.35 ±  0.13

OUTPUT
FLANGE

i±O.IO
.''.25  ± .oo5

.18±   0.13

5
7.924 ± 0.13

I.440 ± .015
36.58 ± 0.38

TYPICAL    OPERATING    CONDIT|ONSL

Frequency Range  ............. 5. 35-5. 45  GHz
Peak Transmitter  Power  .........
Transmitter  Pulse Width .........
Pulse Repetition Rate  ............
Recovery  Time   .................
Spike  Leakage   ..................
Flat Leakage   ...................
Insertion  Loss   ..................

85kw
lHS

1000  pps
3HS

0.08  erg
45mw

0.25   dB
Ignitor  Noise  Ratio  ..............  1. 05:1
Ignitor  current   .................        150  HAqc
lgnitor  voltage Drop  .............       225  Vdc

NOTES:

1.   General    characteristics    and    operating   conditions   are
based    on   performance   tests.     These   figures    may   be
changed   without   notice  as  the  result  of  additional  per-
formance    data    or    product    refinement.      The    Varian
Eastern  Tube  Division  should  be  consulted  before  using
this  information for final  equipment design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use the following formula:

Ri-E¥
where

Ri = Total ignitor-circuit series resistance
in megohms

Ebb = Ignitor open-circuit supply voltage in volts
Hid = Ignitor voltage drop in volts

Ii = Ignitor current in microamperes

Example:   Ri =  ZQ# = f£ = 3.167 megohms

(To prevent oscillation,  at  least  0. 5 megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)

Printed in  U.S.A.

varian/eastern     tube     division/salem     road/beverly/massachusetts     01915



BTR.547

OHmACTEliisTic   cuRVEs
Typical   performance   values

spinE    LEAKAGE    vARiATION    wlTH    piiLSE    ii[p[TiTloN    RATE

\
+85®c

+ 25oc

-5ioc i
0               1000           2000          3000          4000

PULSE  REPETITION   RATE  (pps)

2.650±.005

RECOVERY   T"E   VAlllATI0ll   Wl"    TEMP[RATull[

\\

\\\

'\ \ \

IIIiiii

-60                 -20         0        20
TEMPEBATUBE   (°C)

OUTLINE    DRAWINGS

.,5±1
67.31 ± 0.13

.093 ± .002•..A-25.77 ± 0.06
_1

a

.764±.001    A _.
±002194±003 1030 ±  005
± 0.05 26.14 ± 0,13

.

#MAXRAD       |'-±8--I I .264 ± .001
32.10 ± 0.03

I.325 ± .005
33.66 ± 0.13

. 515 ± .003

SEAT
COMBl

.120  ± .010
13.07 ± 0.07I.872±

=|r)0±-005.4±0.13
22.15±

'
_I

=OR- I -030 ± .005
NATION  CONTACT 26.14 ± 0.13

AND  PRESSURE  GASKET

V'EW  a-a

lNpllT    MOUNTING    SEAT

inch==
mm

2.650±.005

60                     loo

o,3±.ol
67.3 I ± 0.13

.093 ± .002•..A-I.025±.00525.7±0.05 lr-B

I

tJ-A±002194±003
±0.05' 26.03±0.13

.

t
11

#  RAD MAX +a I .264 ± .00 '
32.10 ± 0.03

I.325 ± .005

2.528±.002

2.025±.0

.360 ± .010
9.15 ± 0.25

SEAT   FOR
COMBINATION  CONTACT
AND  PFiESSURE  GASKET

SEAT   FOP

64.20±0.05 T.ig2±.oo2
4.88±0.05

. I I 0 ± .002
2.79 ± 0.05

Ilo ± .005
2.8 ± 0.13

I . 87 2 ± .005LL
VIEW  A-A

aelr-
COM 81 NATION  CONTACT
AND  PRESSURE  GASKE

I.000 ± .005
25.4  ± 0.13

47.55 ± 0. I 3

2.000±.005
5o.8 ± o.13

.SIS ± .002
I 3.0 ± 0.05

.872±.005±L
VI EW  a-a

22.15±0.'3

2.'70± .0 '0
55.11± o.25

OUTPUT    MOUNTING    SEAT



® varian

DESCRIPTloN

The BTR-553 is a crystal protector with ex-
ternal 28-volt shutter  which operates in the
frequency   band  of  16.0  to   17.0  gigahertz.
This   Ku-band   device   provides    consistent

FEATURES

• Rugged construction

• Compact and lightweight

GENERAL   CHARACTERISTICS

EL[0"lcAL

Frequency Range  ........ 16. 0  to  17. 0   GHz
Peak  Power,  nominal  ............. 10   kw

a
Duty  Cycle,   max   ......,
Recovery Time,  typ   ...,
Spike  I+eakage, *  typ   .  .  .  I
Flat  Leakage,  typ   .....,
VSWR,   max    ..........,
Insertion  Iloss,  typ  .....
Breakdown Power,  typ  . ,
Shutter  Attenuation,  min

0. 001
0.5   HS

0.2   erg
30mw

1. 3: 1

0.5   dB

CRYSTAL   PF!OTE€TOR

AND   SHUTTER
BTR-553

16.0.17.0    GHz

performance   under   severe   environmental
conditions.    The  shutter   prevents   damage
to   the   receiver  while   the   system   is   not
in   operation.

•  Shutter  life of  100, 000  cycles

•  Warranted tube  life of  1000 hours

MECHANICAL

......  See  Outline  Drawing

..............  UG-54|/U

....................   4    oz

Dimensions  . .  .
Mating Flanges
Weight,  approx
Operating Temperature   ....- 55  to +125  °C

ENVIRONMENTAL

Altitude   ,
Vibration

60,000   ft

150  mw                 Frequency,  5-55Hz,   DA ,.......   0.08in
25   dB                     Frequency,   55-500Hz   ............ 10   G

Pulse  Width ..............    0. 2  to  2. 0  #s

OPERATING   CONDITloNS

Frequency  Range     ..................................................

Peak Transmitter  Power,   maximum ..................................
Transmitter  Pulse  Width  ............................................
Pulse  Repetition  Rate  ...............................................

Open  Circuit  Ignitor  Voltage,   minimum  ...............................
Shutter  Voltage,   typical  .............................................
Pull  In  Voltage,   minimum  ...........................................
Holding  Voltage,   minimum   ..........................................
Ignitor  Current .....................................................

Insertion  I,oss,   shutter  closed,   minimum  .............................

*  Tested with  sampling  scope.

1810     11/67

16.0  to  17.0  GHz
10kw

1.0   HS
1000  pps
-700   Vdc

28   Vdc
21   Vdc
10   Vdc

100  to  200  HAdc
25dB

Hinted in U. S. A.
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OUTLINE   DRAWING

L±8o%J

DIMENSIONS  ARE  IN  INCHES 4 HOLES



varian
beverly

a

®

DESCRIPTION

The BTR-554 is a crystal protector with ex-
ternal 28-volt shutter  which operates in the
frequency   band  of  16.0  to   17.0  gigahertz.
This   Ku-band   device   provides    consistent

FEATURES

• Rugged construction

• Compact and lightweight

GENERAL   CHARACTERISTICS

ELECTRICAL

Frequency Range  .......    16. 0  to  17. 0   GHz
Peak  Power,  nominal .............. 10   kw
Duty  Cycle,   max   .............    0.001
Recovery  Time,   typ   ............    0. 5  #s
Spike  Leakage,*typ   .............    0.`1   erg
Flat  ILeakage,   typ   ................ 30   mw
VSWR,   max    ..................   1.  3: 1

Insertion  Ijoss,   typ  .............    0.4   dB
Breakdown  Power,  typ  ..........    loo  mw
Shutter  Attenuation,  min  .........   25  dB
nilse  Width ...............  0. 2  to  2. 0  Hs

TECHNICAL   DATA

BTR-554
CnvsTAL   pnoT[CTon

AND    SHUTTER

16-17    GHz

performance   under   severe   environmental
conditions.    The  shutter   prevents   damage
to   the   receiver   while   the   system   is   not
in   operation.

• Shutter  life of  100, 000  cycles

• Warranted tube  life of 2000 hours

MECHANICAL

Dimensions  ..........  See  Outline  Drawing
Mating  Flanges  ................  UG-541/U
Weight,   approx    ....................  5   oz

Operating Temperature   ....- 55 to +125  0C

ENVIRONMENTAL

Altitude    .......................  70,000   ft

Vibration
Frequency,   5-55  Hz, DA ........   0. 08  in

.Frequency,   55-500  Hz    ............ 10   G

OPERATING   CONDITloNS

Frequency  Range   ...................................................

Peak Transmitter  Power,  maximum    .................................
Transmitter  Pulse  Width  ............................................
Pulse  Repetition  Rate  ...............................................

Open  Circuit  lgnitor  Voltage,   minimum  ...............................
Shutter  Voltage,   typical  .............................................
Pull  In  Voltage,   minimum  ...........................................
Holding  Voltage,   minimum   ...........................................

Ignitor  Current .....................................................

Insertion  I.oss,   shutter  closed,  minimum  .............................

*Tested with  sampling  scope

1809    11/67

16.0  to  17.0   GHz
10kw

1.0   HS

1000   pps
-700   Vdc

28   Vdc
21   Vdc
10   Vdc

100 to  200   #Adc
25dB

Printed  in  U. S. A.

varian    beverly/salem    road/beverly/massachusetts    01915
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OUTL"E   DRAWING

LEAD  WIRE

144  DIA

DIMENSIONS  ABE  IN  INCHES

in"I

.956
±.004

I
.225
MAX

r'"VAT
I I III ±
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TECHNICAL   DATA

D[SCRIPTloN

The  BTR-596  is  a  single  bandpass  TR tube which
operates  in  the frequency range  of  9. 31  to  9. 51
gigahertz.    This  X-band  receiver  protector was

a

BTR-596

SINGLE    TR    TUBE

9.31-9.51     GHz

designed specifically for  operation in Decca D101
and  Decca  Super  101 marine radars.    Operating
life expectance is greater  than 500  hours.

GENERAL    CHARACTERISTICS  i
ELECTRICAL

Frequency Range  .............    9. 31-9. 51   GHz
Peak  power,   max  .................      100  kw
Duty  Cycle ........................ 0. 001
Recovery  Time,   3  dB  ..............      1. 5  HS
Spike  Leakage,   max  ...............      0.2   erg
Flat  Leakage,  max  ................        75   mw
Insertion  Loss,  max  ...............      0.8   dB
Ignitor  Open  Circuit Voltage,   min  ...- 700   Vdc
Ignitor  Voltage  Drop  ............. 175-375   Vdc
VSWR  ...........................     1. 3 : 1

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx ..................  4  oz/113. 6  g
Mating  Flanges .......   UG-40A/U  or  equivalent
Positionof shorts     0.201-0.260in/5.11-6.60 mm

ENVIRONMENTAL

Altitude   ...................      70,000   ft/21   kin
Vibration,   50  ±  2  Hz  .............   15   G
Pressurization .....  30 lbf/in2g  (2.1  kgf/cm2g)
Operating Temperature  .....   0 to +7o  °c

TYPICAL   OPERATING    00NDIT|ONSL

Frequency  Range     ............................. t ............................    9. 31  to  9. 51   GHz
Peak  Transmitter  Power  ............................................................         3  kw
Transmitter  Pulse  Width  ............................................................    0.8   4ts
Pulse  Repetition  Rate  ............................................................... 1000   pps
Recovery  Time,   3  dB  ...............................................................    1. 0   4ts
Spike  Leakage ...................................................................... 0.15   erg
Flat  Leakage .......................................................................       50   mw
Insertion  Loss   .....................................................................    0. 6   dB
Ignitor  Current3 ....................................................................    150   4tAdc
Ignitor  Voltage  Drop  ................................................................    235   Vdc

OUTLINE    DRAWING

6-32 TERNINAL Nut

#D,A,2,
SEE  NOTE

MATES  WITH
uG-40A/u FLANGE
2 PIACES

.I,7±Oce
3.7,±0.'3

NOTE:

THE CORRESPONDING lloLES
IN eoTH FLANCEs ARE cOAxiAL

3485     5/76

RF Output

DINENSIONS:  -#-

varian/beverly   division/salem    road/beverly/massachusetts    01915

Printed in  U.S.A.



BTR-596

CHARACTERISTIC    CURVES  1

Typical    pert ormance    values

SPIKE    LEAKAGE    VARIATloH    WITH    FREQUENCY

9.36                9..I                 9..6
FflEOUENCY  (GHI)

H[COV[RY    TIME    VARIATloN    WITH    TEMPERATURE

-10         0         10                    30                    50
TENPEFtATURE rc)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic  curves  are based on performance  tests.   These
figures    may    change    without    notice    as    the    resultof
additional    performance    data   or    product   refinement.
The  Varian  Beverly  Division  should  be  consulted before
using this  information  for final  equipment design.

2.   Distance of  the effective r-I short circuit  behind the face
of  the  input  flange.

3.   To  calculate  the  value  of  ignitor  series  resistance   re-
quired,   use  the  following  formula:

Ebb-Eid

where
Ri =  Total ignitor-circuit series  resista.nee

in  megohms
Ebb =  Ignitor  open-circuit  supply  voltage in volts
Hid =  Ignitor  voltage  drop in volts

Ii =  Ignitor  current in  microa.mperes

Example:  Ri = #  =  #  = 3.167 megohms

(To  prevent oscillation,   at  least  0. 5  megohm  of  the  total
series  resistance  should be close  to  the  ignitor  cap. )

0

E|

u



varian
eastern tube division

DESCRIPTION

The  BTR-639 is  a single bandpass TR tube which
operates   in   the   frequency   range   of   9.335   to
9.415   gigahertz.     This   X-band  receiver   pro-
tector  was  designed   specifically   for   operation
in   AVQ-20,     AVQ-45,     and   AVQ-47   weather
radars.      Operating  life  expectancy   is   greater
than   750   hours.

a

a

OUTLINE   DRAWING

TECHNICAL   DA

GENERAL   CHARACTERIST|CSL

ELECTRICAL

Frequency  Range  ............ 9. 335-9. 415  GHz
PeaLk power .......................           2   kw
Duty  Cycle    ....................... 0. 001
Recovery  Time ....................         10  4ts
Spike  Leakage,  max  ...............   0.25  erg
Flat Leakage,  max  ................        50  mw
Insertion  Loss   ....................      0. 7  dB
Ignitor Open Circuit Voltage,  min ...- 700  Vdc
Ignitor  Voltage  Drop  ............   175-375  Vdc
vsvun ,............................  1 . 4 : 1

BTR-639

SINGLE   "   TllBE

9.335-9.415    GHz

.250 ± .005
DIA

I.056 ±  .010
26.82 ± 0.25-J#-

PHYSICAL

Dimensions  .............     See  Outline  Drawing
Weight,  approx   ........................   4   oz
Mating Flanges   ......   UG-40A/U or equivalent

E NVIRONMENTAL

Altitude   ...................... 70,000  ft
Vibration,   50  ± 2  Hz  ..............   15   G
Pressurization  ...................  30  lbf/irf g
Operating Temperature  ....- 40 to +70  ° C

TYPICAL   OPERATING   CONDITloNS[

Frequency Range  ...........................................................    9. 335-9. 415   GHz
Peak  Transmitter  Power  ...........................................................          2  kw
Transmitter  pulse  width  ...........................................................           2  /ts
Pulse  Repetition Rate  ..............................................................      400   pps
Recovery  Time    ...................................................................           4   /+s
Breakdown  power   .................................................................      150   mw
Spike  Leakage    ....................................................................    0.18   erg
Flat  Leakage    .....................................................................         30   mw
Insertion  Loss   ....................................................................      0.6   dB
|gnitor  currents ...................................................................      150  /jAdc
Ignitor  voltage  Drop    ..............................................................      225   Vdc

3036    6/73 Printed in  U.S.A.

varian/eastern     tube     division/salem     road/beverly/massachusetts     01915



BTR-639

CHARA€TERISTl€   CURVES  1
Typical   performance   values

spmF   L[AkAG[   vARiATioil   wiTil   mEouEilcv

9.335                  9.355 9.375                  9.395
FREQUENCY  (GHz)

R[COV[RY    TIME    VARIATloN    WITH    T[MP[RA"RE

\ \ \

\ \ \\
liii-

-20         0         20                    60                    loo
TEMPEF}ATURE    (°C)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic curves are based on performance tests.   These
figures   may  be   changed  without  notice as  the  result  of
additional performance data  or product refinement.    The
Varian   Eastern   Tube   Division  should  be  consulted  be-
for.e   using  this   information  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use the following formula:

Ri-E¥
where

Ri = Total ignitor-circuit series resistance
in megohms

Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts

Ii = Ignitor current in microamperes

Example:  Ri = 7¥  =  f£ = 3.167 megohms

(To prevent oscillation,  at  least  0. 5 megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)



TECHNICAL   DATA

DESCRIPTloN

The  BTR-673 is  a  single  bandpass  TR tube which
operates  in the frequency range of 9. 3  to  9. 5  gi-
gahertz.     This   X-band  receiver  protector   was
designed   specifically   for  operation  in  Marconi

ELECTRICAL

a

®

BTR1673

SINGLE      TR     TUBE

9.3-9.5    GHz

Raymac   1,   2,   12,   12HD,   and  16   as  well  as  in
ASTARON   BIRD   models    ASTARON   200,     250,
300/300R marine radars.    Operating life expec-
tancy  is  greater   tha.n  500  hours.

GENERAL    CHARACTERISTICS   I

Frequency  Range  ...............    9. 3-9. 5   GHz
Peak  power,   max  .................      100  kw
Duty  Cycle .......................    0. 001
Recovery  Time,   3  dB  ..............           3  Hs
Spike  Lea,kage,   max  ...............   0.20   erg
Flat  Leakage,  max  ................        75  mw
Insertion  Loss   o ...................      0. 7  dB

TIgnitor open Circuitvoltage,  min  ....- 7oo  Vdc
lgnitor  Voltage  Drop  ............   172-375   Vdc
VSWR  .........................          1. 3 :1
Positionof short?  0. 011-0. 031  in/0.28-0. 79   mm

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx   ................    4  oz/113. 6  g
Mating  Flanges   ......   UG-40A/U or equivalent

ENVIRONMENTAL

Altitude   ....................   70,000   ft/21   kin

Vibration,   50  ± 2  Hz  ..............   15   G
Pressurization  ...................  30  lbf/in2g
Operating Temperature  ....- 30  to +7o  °c

TvpicAL   opERATim   cONDiTioNs  1

Fr.equency  Range  ...............................................................    9. 3-9. 5   GHz

Peak  Transmitter  power  ...........................................................         20   kw
Transmitter  pulse  width  ...........................................................            1   4ts
Pulse  Repetition  Rate  ..............................................................    1000   pps
Recovery  Time ....................................................................            2   4ts
Spike  Leakage .....................................................................    0.15   erg
Flat  Leakage ......................................................................         50   mw
Insertion  Loss   ....................................................................       0. 6   dB
Ignitor  current3 ...................................................................       150   /AAdc
Ignitor  Voltage  Drop  ...............................................................      235   Vdc

OUTLINE    DRAWING

3486    1/76

D"ENSIONS: -#~

valian/  beverly   division/salem    road/beverly/massachusetts    01915

Printed in  U.S.A.



BTR-673

oHARAOTERisTio   cunvEs  1
Typical    pert ormance   values

spinE    LEAKAGE    vARiATloil    wiTH    mEouENcy

IE

9.sO                   9.35 9..0               9..5               9. sO
FPEOuENCY (6H!)

RECOVEHY    TIME    VARIATloN    WITH    T[MP[RATUR[

\ \
\ \

\

-60               -20        0        20
TEMPEBATURE  (®C)

NOTES:

1.   General  characteristics,  operating conditions,   and  char-
acteristic  curves  are  based  on performance  tests.   These
figures    may    change     without     notice    as  the  result  of
additional    performance    data    or    product    refinement.
Varian/Beverly   should   be   consulted   before   using   this
ilrformation  for  final  equipment  design.

2.   Distance   of   the   effective   rf   short   circuit   behind  face
of  input  flange.

3.   To  calculate  the  value  of  ignitor   series  resistance   re-
quired,   use   the  following  formula:

Ebb-Eid

where
Ri = Total ignitor-circuit  series  resistance

in  megohms
Ebb =  Ignitor  open-circuit  supply  voltage in volts
Hid =  Ignitor  voltage  drop in volts

li =  Ignitor  current in  microamperes

Example:  Ri = ¥  =  f£  = 3.167 megohms

(To  prevent oscillation,   at  least  0. 5  megohm  of  the  total
series  resistance  should be close  to  the  ignitor  cap. )

60                   loo



Varlan
beverly

DESCRIPTloN

The   VDX-1006  is  a  bandpass  DURATEMP pas-
sive   TR   limiter   (TRL)   which   operates  in  the
frequency  range  of  8.5  to  9.6  gigahertz.    This
X-band  device  provides  low  leakage  power  and
exceptionally   fast   recovery   time   over   a  wide
range   of   incident   power.      The   TRL   crystal-
protector    device     employs    special    high-tem-
perature   processing   techniques    which   greatly
increase  normal  shelf  and  operating  life.     The
TRL   protector   will   maintain   stable   operation
over  a wide  temperature range.     The  VDX-1006
has  a design life of 2000  hours.

•a

A

TE€HNI€AL   DATA

I.625 ±  .015
41.28 ± 0.38

VDX-1006

DURATEMP®

PASSIVE    TR.LIMITER

8.5-9.6    GHz

OUTLINE    DRAWING

8-32  UNC-2B  THBU  (4)

I.280±.005                            I.280±.005
32.51±0.13                                 32.51±0.13

I.625±   .015
41. 28 ± 0.38

2.I 25 ± .0 I 0
53.98 ± 0 .25

I.220 ±.005         I.220±.005
30.99±  0.13       30.99±0.13

I.625±.015         I.625±.015

41.28 ± 0.38       41.28  ±0.38

8-32-UNC-2B  TAP#MIN  DEEP (4)

GENERAL    CHARACTERISTICS  1
ELECTRICAL

Frequency Range  ..............  8. 5-9. 6   GHz
Peak  power,  max  ...............       100  kw
Duty  Cycle    .....................   0. 001
Recovery  Time ..................        1. 5  4ts
Spike Leakage  Power,  max .......     0. 05  erg
Flat Leakage  power,  max ........         50  mw
VSWR  ..........................    1. 4 : 1
Insertion  Loss,  max  .............        1.0  dB

PHYSICAL

Dimensions  .............  See  Outline  Drawing
Weight,   approx   .....................  8. 5   oz
Mating  Flanges   .................   UG-40A/U

EIIVIRONMENTAL
Altitude   ........................     70,000   ft
Vibration,   50  ± 2  Hz  .................     15   G
Pressurization .................     30  |bf/in2g
Operating  Temperature  ......- 55  to +loo  °c

TYPICAL   OPERATING    CONDITIONS  i

Frequency  Range  ...............................................................  8. 5-9. 6   GHz
Peak  Tra,nsmitter  Power  ...........................................................       10   kw
Transmitter  Pulse  Width  ...........................................................    1. 0  4ts
Pulse  Repetition Rate  ..............................................................  1000   pps
Recovery  Time    ...................................................................     0.8   //s
Breakdown  power   .................................................................       80   mw
Spike  Leakage    ....................................................................  0.02   erg
Flat  Lea.kage    .....................................................................       20   mw
Insertion  Loss   ....................................................................     0. 8   dB

3369     3/75

varian    beverly/salem    road/beverly/massachusetts    01915

Printed in  U.S.A.



VDX.1006

CHARACTERISTIC   CURVES
Typical   Pert ormamce   Values

SPIKE    L[AKAG[    VARIATION    WITH     FREQUENCY

I

8.5    8.6    8.7     8.8     8.9     9.0     9.I      9.2    9.3     9.4    9.5     9.6
FBEOUENCY   (GHz)

SPIKE    LEAKAGE    VARIATION    WITH    PULSE     REPETITION    RATE

7(
SOc`®c`

t€s
`-Ss®Ia

IIiiii=

0              1000          2000          3000          4000          5000
PuLSE  REPETITION   RATE  (pps)

RECOVERY    TIME    VARIATloH    WITH    TEMPERATURE

-20         0         20                    60                  loo
TEMPERATUFiE   (°C)

NOTE:

1.   Characteristics  and  operating  values   are  based  on per-
formance  tests.   These figures  may  change without notice
as   a   result   of   addit,ional   data   or   product  refinement.
Consult   Varian   Beverly   before   using   this   information
for  final  equipment  design.

®

®

a



D[scnipTioN

The VDX-1010 is  a bandpass DURATEMP passive
TR  Limiter  (TRL)   with  integral  noise  source.
It   operates  in   the   frequency   range  of   9.0   to
9.6     gigahertz.       The    integral    noise    source
typically  operates  from   28.0  to  50.0  volts.    It
can supply  a calibrated  noise  level  at any  spe-
cified  value  between  5.0   and  15.0   dB,  with  an
accuracy  of  ±1.5  dB,  over  the entire  operating
temperature range .

This  X-band  device  provides  low  leakage power
and exceptionally fast recovery time over a wide
range   of   incident   power.     The   TRL   employs
special  high-temperature processing techniques
which  greatly increase  shelf and  operating  life.
The  TRL  mainta,ins  stable operation over awide
temperature  range.    Life expectancy  is  greater
than 2000  hours.

ELECTRICAL

Frequency Range   ..........
Peak Power,  max    .........
Duty  Cycle   ................
Recovery  Time,  max    ......
Noise  Level,   max2  .........
Insertion Loss,  max   .......

a

a

OUTLINE   DRAWING

1625±  015
ERIE   FI LT E R C 0 N -

41,28±0,38                     1250-003

I.280±.004                         I.280±.004
32,51±0.10                             32,51±0,10

2.375                                 I.625±.015
60.33I 41.28±0,38

I
i

I.2

.

I_

I

.005
I/ I

2.'40±-'54.36±0,13      '`

20±.004       I.220±.C
30,99±0,10       30,99±0

I.625±.015         I.625±.0
41,28±0,38     41,28±0.

8-32-UNC-2B  THRU  (4)                                8-

ERIE   FI LTERC0N
1250-003

I.280±.0o4                GROUND
32,5'±0,10

I

I.625±.015
41.28±0,38

a

a

I.2

IIliE=+-

.005

I

2.'40±

004 \-'54.36±0,13      '`

20±.004       I.220±.
30,99±0,10       30,99±0,10

_-\I.625±.015         I.625±.015
4,,28±o,38     4''28±8°:::_i:c_2BETHPU(4)

GENERAL   CHARACTERISTICS  1

9.0-9.6   GHz
.      100  kw

.  .  0 .001

•.1.04,S

.          15   dB

.1.0   dB
Spike  Leakage,   max ...............    0.05   erg
Flat  Leakage,   max ................         50  mw
VSWR........................

TYPICAL   OPERATING   CONDITloNS

Frequency Range   .............
Peak Transmitter Power   ......
Transmitter Pulse Width   ......
Pulse Repetition Rate   .........
Recovery  Time  ...............
Breakdown Power    ............

1.4:1

9.0-9.6   GHz
.         10  kw

•'          1'OHS

•.1000   pps

Spike  Leakage
Flat Leakage
Noise  Levels
Insertion Loss

2484   10/70

9.0  ±  1.5   dB
0.75  dB

Dimensions

#DEEP ,4,

PHYSICAL

......   See  Outline  Drawing
Weight,   approx  ......................    8.5   oz
Mating  Flange   ....................   UG-40A/U

[NVIRONM[NTAL

Altitude
Vibration,   50  ± 2  Hz

70,000   ft
...15   G

Pressurization  ..................    3o   1bf/in2g
Operating Temperature   .......- 55 to +loo   °C

NOTES:

1.   General   characteristics  and   characteristic  curves  are
based on  performance tests.    These  figures may change
without  notice  as  a  result  of  additional data or  product
refinement.     'I'he  Varian  Solid  State  Division should  be
consulted  before  using  this  information  for  final equip-
ment design.

2.    Customer may  specify the noise level desired.

Printed in  U.S.A.

varian/solid     state     division/salem     road/beverly/massachusetts     01915



VDX.1010

CHARACTERISTIC   CURVES[

Typical    Performance   Values

SP"[    LEAHA6[    VARIATloH    WITH    FR[OUENCY

09.I 9.2             9.3             9.4             9.5             9.6
FF}EOUENCY  (GHz)

spinE    LEAKAGE    vARiATioN    wiTil    PULSE    ii[p[TiTioN    HATE

`c
'*?s®

C,

`5 I5®c

1000           2000          3000          4000          5000
PULSE  FIEPETITION  RATE  (PPS)

ft[COVEHY    TIME    VARIATloN    WITtl    TEMPERATURE

I.1111

60    -40    -20        0        20       40
TEMPEF`ATURE  (®C)

60        80      loo

Nols[    6Eii[RATED    DURING    nEv[RSE    BiAs    pERioD

-55®C11

I+25®C11

+85®C

0           9.15              9.20          9.25         9.30           9.35          9.40
FREQUENCY  (GHz)

N0lsE    VARIATloll    WITH    llEVEIISE    CURHENT

0.4                  0.8                   I.2                    I.6                    2.0
REVERSE  CURRENT  (rnA)

u

®



DESCRIPTloN

The  VDU-1011   is  a  dual  bandpass  DURATEMP
passive   TR-Limiter   (TRL), which   operates   in
the  frequency  range  of  16.5 to  17.0  gigahertz.
This   Ku-band   duplexing   provides  low   leakage
power and exceptionally fast recovery time over
a  wide   range   of   incident   power.    This   TRL
employs   special   high-temperature   processing
techniques   which    greatly    increase   shelf   and
operating   life.     It   maintains   stable   operation
over    a   wide   temperature    range.     Operating
life   expectancy    is   greater    than   2000    hours.

E L E C T Fl I C A Ir\ Frequency Range

I .7 5 0 ± . 0 2 0
44,45±0,50I

ECHNICAL   DATA

OUTLINE    DRAWING

33,30±0,50

inch
mm

GENERAL    CHARACTERISTICSL

16.5-17.0   GHz
Peak  Power  .....................
Duty  Cycle   ......................
Recovery  Time   ..................
Spike  Leakage,   max    .............
Flat  Leakage,   max   ..............
Insertion  Loss,   max   .............
I'hase  Control   ...................

125  kw
0 .001

1.0   HS

0.05  erg
50mw

1.0   dB
±3.0   0

Dimensions   ..
Weight,   approx
Mating Flanges

Altitude

VDU.1011

DURATEMP®DUAL

PASSIVE   TR-LIMITER

16.5-17.0    GHz

'47 ± .005
3,74 ± 0'13 DIA.THRU  (4)

PHYSICAL

......   See  Outline  Drawing

ENVIRONMENTAL

Vibration,   50  ±  2  Hz
Pressurization....

VSWR   ..........................     1.3:1                           0peratingTemperature.

8.5   oz
Special

70,000   ft
..       15   G

. .  30  ibf/irf 8
-55  to +9o   °c

TYPICAL   OPERATING    CONDITloNS

Frequency  Range    ............................................................      16.5-17.0   GHz

Peck  Transmitter  Power   ..........................................................           85   kw
Transmitter  Pulse  Width   ..........................................................        0 . 5   ws
Pulse  Repetition  Rate    .............................................................      2000   pps

Recovery  Time   ...................................................................         0.7   4ts

Breakdown  power    ................................................................         100   mw
Spike   Leakage   ....................................................................      0.01   er.g

Flat  Leakage   .....................................................................            10   mw
Insertion  Loss     ...................................................................         0.8   dB

248511/70 Printed in  U.S.A.
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YOU-1011

NOTE:

1.   General   characteristics  and   characteristic  curves  are
based   on   performance   tests.     These   figures   may   be
changed  without  notice  as  the  result  of  additional  per-

formance  data or product refinement.    The  Varian Solid
State   Division   should    be   consulted   before   using   this
information for  final equipment design.

CHARACTERISTIC    CURVES]

Typical    performance    values

SPIKE     LEAKAGE    VARIATloN     WITH     FREQUENCY

lL=

6.5                    16.6                   16.7                    16.8                    16.9                    17.0

FREQUENCY   (GHz)

SPIKE    LEAKAGE    vARiATioN    wlTri    PULSE    REP[TiTloN    FiAT[

\c
'*?5o

C,

`5 I5®c`

1000            2000          3000          4000          5000
PULSE   REPETITION  RATE   (pp®)

RECOVERY    TIME    VARIATION    WITH    TEMPERATURE

I-

-60    -40    -20        0         20       40       60       80      loo
TEMPEf`ATURE  (.C)
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varian
solid  state  division

DESCRIPTloN

The  VDU-1012  is  a single  bandpass DURATEMP
Passive   TR  Limiter  (TRL),   which  operates   in
the  frequency  range  of  16.5  to  17.0  gigahertz.
This  Ku-band  receiver   protector  provides  low
leakage  power  and   exceptionally  fast  recovery
time  over  a wide  range  of incident power.     This
TRL employs  special  high-temperature proces-
sing techniques which greatly increase  shelf and
operating   life.     It   maintains   stable   operation
over  a wide  temperature range.   Operating  life
expectancy is  greater than 2000  hours .

TECHNICAL   DATA

OUTLINE   I)RAWING

.'47  ± .005
3,74  ±  0,13

DIA  THRU  HOLES   (4)

MATES   WITH  uG-54lA/U  FLANGE

GENERAL   CHARACTERIST|CSL

ZiEI

A

Frequency Range
Peak Power
Duty  Cycle

ELEC"lcAL

16.5-17.0   GHz
15kw

0 .001
Recovery  Time,   max ..............       1.0   HS
Spike  Leakage,   max    ..............      0.1  erg
Flat  Leakage,   max    ...............         50   mw
Insertion Loss 1.0   dB
Phase  Control  ....................    ±3 . 0
VSWR    ...........................   1. 4: 1

Dimensions   ..
Weight,   approx
Mating Flanges

Altitude

VDU-1012

DURATEMP ®  SINGLE

PASSIVE    TR-LIMITER

16.5-17.0    GHz

I.307  ±  .010
33,10  ±  0,26

PHYSICAL

......   See  Outline  Drawing

ENVIRONMENTAL

Vibration,   50  ± 2  Hz
Pressurization    ...

...    6.0    Oz

UG-541A/U

70,000   ft
...15   G

...    30   lbf/in2g
Operating Temperature   ...- 55 to +9o   °C

TYPICAL   OPERATING    CONDITloNS

Frequency  Range    ............................................................      16.5-17.0   GHz

Pealc  Transmitter  Power   ..........................................................

Transmitter  Pulse  Width   ..........................................................
Pulse  Repetition  Rate    .............................................................
Recovery  Time   ...................................................................
Breakdown  Power    ................................................................
Spike  Leakage   ....................................................................
Flat  Leakage   .....................................................................

Insertion  Loss     ...................................................................

2486   11/70

10kw
0.5   HS

2000   pps
0.7   4,S

100  mw
0.05   erg

30mw
0.8   dB

Printed  in  U.S.A.

varian/solid     state     division/salem     road/beverly/massachusetts     01915



VDU-1012

NOTE:

1.    General   characteristics  and   characteristic  cur.ves  are
based   on   performance   tests.     These   figures   may   be
changed  without  notice  as  the  result  of  additional  per-

formance  data or product refinement.    The  Varian Solid
State   Division   should    be   consulted   before   using   this
information for final equipment design.

CHARACTERISTIC    CURVES]

Typical    performance    values

spm[    LEAKAGE   vAiiiATioN    wiTH    mEouENcv

6.5                   16.6                   16.7                    16,8                   16.9                    17.0

FBEQUENCY   (GHz)

SPIKE    LEAKAGE    VARIATloN    WITII    PULSE    REPETITloN    llAT[

\®f
'*€5®

C,

`5 I5Oc`

11
1000           2000          3000          4000          5000

PULSE   REPETITION  RATE   (pp8)

REcovmy    TiME    vARiATioN    wlTH    TEMPERATURE

-60    -40    -20        0         20       40       60       80     loo
TEMPERATURE  (®C)

U



TECHNICAL   DATA

DESCRIPTloN

The  VDX-1014 is  a single  bandpass  DURATEMP
Passive TR Liiniter  (TRL) which operates  in the
frequency   range   of   9.305   to   9.405  gigahertz.
This   X-band   receiver   protector   provides   low
leakage   power   and  exceptionally  fast  recovery
time  over  a  wide range of  incident power.    The
VDX-1014  was designed especially for operation

a

VDX-1014
DllRATEMP   ®

SINGLE    PASSIVE

TR    LIMITER

9.305.9.405    GHz

in  AVQ-21A weather radars.    The TRL employs
special  high-temperature processing  techniques
which.greatly  increase  shelf  and operating life.
It  maintains  stable  operation  over  a  wide  tem-
perature   range.    Operating   life   expectancy   is
greater  than  2500  hours.

GENERAL   CHARACTERISTICS  I

ELECTRICALa

Frequency Range  ...........   9. 305-9.405  GHz
Peak power .......................        10  kw
Duty  Cycle .......................    0. 001
Recovery  Time ....................      1.,5  Hs
Spike  Leakage,  max  ...............     0.1  erg
Flat Leakage,  max  ................        50  mw
Insertion  Loss   ....................      0. 7  dB
VSWR  ...........................     1. 3:1

PHYSICAL

Dimensions  ..............  See Outline Drawing
Weight,   approx ...................    8  oz/227 g
Mating Flanges ........  UG-135/U or  equivalent

ENVIRONMENTAL

Altitude   ....................   70,000   ft/21   kin
Vibration,   50  ± 2  Hz  .............   15   a
Pressurization ..................   301bf/in2g
Ctoerating Temperature  ...- 55  to +90  °C

TYPICAL   OPERATING    CONDITloNS[

Frequency  Range  ............................................................   9. 305-9. 405   GHz
Peak  Transmitter  power  ............................................................        10  kw
Transmitter  Pulse  Width  ............................................................     3. 5  Hs
Pulse  Repetition Rate  ...............................................................     265   pps
Recovery  Time   ....................................................................     0. 9   4ts
Breakdown  power   ...................................................................        40   mw
Spike  Leakage   .....................................................................   0.05   erg
Flat  Leakage   ......................................................................       40   mw
Insertion  Loss   .....................................................................     0. 6   dB

OUTLINE    DRAWING

8-32 UNC-2B  THRU  (4)

MATES WITH  uC-135/U  FLANGE  (2)

2.ZOO  .....                       I.625±   .015

-MAX 41.28 ± 0.38
SQUARE

2 .125 ± .010
53.98 ± 0 .25

8-32   UNC-2B TAP£MIN  DEEP(4)

varian/beverlydivision/salem    road/beverly/massachusetts    01915
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VDX-1014

CHARACTERISTIC   CURVES  1

Typical   performance   values

SP"[    L[AKAG[    VARIATloN    WITH    FR[OUEIICY

9.305         9. 325          9. 345          9.365         9.385
FFIEOUENCY  (CHtl

RECOV[HY    TIME    VARIATloN    WITII    TEMPERATURE

Iiii=

-60               -20       0        20
TEMPERATURE   (®C)

SP"E    LEAKAGE    VMIATI0N    WI"    PllLSE    REPETITION    RATE

\oS®
*eS C\®a

\ 6Soc

IL_

0             1000          20 00         3000         4 000          50 00
PuLSE  PEPETITION  BATE  (pp.)

NOTES:

1.   General characteristics,   operating  conditions  and  char-
acteristic curves  are based on performance tests.   These
figures     may    change    without    notice     as  the  result  of
additional   performance   data   or    product    refinement.

60                   loo

Varian   Beverly   should   be   consulted   before   using  this
information  for  final  equipment  design.

2.   Values  apply  at 25°C  and sea level atmospheric  pressure.

®



varian
solid  state division

DESCRIPTION

The  VDU-1017   is   a  dual bandpass  DURATEMP
passive   TR   Limiter   (TRL)  which   operates  in
the  frequency  range  of  16.0  to   17.0  gigahertz.
This   Ku-band    duplexing   device    provides   low
leakage  power  and  exceptionally  fast   recovery
time over  a wide range  of  incident  power.    The
TRL   employs   special    high-temperature    pro-
cessing  techniques which greatly  increase  shelf
and operating life.   It maintains  stable  operation
over a wide  temperature  range.   Operating  life
expectancy is  greater than 2000 hours.

TEcmicAL   DATA

OUTLINE   DRAWING

VDU.1017

DURATEMP®  DUAL

PASSIVE    ".LIMITER

16.0-17.0    GHz

24,29±0,13

I,312±,020
55,30±0,50

GENERAL   CHARACTERISTICS]

IlllllllllIZ

Tlo2oi0i
0

44,45±0,50I11

I.870 Le        .147±.005
47,50 3'74 ± 0''5

DIA.THRU  (4)

A

a

Frequency Range
Peak Power

ELECTRICAL

16.0-17.0   GHz

Duty  Cycle   ........
Recovery  Time  ....
Spike  Leakage,  max
Flat  Leakage,  max
Insertion  Loss,  max
Phase  Control
VSWR

TYPICAL   OPERATING    CONDITloNS

Frequency  Range   ......
Peak Transmitter Power
Transmitter Pulse Width
I'ulse Repetition Rate
Recovery  Time

125  kw
0 . 001

1.0    4,S

0.05  erg
50mw

1.1   dB

PHYSICAL

Dimensions   .............   See  Outline  Drawing
Weight,   approx  .....................       8.5   oz
Mating  Flanges   .....................     Special

ENVIRONMENTAL

Altitude    .....................  70,000   ft
Vibration,   50  ±  2  Hz  .............    15   G
Pressurization  ..................    3o   lbf/irf g
Operating  Temperature   ...- 55 to +90   °C

16.0-17.0   GHz

Breakdown Power
Spike  Leakage
Flat  Leakage
Insertion   Loss     ...................................................................

NOTE:

1.    General   characteristics  and   characteristic  curves  are
based   on   performance   tests.     These   figures   may   be
changed  without  notice  as  the  result  of  additional  per-

248711/70

85kw
0.5   4,S

2000   pps
0.7   HS

100   mw
0.01  erg

10mw
0.9   dB

formance  data or product refinement.    The  Varian Solid
State   Division   should   be   consulted   before   using   this
information for final  equipment design.

Printed in  U.S.A.
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VDU-1017

CHARACTERISTIC    CURVES  i

Typical    performance    values

SPIKE     LEAKAGE    VARIATION     WITH     FREQUENCY

16.6                    16.7                     16.8                    16.9

FPEQUENCY   (GHz)

SPIKE    LEAKAGE    VARIATloN    Wl"    PULSE    REPETITloN    RATE

X6®oa

I+es®

C\

-5'
5Oc IIiii

1000            2000           3000           4000          5000
PULSE   REPETITION  RATE   (pps)

RECOVERY     T[ME     VARIATION     WITH     TEMP[FIATURE

-60    -40    -20        0         20       40       60       80      loo
TEMPERATUBE  (°C)

u



varian
solid  state  division

DESCRIPTloN

The  VDU-1018  is  a  single  bandpass DURATEMP
Passive   TR  Limiter     (TRL)   which  operates   in
the  frequency  range  of  16.0   to   17.0   gigahertz.
This  Ku-band  receiver   protector  provides  low
leakage  power  and   exceptionally  fast  recovery
time  over  a wide  range  of  incident  power.    The
TRL employs  special  high-temperature proces-
sing techniques which greatly  increase  shelf and
operating   life.     It   maintains   stable   operation
over a wide  temperature  range.    Operating  life
expectancy  is  greater than 2000  hours .

A

EiE]

ELECTRICAL

Frequency  Range   ..........
Peak  Power  ...............
Duty  Cycle   ................
Recovery  Time   ............
Spike  Leakage,   max    .......
Flat  Leakage,   max    ........
Insertion Loss
Phase  Control
VSWR.......

OUTLINE    DRAWING

5# DIA Tmu HOLEs  (4)
MATES   WITH  UG-54lA/U  FLANGE

GENERAL   CHARACTERISTICS]

16.0-17.0   GHz              Dimensions    ..
15  kw              Weight,  approx

..    0.001                         Mating  Flanges
1.0   4,S

0.1   erg
60  mw             Altitude

VDU-1018

DURATEMP  ®   SINGLE

PASSIVE     TR    LIMITER

16.0.17.0     GHz

I.307  ±  .010
33,10  ±  0,26

PHYSICAL

.........   See  Outline  Drawing

.....................             6   oz

.................   UG-541A/U

ENVIF!0NMENTAL

70'000   ft
...15   G

•..    301bf/in2g
1.1  dB                 Vibration,   50  ±2  Hz

±3.o   °                    Pressurization  ....
1o4:1                         Operating  Temperature   ...- 55  to+9o   °C

TYPICAL    OPERATING    CONDITloNS

Frequency  Range    ............................  o  ...............................      16.0-17.0    GHz

Peak  Tr.ansmitter  Power ............................................................         10   kw

TI.ansmitter  I'ulse  Width    ...........................................................      0 . 5   Hs

Pulse  Repetition  Rate    ..............................................................   2000   pps

Recovery   Time   a  .........  a  .....  o  a  ..................................................      0.7    4{S

Breakdown  Power  ...........  o  ...............  a  ......................................      100   mw

Spike   Leakage   ................................  o  ....................................   0.05   erg

Flat  Leakage   ......................................................................         30   mw

Insertion  Loss  ................................  o  ....................................      0.9   dB

NOTE:

1.    General   characteristics  and   characteristic  curves  are
based   on   performance   tests.     These   figures   may   be
changed  without  notice   as  the  result  of  additional  per-

2488   11/70

formance  data or product refinement.    The  Varian Solid
State   Division   should    be   consulted   before   using   this
information for final  equipment design.

Printed  in  U.S.A.
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CHARACTERISTIC    CURV[S]

Typical    performance    values

SPIKE    LEAKAGE    YARIATloN    WITH    FREQUENCY

VDU-1018

16.0                     16.2                     16.4                      16.6                     16.8                     17.0

FREQUENCY  (GHz)

SP"E    LEAKAGE    VARIATlolI    WITH    PULSE    REPETITION    RATE

X6)6oa

'*e5o

C,

-5'5.a

1000           2000          3000          4000          5000
PuLSE  REPETITION  RATE   (pp.)

.   RECOVERY    TIME    VARIATloN    WITH    TEMPERATURE

-60    -40    -20        0         20       40       60       80      loo
TEMPEBATURE  (°C)



varian
solid  state division

D[SCRIPTloN

The  VDU-1024  is  a  dual  bandpass  DURATEMP
passive  TR  Limiter   (TRL)  with  integral  noise
source.    It  operates  in  the  frequency  range  of
16.5   to   17.0    gigahertz.     The   integral    noise
source   typically   operates   from   28.0   to   50.0
volts.   It  can supply  a calibrated  noise  level at
any  specified   value  between  5.0   and  15.0   dB,
with   an  accuracy  of  ±1.5   dB,   over  the  entire
operating  temperature  range.

This    Ku-band   duplexing    device   provides   low
leakage  power  and   exceptionally  fast  recovery
time over  a wide  range of  incident  power.    The
TRL employs  special  high-temperature proces-
sing techniques which greatly increase shelf and
operating    life.       The    TRL    maintains    stable
operation over a wide  temperature range.    Life
expectancy is  greater than 2000 hours.

ELECTRICAL

Frequency Range
Peak Power,  max

r\

TECHNICAL `DATA

OUTLINE    DRAWING

24,29±0,13

YOU-1024
DURATEMP®DUAL

PASSIVE   "   LIMITER
AND

Nois[   sounc[

16.5-17.0    GHz

I.307 ± .010

DIA.THRU  (4)

I.312±.020

GENERAL   CHARACTERISTl€SL

16.5-17.0   GHz
...          125   kw

Duty  Cycle   ......................
Recovery  Time  ..................
Noise  Level,   max2  ...............
Insertion  Loss,  max   .............
Spike  Leakage,   max    .............
Flat  Leakage,   max ...............

0 .001
1.0    44S

15dB
1.0   dB

0.05  erg
50mw

VSWR    ..........................      1 . 4 : 1

TYPICAL   OPERATING    CONDITIONS

16.5-17.0   GHz
...         85kw

•...         0.54ts

'''    2000   pps
....       OJl    us
....       100   mw

Frequency Range   ......
Peak Transmitter Power
Transmitter Pulse Width
Pulse Repetition Rate   . .
Recovery  Time  ........
Breal{down Power    .....
Spike  Leakage   ....................    0.01   erg
Flat  Leakage  .....................         10   mw
Noise  Lever   ...................   9  ±  1.5   dB
Insertion  Loss  ....................       0.9   dB

2489   11/70

-' 0,26

PHYSICAL

Dimensions   .............   See  Outline  Drawing
Weight,   approx  .....................       8.5   oz
Mating  Flanges   .....................     Special

ENVIRONMENTAL

Altitude    ..........................    70,000   ft

Vibration,   50  ±  2  Hz   ..................       15   G
Pressurization  ..................    3o   lbf/in2g
Operating  Temperature   ........- 55  to +9o   °C

NOTES:

1.   General   characteristics  and   characteristic  curves  are
based on  performance tests.    These  figures may change
without  notice  as  a  result  of  additional data or  product
refinement.     The  Varian  Solid  State  Division  shoiild  be
consulted  before  using  this  information  for  final  eqiiip-
ment design.

2.    Customer may  specify the  noise level  desired.

Printed in  U.S.A.
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VDU-1024

CHARACTERISTIC    CURVESL

Typical   performance   values

spiKE    LEAKAGE    vARiATioN    wiTH    mEOuEiicy

lIL=

6.5                    16.6                    16.7                     16.8                    16.9                     17.0

F.REQUENCY    (GHz)

SPIKE     LEAKAGE     VARIATION     WITH     PULSE     REPETITION     FIATE

X
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1000            2000          3000           4000          5000
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•varian
solid  state division

VDU-1025
DURATEMP  ®   SINGLE

PASSIVE    TR   LIMITER

AND

Nois[   soimcE

16.5-17.0    GHz

DESCRIPTloN

The VDU-1025  is  a single bandpass  DURATEMP
passive  TR   Limiter   (TRL)   with  integral  noise
source.    It  operates  in  the  frequency  range  of
16.5   to   17.0    gigahertz.      The   integral    noise
soiirce   typically   operates   from   28.0   to   50.0
volts.   It  can supply  a calibrated  noise  level at
any  specified   value  between  5.0   and   15.0   dB,
with   an  accuracy  of  ±1.5   dB,   over  the  entire
operating temperature range.

This  Ku-band   receiver  protector  provides  low
leakage   power  and  exceptionally  fast  recovery
time over a wide  range of  incident power.    The
TRL employs  special  high-temperature proces-
sing techniques which greatly increase  shelf and
operating life.  The TRL maintains  stable  opera-
tion   over    a   wide    temperature    range.     Life
expectancy  is  greater than 2000  hours.

ELECTFuCAL

Frequency Range
Peal{ Power,  max
Duty  Cycle

A

A

OUTLINE    DRAWING

ERIE   FILTERCON  1250-003

GPOUND   TERMINAL

.147  ± .005
3,74  ±  0,13DIA  THF}U   HOLES   (4)

MATES   WITH  UG-54lA/U  FLANGE

GENERAL    CHARACTERISTICSL

16.5-17.0   GHz
15kw

Recovery  Time   ..................
Noise  Level,   max2  ...............
Insertion  Loss,   max   .............
Spike  Leakage,   max    .............
Flat  Leakage,   max    ..............
Phase  Control
VSWR

TYPICAL    OPERATING    CONDITloNS

Frequency Range   ......
Peak  Transmitter Power
Transmitter Pulse Width
Pulse  Repetition Rate   . .
Recovery  Time  ........
Breakdown Power    .....
Spike  Leakage
Flat  Leakage
Noise  Lever

0.001

1.0   4ts

15dB
1.0   dB
0.1   erg
60mw

±3.0   0

1.4:1

16.5-17.0   GHz
...         10   kw

Insertion Loss

2490   11/70

0.5   4,S

2000   pps
0.7   „s
100  mw

0.05   erg
30mw

9.0  ±  1.5   dB
0.9   dB

Dimensions   ..
Weight,  approx
Mating Flange

I.307  ±  .010
33,10 ±  0,26

PHYSICAL

......   See  Outline  Drawing
5.0   Oz

UG-541A/U

ENVIRONMENTAL

Altitude    ..........................    70,000   ft

Vibration,   50  ±  2  Hz     ..................    15   G
Pressurization  ..................    3o   1bf/irf g
Operating  Temperature   ........- 55  to +9o   °C

NOTES:

1.   General   characteristics  and   characteristic  curves  are
based on  performance tests.    These  figures may  change
without  notice  as  a  result  of  additional data or  product
refinement.     The  Varian  Solid  State  Division  should  be
consulted  before  using  this  information  for  final  equip-
ment design.

2.    Customer may  specify the  noise level  desired.

Printed  in  U.S.A.
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VDU.1025

CHARACTERISTIC   CURVES]

Typical   pert ormance   values

spinE   LEMAGE   vmlATioN   wiTH   mEouENcv
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varian
eastern tube division

DESCRIPTION

The  VDC-1027  is  a  single  bandpass  DURATEMP
Passive  TR  Limiter  (TRL)  which operates  in the
frequency   range   of   5.450   to   5.825  gigahertz.
This   C-band   receiver   protector   provides   low
leakage    power    and   fast   recovery   time    over
a   wide   range   of   incident   power.      The    TRL
employs   special    high-temperature    processing
techniques   which   greatly   increase    shelf   and
operating   life.      It   maintains   stable   operation
over  a  wide  temperature  range.    Operating life
expectancy is  greater  than 2000  hours.

EiE

a

GENERAL   CHARACTERISTICS  i
ELECTRICAL

Frequency  Range  ...........    5.450-5. 825   GHz
Peak  power   .....................           50  kw
Duty  Cycle    ...................... 0. 0007
Recovery  Time ...................           10  ps
Spike  Leakage,  max  ..............        0.1  erg
Flat  Leakage,  max  ...............           70  mw
Insertion  Loss   ...................         0. 8  dB
VSWR  ...........................     1. 4:1

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx   .......................     6   oz
Mating Flanges

Altitude
ENVIRONMENTAL

UG-148/U

40,000   ft
Vibration,   50  ±  2  Hz  ...................   15   G
Pressurization ...................   30  lbf/irfg
Operating Temperature   .........- 55  to +9o  °C

OUTLINE    DRAWING

TECHNICAL   DATA

VDC-1027
DURATEMP  ®

SINGLE    PASSIVE

TR    LIMIT[R

5.450-5.825    GHz

OUTPUT  FLANGE

2.110±  .010

53.59 ± 0.25

INPUT   FLANGE 92.08 ± 0.38

oEf .        i .....

TYPICAL   OPERATING    COND|TloNS  1

Frequency  Range  ............................................................   5.450-5. 825   GHz
Peak  Transmitter  Power  ............................................................        50   kw
Transmitter  Pulse  Width  ............................................................     2.1   /As
Pulse  Repetition  Rate  ...............................................................      325   pps
Recovery  Time    ....................................................................           3   //,s
Breakdown  Power   ..................................................................      100   mw
Spike  Leakage    .....................................................................   0. 05   el'g
Flat  Leakage    ......................................................................        50   mw
Insertiorl  Loss   .....................................................................      0. 7   dB

3111  10/73 Printed in  U.S.A.
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VDC.1027

CHARACTERISTIC    CURVESL

Typical    performance    values

SPIKE     lEAKAGE     VARIATloN     WITH     FFl[OUENCY

5.543                  5.637                   5.731                  5.825
Ff]EOUENCY   (GHz)

SPIKE     LEAKAGE     VARIATION     WITH     PULSE     R[P[TITloN     RATE

I
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NOTES:

1.    Characteristics  and  operating  values  are  based on  per-
I.ormance tests.  These  figures  maychange without notice
as   a   result  of   additional   data  or   product  refinement.
Consult   the    Eastern   Tube   Division   before   using   this
information  for  final  equipment design.



PRELIMINARY

TECHNICAL   DATA

-<`     varian

DESCRIPTloN

The   VDS-1028S   is   a   solid-state,    single-pole,
double-throw,   passive  bandpass  r-I  switch  for
use as a receiver protector.   This  S-band device
was designed specifically to replace the BLT-119

a

®

VDsil028S

R-F     SWITCH

2.9.3.2    GHz

or   BS-110   TR   tubes   in   Selenia   1060,   1401A,
1450,  1650  and  1660  marine radars.    Operating
life expectancy is greater than 4000 hours.

GENERAL    CHARACTERISTICS

ELECTRICAL

Frequency Range ...............   2. 9-3.2  GHz
Peak power,  max  ................          60  kw
Duty  cycle   ......................   0. 005
Recovery Time,  3 dB .............       1.5  #s
ftyike Leakage,  max  ..............     0.05  erg
Flat Leakage,  max  ...............         40  mw
Insertion Loss,  max ..............       0.6  dB
V SWR  ...........................    1 . 4 : 1

PHYSICAL

Dimensions ..............   See Outline Drawing
Weight,  approx   ................   3  lb/1.36  kg
Mating Flanges   .....................    ftyecial

ENVIRONMENTAL

Altitude  .....................  10,000  ft/3  kin
Vibration,   50  Hz  ± 2  Hz  ................    15   G
Pressurization .....   30  1bf/irf g(2.1  kg£/crf g)
Operating Temperature  ..........    o to +7o  °c

TvpicAL   opEnATiNG   CoNDiTioNS

Frequency Range  ..............................................................  2.9  to  3.2   GHz
Peak Tr.ansmitter  Power  ...........................................................
Transmitter  Pulse Width ...........................................................
Pulse Repetition Rate ..............................................................
Recovery  Time,   3  dB  ..............................................................
apike Leakage   ....................................................................
Flat Leakage   .....................................................................
Insertion Loss   .....................................................................

CHARACTERISTIC    CURVE

Typical    performance    values

spiK[    LEAKAGE    vmiATION    wlTH    FREQu[Ncy

2.90             2.96              3.02              3.08              3.14               3.20
FPEOUENCY  (GHz)

3593    8/76

60kw
0.5   4ts

1000  pps
1.0   HS

0.05  erg
25mw

0.5   dB

NOTE:

General  characteristics,   operating  conditions,  and  chara.c-
teristic   curves   are   based  on  performance   tests.     These
figures  may change without notice as  the  result  of  additional
performance   data  or   product   refinement.   Consult  Varian
before   using   this   information  for   final  equipment  design.

Printed in  U. S.A.
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VDS-1028S

OUTLINE    DRAWING
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eastern tu

DESCRIPTloN

The  VDC-1029  is  a  single bandpass DURATEMP
Passive  TR  Limiter  (TRL) which operates in the
frequency   range   of   5.395   to   5.905  gigahertz.
This   C-band   receiver   protector   provides   low
leakage   power   and  exceptionally  fast  recovery
time  over  a  wide  range of incident power.    The
TRL employs  special high-temperature process-
ing techniques  which  greatly  increase  shelf and
operating   life.      It   maintains   stable   operation
over  a  wide  temperature  range.    This  TRL was
specifically designed  to replace  the  5865 used in
the  SPS-10  radar.    Operating  life  expectancy  is
gI`eater  than 4000  hours.

GENERAL   CHARACT[RISTlos]
ELECTRICAL

Frequency  Range  ...........    5. 395-5. 905   GHz
Peak  power   .....................        300   kw

fi             Dutycycle   ......................   o.ool
Recovery  Time    ..................         5. 0  4ts
Spike  Leakage,  max   ..............        0.1  erg
Flat\I.eakage,  max   ...............           70  mw
Insertion  Loss   ...................         0.5  dB
VSWR  ...........................     1. 4 : 1
Position  of  Short  ............ 085 ±  . 015   in

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx   ........................   5   oz
Mating  Flanges    ...................   UG-148/U

ENVIRONMENTAL

Alt,itude   ..........................   10,000   ft
Vibration,   50  ±  2  Hz  ...................   15   G
Pressurization  ...................   30   |bf/in2g
Operating  Temperature  .........- 55  to +9o  °C

a

TECHNICAL   DA"

OUTLINE    DRAWING

VDC-1029
DURATEMP®

SINGLE    PASSIVE

TR    LIMITER

5.395-5.905    GHz

OUTPUT  FLANGE

2.110±  .0'0
53.59 ± 0.25

INPUT  FLANGE 92.08±0.38

.2 50 ± .0 I 5
6.35±0.38

EE+i.....

TYploAL   OPERATING   00NDITloNS]

Frequency  Range  . . : .........................................................   5. 395-5. 905   GHz
Peak  Transmitter  Power  ............................................................     300   kw
Transmitter  Pulse  Width  ................. I ..........................................      1. 0   4ts
Pulse  Repetition  Rate  ...............................................................   1000   pps
Recovery  Time 3. 0   4ts
Breakdown  power   ..................................................................        80   mw
Spike  Leakage    .....................................................................   0.05   erg
Flat  Leakage    ......................................................................        50   mw
Insertion  Loss   .....................................................................      0.4   dB

3112   10/73 Printed in  U.S.A.
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VDC-1029

cHmACTERisTic   cuRVEs]
Typical   performance    values

SPIKE     LEAK.AGE    VARIATION     WITH     FREOU[NCY

5.543                  5.637                    5.731                   5.825
FBEQUENCY   (GHz)

SPIKE     LEAKAGE     VARIATION     WITH    PuLSE     REPETITloN     RATE

®6o

€5.c`
C|

55.c` I--Ill
0              1000          2000          3000          4000          5000

PULSE   REPETITION  BATE  (pps)

REeovERy    TIME    vAFiiATioN    wiTH    TEMPERATURE

-20         0         20                    60                   loo
TEMPEF}ATURE   (®C)

NOTES:

1.   Characteristics  and  operating values  are  based on  per.-
formance   tests.     These   figures   may   change   without
notice  as  a  result  of  additional  data or product  refine-
ment.    Consult  the  Eastern  Tube  Division  before  using
this  information for final equipment design.



varia
eastern tube divisio

D[SCRIPTloN

The  VDX-1047  is  a single bandpass  DURATEMP
Pa.ssive  TR Limiter  (TRL)  which operates in the
frequency range  Of  9.15 to  9. 30  gigahertz.    This
X-band receiver protector  provides  low leakage
power  and excpetionally fast recovery time  over
a   wide   range    of   incident   power.      The    TRL

TE€HNl€AL   I)

VDX11047
DURATEMP®

SINGLE    PASSIVE

TR    LIMITER

9.15-9.30    GHz

employs    special   high-temperature    processing
techniques   which   greatly   increase    shelf   and
operating   life.      It   maintains   stable   operation
over  a  wide  temperature  range.    Operating life
expectancy is  greater than 2500  hours.

GENERAL   CHARACTERISTICS  I

ELECTRICAL

Frequency  Range  .............   9.15-9. 30   GHz
Peak  Power,  max  ................
Duty  Cycle,  max  .................
Recovery  Time,  max  .............
Spike  Leakage,  max  ..............
Flat  Leakage,  max  ...............
Insertion  Loss,  max ..............
VSWR..........................

50kw
0. 001

2.0   HS

0.06   erg
50mw

0.6   dB
1. 4:1

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx   ........................   8   oz
Mating Flanges   .......  UG-135/U or  equivalent

[NVIRONM[NTAL
Altitude   ...................... 70,000   ft
Vibration,   50  ±  2  Hz  ..............    15   G
Pressurization ...................   30  |bf/in2g
Operating Temperature  ....- 55  to +9o  °c

Typ,GAL   OPERAT,NG   CoND,T,ONSL,a

Frequency  Range  ..............................................................   9.15-9. 30   GHz
Peak  Transmitter  power  ............................................................       20  kw
Transmitter  pulse  width  ............................................................           1  /As
Pulse  Repetition Rate    ..............................................................   1000   pps
Recovery  Time    ....................................................................           1   /As
Breakdown  power   ..................................................................        75   mw
Spike  Leakage    .....................................................................   0.03   erg
Flat  Leakage    ......................................................................        30   mw
Insertion  Loss   .....................................................................      0. 5   dB

OUTLINE    DRAWING

a

® :::   ,...--.. :     ili.i

3098    9/73

MATES   WITH
UG-135/U  FLANGE

I'rinted in  U.S.A.
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®

CHARACTERISTIC   CURVES[
Typical    performance    values

spiK[    LEAXAG[    vARiATioN    wiTH    mEOuENcy

VDX-1047
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NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic  curves are  based on performance tests.  These
figures   may   be  changed  without  notice  as  the  result  of
additional  performance  data  or  product refinement.     The
Va.rian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   Values  apply  at 25°C  and sea level  atmospheric  pressure.



VDX-1047S
DURATEMP®

SINGL[    PASSIVE

TFl    llMITER

9.3-9.5    GHz

DESCRIPTloN

The VDX-1047S is  a  single bandpass DURATEMP
Passive  TR  Limiter  (TRL)  which operates in the
frequency  range  of  9.3  to  9.5  gigahertz.    This
X-band receiver protector  provides  low leakage
power  and exceptionally fast recovery time over
a wide range  of incident power.    The  VDX-1047S
was   designed   especially   for   operation  in  boat

a

a

radars   and  is   intended   to  replace  the   1863A,
18638,   BL-95/6644,   and  BTR-629.     The   TRL
employs   special   high-temperature   processing
techniques    which   greatly   increase    shelf   and
operating   life.      It   maintains   stable   operation
over  a  wide  temperature  range.    Operating life
expectancy is  greater than 2000 hours.

GENERAL   CHARACTERISTICS  I
ELECTRICAL

Frequency  Range  ...............   9. 3-9. 5   GHz
Peak  Power,  max  ................
Duty  Cycle,  max  .................
Recovery  Time,  max  .............
Spike  Leakage,  max  ..............
Flat  Leakage,  max  ...............
Insertion Loss,  max ..............

50kw
0. 001

5HS

0.1  erg
25mw

1.0   dB
VSWR  ...........................     1. 4 : 1

PHYSICAL

Dimensions  ..............   See Outline  Drawing
Weight,  approx   ........................   8   oz
Mating Flanges   .......  UG-135/U or equivalent

ENVIR0lIMENTAL
Altitude   .....................    70,000   ft

Vibration,   50  ± 2  Hz  ..............    15   G
I'ressurization ...................   3o  |bf/inag
Operating Temperature  ....- 55 to +9o   °c

TYPICAL   OPERATING    COND|T|oNSL.2

Frequency  Range  ................................................................   9. 3-9. 5   GHz
Peak  Transmitter  power  ............................................................       20  kw
Transmitter  Pulse Width  ............................................................     1.2  //s
Pulse  Repetition  Rate    ..............................................................     500   pps
Recovery  Time    ....................................................................          2   //s
Breakdown  power   ..................................................................        75   mw
Spike  Leakage    .....................................................................   0. 05   erg
Flat  Ijea.ka,ge    ......................................................................        20   mw
Insertion  Loss   .....................................................................     0. 7  dB

OUTLINE    DRAWING

3099   9/73

MATES   WITH
UG-135/U  FLANGE

Printed in  U.S.A.
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VDX.1047S

CHARACTERISTIC    CURVES  1
Typical    performance    values

spinE    LEAKAGE    vARiATION    wiTH    m[Ou[Ncy

30                  9. 35                   9.40                  9.45                  9.50
FREQUENCY  (GHz)

SPIKE    l[AKAGE    VARIATION    WITH    PULSE     FIEP[TITloN     RATE

0              1000           2000          3000          4000          5000
PULSE  BEPETITION  F}ATE  (pps)

REcov[Ry    TiME    vmiATioN   wlTH   TEMpmATURE

-20         0         20                    60                   loo
TEMPERATUBE   (°C)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic  curves are  based on performance tests.  These
figures   may  be  changed  without  notice  as  the  result  of
additional  performance  data  or  product refinement.     The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   Values  apply  at 25°C  and sea level  atmospheric  pressure.

u

u



TECHNICAL   DATA

DESCRIPTloN

The  VDX-1055 is  a single bandpass  DURATEMP
Passive TR  Limiter  (TRL) which operates in the
frequency   range   of   9.325   to   9.425  gigahertz.
This   X-band   receiver   protector   provides   low
leakage   power   and  exceptionally  fast  recovery
time  over  a  wide range of  incident power.    The
VDX-1055  was designed especially for operation

a

®

VDX-1055
I)URATEMP

SINGLE     PASSIVE

"   LIMITEll

9.325-9.425    GHz

in  AVQ-56  weather  radars.    The  TRL  employs
special  high-temperature processing  techniques
which  greatly  increase  shelf  and operating life.
It  maintains  stable  operation  over  a  wide tem-
perature   range.    Operating   life   expectancy   is
greater  than  2500  hours.

GENERAL   CHARACT[RISTICS]
ELE€TR|€AL2

Frequency Range  ...........   9. 325-9. 425   GHz
Peak power .......................        10  kw
Duty  Cycle .......................    0. 001
Recovery  Time ....................      1.0  4ts
Spike  Leakage,   max  ...............   0.05  erg
Flat Leakage,  max  ................        50  mw
Insertion  Loss   ....................      0.8  dB
VSWR  ...........................     1. 4 :1

PHYSICAL

Dimensions  ..............  See Outline Drawing
Weight,   approx ....................  8  oz/227 g
Mating Flanges ........  UG-135/U or equivalent

ENVIRONMENTAL

Altitude   ....................   70,000  ft/21   kin
Vibration,   50  ± 2  Hz  .............     15  G
Pressurization ..................     301bf/inag

TYPICAL   OPERATING    CONDITloNS[

Frequency  Range  ............................................................   9. 325-9. 425   GHz
Peak Transmitter  power  ............................................................       10  kw
Transmitter  Pulse  Width ............................................................   2.25  /As
Pulse  Repetition Rate  ...............................................................     350   pps
Recovery  Time .....................................................................     0. 7  /ts
Breakdown  power   ..................................................................        75   mw
Spike  Leakage ......................................................................   0. 03  erg
Flat  Leakage .......................................................................        30   mw
Insertion  Loss   .....................................................................     0. 7  dB

OUTLINE    DRAWING

3488      1/76

MATES   WITH
UG -135/U  FLANGE

Printed in  U.S.A.

varian/beverly   division/salem    road/beverly/massachusetts    01915



VDX-1055

CHARACTERISTIC   0URVES]
Typical   performance   values

SPIKE    LEAKAGE    VARIATlolI    WITH    FREOUEllcY

9.32 5          9. 34S          9. 3 65          9.3 85           9.405          9.425
FBEOuENCY (GHI)

RECOVERY    TIME    VMIATI0N    WITH    TEMPERATUH[

-60               -20        0        20
TENPEFtATURE rci

SPIKE    LEAKAGE    VARIATlolI    WITH    PULSE    REPETITloN    HATE

\®®®
*€® aa

\
6S®c a

a             1000          20 00         30cO         4000          5000
PuLSE f`EPETITION  I]ATE  (pp.)

NOTES:

1.   General characteristics,   operating  conditions  and  char-
acteristic  curves  are based on performance tests.   These
figures    may   change    without    notice   as   the  result  of
additional    performance   data   or    product    refinement.

®

60                  loo

Varian   Beverly   should   be   consulted   before   using  this
information  for  final  equipment  design.

2.   Values  apply at 25°C  and sea level atmospheric pressure.



Varlan
beverly

DESCRIPTION

The VDX-1057  is  a single  bandpass  DURATEMP
Passive TR  Limiter  (TRL)  which operates  in the
frequency   range   of   9.325   to   9.425  giga.hertz.
This   X-band   receiver   protector   pl.ovides   low
leakage  power   and  exceptionally   fast  recovery
time over a wide  range  of  incident  power.    The
VDX-1057  was  designed especially for  operation
in  RDR-1F  weather  radars.     It  incorporates  a

a

a

TECHNICAL   DATA

VDX-1057
DURAJEMP

SINGL[    PASSIVE

TR    LIMIT[R

WITH     FALILT    MONITOR

9.325-9.425    GHz

monitor circuit  to  detect  its deter.ioration and a
test  terminal   for  checking   the  monitor  circuit
independently from the TRL.     The TRL employs
special  high-temperature  processing techniques
which  greatly  increase  shelf  and operating life.
It  maintains  stable  operation  over  a  wide tem-
perature   range.     Operating   life   expectancy   is
greater   than   2500   hours.

GENERAL   CHARAOT[RIST|CSL

ELECTR|CAL2

Frequency Range  ...........   9. 325-9.425   GHz
Peak  power   .....................        100  kw
Duty  cycle    ......................    0. 001
Recovery  Time   ..................        1. 5  ps
Spike  Leakage,   rna.x   ..............      0.03  erg
Flat Leakage,  max  ...............          50   mw
Insertion  Loss   ...................        0.8   dB
VSWR  ...........................     1. 4 : 1

Dimensions....
Weight,  approx
Mating Flanges

Altitude......,

PHYSICAL

.......   See  Outline Drawing
8  oZ/226  g

.........   See  Outline Drawing
[NVIROHM[NTAL

'''''''.''.''   70'000  ft
Vibration,   50 ±  2  Hz  ..............   15   G
Pressurization  ...................  30  1bf/inag
Operating Temperature  ....- 55  to +90  °C

Typ|CAL   oP[RAT,NG   CoND,T,ONS  1,a

Frequency  Range    ...........................................................   9. 325-9. 425   GHz
Peak  Transmitter  power  ...........................................................          10   kw
Transmitter pulse  width  ...........................................................             1  4ts
Pulse  Repetition Rate  ..............................................................     1000   pps
Recovery  Time    ...................................................................         0. 8   /A,s
Breakdown  power   .................................................................          25   mw
Spike  Leakage    ....................................................................   0. 008   erg
Flat  Leakage    .....................................................................           30   mw
Insertion  Loss   ....................................................................        0. 7   dB

OUTLINE    DRAWING

MATES   WITH
uG-135/u FLANGE

I.280 ± .005
32. 51 ± 0.13

I.220±.005
30.99 ± 0.13
I.625 ± .015
41.20±0.38

3387       5/75

e-32 uNc-2B
TAPPED  HOLES  (7}

+28VDC
MATES  WITH
uG-138/u  FLANCE

I.474 ± .005
37.44 ± 0.13

I.352±.005
34.37 ± 0. I 3
I.875± 0.I 5
47.63± 0.38

D"ENSIONS:-j#-

varian    beverly/salem    road/beverly/massachusetts    01915

Printed in  U.S.A.



VDX-1057

CHARACTERISTIC    CURVES  1

Typical   pert ormance   values

SPIKE     LEAKAGE    VARIATION     WITH     FREOU[NCY

25          9.345         9.565          9.3 85          9.405         9.425
FREQUENCY (GHz)

REcOv[Ry    TiME   vmiATioN   wi"    TEMp[flATUR[

-60                 -20        0         20                    60                   loo
TEMPERATUBE   (°C)

NOTES:

i.   General  characteristics,  operating conditions,   and  char-
acteristic  curves  are  based  on performance  tests.   These
figures   may   be  changed  without  notice   as   the  result  of
additional     performance    data     or    product    refinement.
Varian   Beverly   should   be   consulted   before   using  this
infol.mation  for  final  equipment  design.

2.   Values  apply  at 25°C  and  sea level  atmospheric  pressure.



varian
eastern tube division TECHNICAL   DATA

DESCRIPTloN

The VDX-1071  is a  single  bandpass  DURATEMP
Passive  TR Limiter  (TRL)  which operates in the
frequency   range   of   9.325   to   9.575  gigahertz.
This   X-band   receiver   protector   provides   low
leakage  power   and  exceptionally  fast  recovery
time  over  a wide range  of  incident power.    The
VDX-1071 was  designed especially  for  operation

a

®

VDX-1071
DURATEMP®

SINGL[    PASSIVE

TR     LIMITER

9.325-9.575    GHz

in  RDR-1E  weather  radars.     The  TRL employs
special  high-temperature  processing techniques
which  greatly  increase  shelf  and operating life.
It  maintains  stable  operation  over  a  wide tem-
perature   range.    Operating   life   expec.tancy   is
greater  than  2500  hours.

GENERAL    CHARACTERISTICS  I

ELE€TRICALa

Frequency Range  ............ 9. 325-9. 575   GHz
Peak  power    .....................           10  kw
Duty  cycle    ......................    0. 001
Recovery  Time ...................      <1. 5  ps
Spike  Leakage,  max  ..............      0.05  erg
Flat  Leaka.ge,  max  ...............           50  mw
Insertion  Loss   ...................         0.8   dB
VSWR  ...........................     1. 4 : 1

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx   .......................     8   oz
Mating Flanges   .......  UG-135/U or equivalent

ENVIRONMENTAL

Altitude   .....................   70,000   ft
Vibration,   50  ±  2  Hz  ..............   15   G
Pressurization  ...................   30  lbf/in2g
Operating Temperature  ....- 55 to +90  °C

TYPICAL   OPERATING   CONDITloNS"

Frequency  Range  ............................................................   9. 325-9. 575   GHz
Peak  Transmitter  Power  ............................................................        10   kw
Transmitter  Pulse  Width  ............................................................           1  4ts
Pulse  Repetition Rate  ...............................................................   1000   pps
Recovery  Time    ....................................................................           1   4ts
Breakdown  Power   ..................................................................      100   mw
Spike  Leakage    .....................................................................   0. 03   erg
Flat  Leakage    ......................................................................        30   mw
Insertion  Loss   .....................................................................      0. 7   dB

OUTLINE    DRAWING

3038     6/73

MATES   WITH
uG-135/U  FLANGE

Printed  in U.S.A.

varian/eastern     tube     division/salem     road/beverly/massachusetts     01915



VDX-1071

CHARACTERISTIC    CURVES]

Typical    performance    values

SPIKE     LEAKAGE     VAFIIATloN     WITH     FR[OU[NCY

11111

9.325             9.375 9.425             9.475            9.525             9.575
FPEQUENCY   (GHz)

RECOVERY    TIME    VARIATloN    WITH    TEMPERATURE

-60                -20        0        20
TEMPERATURE   (°C)

SPIKE     lEAKAGE     VARIATION     WITH     PllLSE     REPETITION     RATE

Tlee

i C,

?S.c`

5.c`

0              1000           2000          3000          4000           5000
PULSE  REPETITION  BATE  (pps)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic  curves are  based on performance  tests.  These
figures   may  be  changed  without  notice  as  the  result  of
additional  performance  data  or  product refinement.     The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   Values  apply  at 25°C and sea level atmospheric  pressure.

EE

60                     loo



VDX-1080

RF    SWITCH

9.3-9.5    GHz

5kw

DESCRIPTloN

The    VDX-1080    is   a   solid-state,    single-pole,
double-throw,  passive,   bandpass  r-f switch used
as  a  receiver  protector.     It  operates  over   the
frequency  range  of  9.3  to  9.5  gigahertz.    This
X-band   receiver   protector   provides  low  leak-
age  power  and  fast  recovery   time  over  a  wide

ELECTRICAL

Frequency Range  ......
Peak Power,  max  .....
Duty  Cycle,  max  ......
Recovery Time,  max  . .
Spike  Leakage,  max  . . .
Flat Leakage,  max  ....

a

®

range   of   incident   power.    The   VDX-1080   was
designed  especially  for  operation  in  boat radars
and  is  intended  to  replace   the   1863A,    18638,
BL-95/6644,   and  BTR-629.    Operating  life  ex-
pectancy  is  greater  than 2000  hours.

GENERAL    CHARACTERISTICS   I

.......    9.3-9.5   GHz

.........              5   kw

.........    0.001
•........          1.5   4ts

•........       0.05erg
50mw

Insertion  Loss,  max  ..............      0. 85  dB
VSWR    ..........................     1. 3:1

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,  approximate   .............   6/170  oz/g
Mating Flanges   .......  UG-135/U or equivalent

ENVIRONMENTAL

Altitude   .........................       50,000   ft
Vibration,   50  ±  2  Hz  .................         15   G
Operating Temperature  ........- 10  to +6o  ° c

TYPICAL    OPERATING    COND|T|oNs   L'2

Frequency  Rap.ge  ...............................................................   9. 3-9. 5    GHz
Peak Transmitter  power  ..........................................................            3   kw
Transmitter.  Pulse  Width  ..........................................................        0. 6   /*s
Pulse  Repetition Rate  .............................................................      1000    pps
Recovery  Time    ..................................................................              1   4ts
Breakdown  power   ................................................................        100    mw
Spike  Leakage    ...................................................................      0.03   erg
Flat  Leakage    ....................................................................           40   mw
Insertion  Loss   ...................................................................     0.75    dB

OUTLINE    DRAWING

i.,=:.:   ....-.. :      iEEii    .-.. '.  ffi

3257     7/74

varian    beverly/salem    road/beverly/massachusetts    01915

MATES   WITH
UG-135/U  FLANGE

Printed in  U.S.A.



VDX.1080

CHARACTERISTIC    CURVES  1
Typical   performance    values

sp"[    LEAKAGE   vAHIATioN    wiTH    mEoiiENcv

Iii=

9.35                 9.40                 9.. 5                 9. sO
FnEOuENcy (GHz)

sp"E    LEAKAGE    vmiATloN    wiTH   puLs[    nEPETITioN    HATE

loco         2000         3000         40cO         50cO
REPETITION  BATE (pp.)

NOTES:

1.   General  characteristics,  operating conditions,  and char-
acteristic  curves are  based on performance tests.   These
figures  may  be  changed  without  notice   as  the  result  of
additional    performance    data    or    product   refinement.
Varian   Beverly   should   be   consulted   before   using  this
information  for  final  equipment  design.

2.   Values apply at 25°C and sea level atmospheric pressure.

®

®



a

A

DESCRIPTloN

The VDX-1099  is  a single  bandpass  DURATEMP
Passive   TR   Limiter   (TRL)   which  operates  in
the frequency  I.ange  of  9. 275  to  9. 475  gigahertz.
This   X-band   receiver   protector   provides   low
leakage  power   and  exceptionally   fast  recovery
time over  a wide range of incident power.

The TRL employs  special high-temperature pro-
cessing techniques which greatly increases  shelf
and operating  life.       It maintains   stable opera-
tion over  a  wide  temperature ra,nge.    Operating
life expectancy is  greater  than 2500 hours.

GENERAL   0HARACT[RIST|CSL

ELEC"|CAL  2
Frequency  Range  ...........    9.275-9.475   GHz
Peak  power   .....................           50  kw
Duty  cycle    ......................    0. 001
Recovery  Time,   maLx   .............         1.0  Hs
Spike  Leakage,  max  ..............      0.05  erg
Flat Leakage,  max  ...............          50  mw
Insertion  Loss   ...................         0.8   dB
V SWR     ..........................     i . 4 : 1

PHYSICAL
Dimensions  ..............   See  Outline  Drawing
Weight,   approx   ..................    8  oz/227 g
Mating Flanges   .......  UG-135/U or  equivalent

ENvmoNM[NTAL
Altitude   ...........................  70,000   ft
Vibration,   50  ±  2  Hz    ..................     15   G
Pressurization    ..................   30  |bf/in2 g
Operating Temperature  ........- 55  to +90  °C

TYploAL   OPERATING    COND|T|oNS  1.2

Frequency  Range     ...........................................................   9.275-9.475   GHz
Peak  Transmitter  power     ..........................................................          50  kw
Tr'ansmitter  mlse  width    ..........................................................             1   /js
Pulse  Repetition  Rate  ..............................................................      1000   pps
Recovery  Time    ...................................................................         0. 6   44S
Breakdown  power   .................................................................        100   mw
Spike  Leakage    ....................................................................      0. 03   erg
Flat  Leakage    .....................................................................           30   mw
Insertion  Loss   ....................................................................         0. 7   dB

OUTLINE    DRAWING

=DIATHRUHOLES(4)

varian    beverly/salem    road/beverly/massachusetts    01915

3472      12/75

MATES   WITH
uG-135/U  FLANGE

Printed  in  U.S.A.



VDXIIO99

CHARACTERISTIC   CURVES  1
Typical   iierformance   values

spm[   LEAKAGE   vARiATioN    wiTH    m[ouENcv

9.32 5                9. 375                 9.425                9.475
FPEOuENCY (GHz)

REcOvERy    TiM[   vMiATION   wiTH   T[MpmATunE

-60                -20        0        20                   60                 loo
TEMPEBATURE   (°C)

spm[    LEAKAGE    vARIATioii    wlTii    PULSE    n[pETiTioN    RATE

\®o®
I?a C`a

\
6S®a a

lii=

0              1000           2000         3000         4000          5000
PULSE  BEPETITION  BATE  (pps)

NOTES:

1.    General  characteristics,   operating conditions,   and   char-
acteristic  curves  are  based  on  performance  tests.   These
figures  may  change without  notice   a.s   the  result  of  addi-
tional  performance  data  or  product  refinement.    Varian
Beverly  should  be  consulted  before  using  this  information
for  final   equipment  design.

2.   Values  apply  at 25°C  and  sea level  atmospheric  pressure.



varian
bever'

DESCRIPTloN

The  VDX-1119  is  a single  bandpass  DURATEMP
Passive   TR   Limiter   (TRL)   which  operates  in
the frequency range of  9. 245  to  9. 445 gigahertz.
This   X-band   receiver   protector   provides   low
lea,kage  power   and  exceptionally   fast  recovery
time  over  a  wide range  of  incident power.    The
VDX-1119  was  designed especially for  opel.ation

A

VDX-1119
DURATEMP   ®

SINGLE    PASSIVE

TR     LIM[TER

9.245-9.445    GHz

in weather  radar systems  and  incorporates  Sen-
sitivity  Time  Control   (STC)   of  at  least   20  dB.
The    TRL    employs    special   high-temperature
processing   techniques    which   greatly   increase
shelf   and   operating   life.     It   maintains   stable
operation over  a wide temperature range.  Oper-
ating life expectancy  is  greater than  2500  hours.

GENERAL   CHARACTERISTICS  1

ELE€TR|CALe

Frequency Range  ...........    9.245-9.445   GHz
Peak  power    .....................           10   kw
Duty  cycle    ......................    0. 001
Recovery  Time    ..................              5  HS
Spike  Leakage,   max   ..............      0.05   erg
Flat  Leakage,  max  ...............           50  mw
Insertion Loss 0.8   dB
VSWR     ..........................     1. 4 : 1
Sensitivity  Time  Control,   min  .....          20  dB

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx   ..................    8  oz/227 g
Mating Flanges   .......  UG-135/U or equivalent

ENVIRONMENTAL

Altitude   ...........................  70,000   ft
Vibration,   50  ±  2  Hz     ...................  15   G
Pressurization  ...................   3o  |bf/inag
Operating Temperature   .........- 55  to +9o  °C

Typ,GAL   0P[RAT,NG   COND,T,ONSL,a

Frequency  Range  ............................................................   9.245-9.445   GHz
Peak  Transmitter  Power  ............................................................        10   kw
TI.ansmitter  Pulse  Width  ............................................................      5. 5  /js
Pulse  Repetition  Rate  ...............................................................   1100   pps
Recovery  Time    ....................................................................           3   /js
Breakdown  power   ..................................................................        50   mw
Spike  Leakage    .....................................................................   0. 03   erg
Flat  Leakage    ......................................................................        30   mw
Insertion  Loss   .....................................................................      0. 7   dB
Spike  Leakage  Amplitude  ............................................................           2   W

OUTLINE    DRAWING

IRE--iTi..'i'il_ii.--±LHi

varian    beverly/salem    road/beverly/massachusetts    01915

MATES   WITH
uG-135/U  FLANGE

Printed  in  U.S.A.



VDX-111g

CHARACTERISTIC    0URVESL

Typical   performance    values

spm[    LEAKAGE    vAillATioii    wlTH    FR[ouENcv

9. 295                9.345
FPEOUENCY  (GHz)

9.395                 9.445

nEcovEiiv    TIME   vmlATioli   wiTtl   TEMPEnATuiiE

-20        0        20                   60                  loo
TEMPERATuPE   (®C)

sp"[    LEAKAGE   vmlATioN    wlTH    PULSE    REp[TITloN    HATE

\06®

*e6 C\®c`

\
SS®a

0              1000           2000         3000         4000          5000
PULSE  BEPETITloN  RATE  (pps)

NOTES:

1.    General  characteristics,   operating conditions,   and  char-
acteristic  curves  are  based  on performance  tests.   These
figures  may  change without  notice  as   the  result  of  addi-
tional  performance  data  or  product  refinement.    Varian
Beverly  should  be consulted  before  using  this  information
for  final   equipment  design.

2.   Values  apply  at 25C'C  a,nd  sea  level  atmospheric  pressure.



TECHNICAL   DATA

DESCRIPTloN

The  VDX-1134   is  a  single  bandpass  active  TR
Limiter   (TRL)  which  operates  in  the frequency
range of  9. 3  to 9. 5 giga,hertz.    This X-band re-
ceiver  protector provides low leakage power  and
fast recovery time over  a wide range of  incident

ELECTR|CAL2

a

a

VDX-1134

SINGLE    TR    LIMITER

9.3-9.5    GHz

power.    The  VDX-1134  was  designed especially
for  operation in JRC  models  JMA  148,  149,  153,
157,  158,  159,  and 170  marine radars.    Operat-
ing  life  expectancy  is  greater  than 1500  hour.s .

GENERAL    CHARACTERISTICS  1

Frequency  Range  ...............   9. 3-9. 5   GHz
Peak  power .......................        50  k\h7
Duty  Cycle .......................    0. 001
Recovery  Time ....................      3. 0  HS
Spike  Leakage,  max  ...............      0.1  erg
Flat  Leakage,  max  ................        65  mw
Insertion Loss   ....................      0. 7  dB
Ignitor  Open Circuit Voltage,   min    ..   -700  Vdc
Ignitor  Voltage  Drop  ............    175-375  Vdc
VSWR  ........ „ .................     1. 3:1
Positionofshortp  0.058-0.072 in/1.47-1. 83    mm

Dimensions  . . .
Weight,  approx
Mating Flanges

Altitude

PHYSICAL

......   See  Outline Drawing
................  8  oz/227  g
....  UG-135/U or  equivalent

ENVIRONMENTAL

10,000  ft/3  kin
Vibration,   50  ±  2  Hz  ..............   15   G
Pressurization ...................   30  |bf/in2g
Operating Temperature  ....- 10  to +70  °C

TYPICAL    OPERATING    CONDITloNS   1

Frequency Range  ...............................................................   9. 3-9. 5   GHz
Peak Transmitter  power  ...........................................................        50  kw
Transmitter  pulse width  ...........................................................           1  4ts
Pulse  Repetition Rate  ..............................................................   1000   pps
Recovery  Time ....................................................................      2.0  /*s
Spike  Leakage .....................................................................   0. 05   erg
Flat  Leakage ......................................................................        45   mw
Insertion  Loss   ....................................................................   0.65   dB
Ignitor  current4 ...................................................................      150   4tAdc
Ignitor  Voltage  Drop  ...............................................................      235   Vdc

OUTLINE    DRAWING

D"ENSIONS: -J#-

varian/beverlydivision/salem    road/beverly/massachusetts    01915

3489    1/76 Printed in  U.S.A.



VDX-1134

cHAnACTERisTic   cuRVEs 1
Typical   pert ormance   values

SP"[    LEAKAGE    VARIATI0ll    WITII    FR[OU[NCY

sO            9. 34            9.3®            9.42            9.46
FflEOUENCY(GHz}

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic curves  are based on performance  tests.   These
figures    may    change    without    notice    as  the  result  of
additional    performance   data    or    product   refinement.
Varian/Beverly   should   be   consulted   before   using   this
information  for  final  equipment  design.

2.   Values  apply at 25°C  and sea level atmospheric pressure.

3.   Distance   of   the   effective   rf   short   circuit   behind  face
of  input  flange.

nEoovEnv    TIME    vARiATioN    wlTH   TEMPEnATiiRE

-30             -10      0       10               30               50               70
TEMPERATUBE  rci

4.   To  calculate  the  value  of  ignitor  series  resistance   re-
quired,  use  the following formula:

Ri=
Ebb-Eid

where
Ri  =  Total ignitor-circuit series resistance

in megohms
Ebb  =  Ignitor open-circuit supply voltage in volts
Eid  =  Ignitor voltage drop in volts

li  =  Ignitor current in microamperes

Example:  R£  =  ±  =  2.833 megohms
150

(To prevent oscillation,  at  least  0. 5  megohm of  the total
series  resistance should be close  to  the  ignitor  cap. )

®



TECIINICAL   DATA

DEscnipTloN

The  VDX-1135   is  a  single  bandpass  active  TR
Limiter   (TRL)  which  operates  in  the frequency
range of  9. 3  to 9. 5 gigahertz.    This X-band re-
ceiver  protector provides low leakage power  and
fast recovery time over  a wide range Of  incident

ELECTRICAL  2

a

VDX-1135

SINGLE    TR    LIMIT[R

9.3.9.5    Gtlz

power.    The  VDX-1135  was  designed especially
for  operation  in   Marconi  Predictor   and   Radio
Locator  12   and   16  marine  radars.     Operating
life  expectancy  is  greater  tfian  1500  hours.

GENERAL   CHARACTERISTICS  1

Frequency Range  ...............   9. 3-9. 5   GHz
Peak  power .......................       25  kw
Duty  Cycle .......................   0. 001
Recovery  Time ....................      3. 0  4ts
Spike  Leakage,  max  ...............      0.1  erg
Flat Leakage,  max  ................        60  mw
InsertionLoss   ................... a      0.8   dB
Ignitor  Open Circuit Voltage,  min  ...- 700  Vdc
Ignitor  Voltage  Drop  ............   175-375  Vdc
VSWR  ...........................    1. 3:1
Positionofshort?  0.011-0.031in/0.28-0. 79   mm

privsicAL
Dimensions  ..............   See Cfutline  Drawing
Weight,   approx   ..................    8   oz/227g
Mating Flanges ........  UG-135/U or  equivalent

ENVIR011MENTAL

Altitude   .....................   10,000   ft/3   kin
Vibration,   50  ± 2  Hz  ..............   15   G
Pressurization ...................  3o  |bf/inag
Operating Temperature  ....- 30  to +70  °C

TYPICAL    OPERATING    CONDITI0NSL

Frequency Range  ...............................................................    9. 3-9. 5   GHz
Peak Transmitter  power ............................................................        25  kw
Transmitter Pulse Width ......... .............            |   /JS
Pulse  Repetition Rate  ..............................................................    1000   pps
Recovery  Time ....................................................................      2.0   /is
Spike  Leakage .....................................................................   0.08   erg
Flat  Leakage ......................................................................        50   mw
Insertion  Loss   ....................................................................      0. 7  dB
Ignitor  current4 ...................................................................      150  /*Adc
lgnitor  Voltage  Drop  ...............................................................      235   Vdc

I .59 I ±.0'0
40.4 I ±0.25

D"ENSIONS: -j#-
3490    1/76 I'rinted  in  U.S.A.

Varian/beverly  division/salem    road/beverly/massachusetts    01915



cHmAOTERisTic   cuRVEs  1
Typical    performance    values

SPIKE     LEAKAGE    VARIATloN    WITH     FREQUENCY

VI}X-1135

11

9lso            9.34            9. 38            9.42             9.46            9.50
FBEOuENCY (GHz)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic curves  are based on performance  tests.   These
figures     may   change   without   notice   as   the    result  of
additional    performance   data    or    product   refinement.
Varian/Beverly   should   be   consulted   before   using   this
information  for  final  equipment  design.

2.   Values  apply  at 25° C  and sea level atmospheric pressure.

3.   Distance   of   the   effective   rf   short   circuit   behind  face
Of  input  flange.

REcovEnv   TiM[    vARiATioN    wi"    TEMPEHATUHE

III

\\\

\\.

\

-60               -20        0        20                 60                loo
TEMPERATURE rci

4.   To  calculate  the  value  of  ignitor  series  resistance   re-
quired,  use  the following formula:

Ri=
Ebb-Eid

where
Ri  =  Total ignitor-circuit series resistance

in megohms
Ebb  =  Ignitor open-circuit supply voltage in volts
Eid  =  Ignitor  voltage  drop  in volts

Ii  =  Ignitor  current in microamper.es

Example:  R£  =  ±  =  2.833 megohms
150

(To prevent oscillation,  at  least  0. 5  megohm of  the total
series  resistance  should be close  to the  ignitor  cap. )

®



TECHNICAL   DA"

DESORIPTloN

The  VDX-1136  is  a single  bandpass  DURATEMP
Passive  TR  Limiter   (TRL)   which  operates    in
the   frequency   range   of   9.3   to   9.5  giga.hertz.
This   X-band   receiver   protector   provides   low
leakage   power   and   fast   recovery  time  over  a
wide  range  of  incident  power.      The   VDX-1136
was  designed  especially  for  direct replacement

a

VDX11136
DURATEMP   ®

SINGLE    PASSIVE

TR    LIMITER

9.3-9.5    GHz

of  the  VDX-1134  used  in  JRC  models  148,   149,
153,  157,  158,  159,   and  170  marine  radars.    The
TRL   employs    special   high-temperature    pro-
cessing  techniques  which  greatly increase  shelf
and operating life.    It maintains  stable operation
over  a  wide  temperature  range.    Operating life
expectancy is  greater  than 2500 hours.

GENERAL   CHARACTERISTICS  i
ELECTRICAL2

Frequency Range  ...............   9. 3-9. 5   GHz
Peak power .......................        50  kw
Duty  Cycle .......................    0. 001
Recovery  Time ....................      3.0  Hs
Spike  Leakage,   max  ...............      0.1  erg
Flat  Leakage,  max  ................        50  mw
Insertion  Loss   ....................      0. 7  dB
VSWR  ....................,......     1. 1 : 1
Positionofshorf   0.058-0. 072  in/1.47-1.83  mm

PHYSICAL

Dimensions  ..............   See  Outline Drawing
Weight,   approx ...................    8  oz/227 g
Mating Flanges ........  UG-135/U or  equivalent

ENVIRONMENTAL
Altitude   ....................   70,000   ft/21  kin
Vibration,   50  ± 2  Hz  ..............   15   G
Pressurization ...................  3o  |bf/inag
Operating Temperature  ....- 55  to +9o  °C

TYPICAL   OPERATING    00NDITloNS]

Frequency  Range  ................................................................   9. 3-9. 5   GHz
I>eak  Transmitter  Power  .............................................................     40   kw
Transmitter  Pulse  Width  .............................................................        1   44s
Pulse  Repetition Rate  ......................................,........................   1000   pps
Recovery  Time ......................................................................         1   4ts
Breakdown  Power   ...................................................................   100   mw
Spike  Leakage ......................................................................   0. 03   erg
Flat  Leakage ........................................................................     40   mw
Insertion Loss

3491    1/76

OUTLINE    DRAWING

#M,N++ II.312
33.32MAXI

NPUT

I
RF

D"ENSIONS:-j#-

varian/beverly    division/salem    road/beverly/massachusetts    01915
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VDX-1136

CHARACTERISTIC   CURVES  1
Typical    pert ormanoe    values

spinE    L[MAGE   vmiATioN   wiTH    FREou[Ncy

`

sO            9. 34             9138             9.42             9.46             9. 50
FREQUENCY  (GHI)

RECOVEllY    TIME    VARIATloN    WITH    TEMPERATURE

-60               -20       0       20
TEMPEFIATURE   (®C)

Splk[    LEAKAGE    VARIATloN    WITH    PULSE    REP[TITloN    RATE

\®S.
*e6 aa

\
SS®a a

1111_

0             1000          2000         30cO         40 00          5 000
PULSE  nEPETiTioN  f`ATE  (pp.)

NOTES:

1.   General  characteristics,  operating conditions,  and char-
acteristic curves are based on performance  tests.   These
figures     may    change    without   notice    as  the  result  of
additional    performance   data    or    product   refinement.
Varian   Beverly   should   be   consulted   before   using  this
information  for  final  equipment  design.

60                    loo

2.   Values apply at 25°C  and sea level atmospheric pressure.

3.   Distance   of   the   effective   rf  short   circuit   behind   face
of   input   flange.

®



VDX-1137
DURATEMP

TECHNICAL   DATA

DESCRIPTloN

The  VDX-1137  is  a single  bandpass  DURATEMP
Passive   TR   Limiter    (TRL)   which  operates  in
the   frequency   range   of   9.3   to   9.5  gigahertz.
This   X-band   receiver   protector   provides   low
leakage   power   and   fast   recovery  time  over  a
wide  range  of  incident  power.      The   VDX-1137
was  designedespecially  to  replace  the VDX-1135

®

SINGLE     PASSIVE

TR     LIMITER

9.3-9.5    GHz

used in Marconi  Predictor  and  Radio  Locator  12
and  16  rna.rime  radars.    The  TRL  employs  spec-
cial    high-temperature    processing    techniques
which greatly increase  shelf  and  operating  life.
It  maintains  stable  operation  over  a  wide tem-
pel'ature   range.     Operating   life   expectancy   is
greater  than  2500  hours.

GENERAL   CHARACTERISTICS  i
ELECTR|CAL2

Frequency  Range  ...............    9. 3-9. 5   GHz
Peak  power .......................        25  kw
Duty  Cycle .......................    0. 001

Recovery  Time ....................       3.0   HS
Spike  Leakage .....................    0. 05   erg
Fla.t  Leakage,   max  ................        50   mw
Insertion  Loss 0.8   dB
VSWR   ...,........................  1. 3 : 1

Positionofshort3   0. 011-0.031 in/0.28-0. 79   mm

Dimensions  . . .
Weight,  approx
Mating  Flanges

Altitude

P H .Y S I C A I

.........   See  Outline  Drawing

..................   8  oz/227  g

......  UG-135/U  or  equivalent

ENVIRONMENTAL

70,000   ft/21   kin
Vibration,   50  ±  2  Hz  .............      15   G
Pressurization  ..................     30   |bf/in2g
Opera.ting  Temperature   ....- 55  to  +90  °C

TYPICAL    OPERATING    CONDITIONS  i

Frequency  Range  ................................................................   9. 3-9. 5   GHz
Peak  Transmitter  Power .............................................................        25   kw
Transmitter  pulse  width  .........................................,...,..............           1   Its
Rilse  Repetition  Rate  ..............,................................................   1000   pps
Recovery  Time .....................................................................           2   Hs
Breakdown  Power   ..................................................................      100   mw
Spike  Lea,kage ..............................................................,.......   0. 03   erg
Flat  Leakage .......................................................................        40   mw
Insertion  Loss   .....................................................................      0. 7   dB

OUTLINE    DRAWING

•M'N+ +I II.312
33.32MAX'

T

.
F3F

DIMENSIONS:-j#-
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VDX-1137

CHARACTERISTIC    CURVES]
Typical    performance    values

SPIKE     LEAKAGE     VARIATloN     WITH     FREQUENCY

9.30              9L34             9. 38              9.42
FREQUENCY (GHz)

9.46            9.50

nEcOvERy    TIME    vARIATioN    wiTH    T[MPERATUR[

-60              -20        0       20
TEMPEPATUBE (.C)

SPIKE     LEAKAGE    YARIATloN     WITH    PULSE     REPETITION     RATE

\o6.a
*€5. C\Oc`

`6Joc

0              1000           2000          3000          4000          5000
PULSE  BEPETITION  RATE  (pps)

NOTES:

1.   General  chara.cteristics,  operating conditions,  and char-
acteristic curves  are based on performance tests.   These
figures      may    change   without    notice    as  the  result  of
additional    performance    data    or    product   refinement.
Varian   Beverly   should   be   consulted   before   using  this
information  for  final  equipment  design.

60                   loo

2.   Values  a.pply  at 25°C  and  sea level atmospheric  pressure.

3.   Distance   Of   the   effective   rf  short   circuit   behind   face
of   input   flange.



TECHNICAL  DA"

DESCRIPTloN

The  VDX-1138  is  a single bandpass  DURATEMP
Passive   TR   Limiter   (TRL)   which  operates  in
the   frequency   range   of   9.3   to   9.5  gigahertz.
This   X-band   receiver   protector   provides   low
leakage   power   and   fast   recovery  time  over  a
wide  range  of  incident  power.      The   VDX-1138
was  designed  especially  for  operation  in Decca
RM914A,    RM916A,    and   RM1216A   marine  ra-

®

®

VDX-1138
DURATEMP

SINGLE    PASSIVE

TR    LIMITER

9.3-9.5    GHz

dars.      The  VDX-1138   is  a  direct  replacement
for    the    BS-958.     The    TRL    employs    special
high-temperature   processing   techniques   which
greatly   increase   shelf   and   operating   life.     It
maintains   stable   operation   over   a   wide   tem-
perature   range.     Operating   life   expectancy   is
greater  than  2500  hours.

GENERAL   CHARACTERISTICS  1
ELECTRICAL

Frequency Range  ...............    9. 3-9. 5   GHz
Peak  power .......................        40  kw
Duty  Cycle .......................    0. 001
Recovery  Time   ...................      3.0   HS
Spike  Leakage.   max  ...............   0.05  erg
Flat Leakage,   max  ................        50   mw
Insertion  Loss   ....................      0. 8   dB
VSWR  ............................  1 . 4 : 1

PHYS!€AL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx   ...................  8  oz/227 g
Mating Flanges   .......  UG-135/U or  equivalent
Position of  Shorts

Gap Discharge  ...    0.22-0.26 in/5.6-6.6  mm
Window Dischal.ge     0.22-0.24 in/5.6-6.1 mm

ENVIRONMENTAL

Altitude  ....................   70,000  ft/21  kin            Pressurization .....   3o  lbf/in2g (2.1kgf/cm2g)
Vibration,   50±2  Hz  ..................    50   G                OperatingTemperature  .......- 55to+9o  °C

TYPICAL   OPERATING    CONDITloNSL

Frequency  Range  ................................................................   9. 3-9. 5   GHz
Peak Transmitter  power  ............................................................       40   kw
Transmitter  Pulse  Width  ............................................................      1. 0   44s
Pulse  Repetition Rate  ...............................................................   1000   pps
Recovery  Time .....................................................................      1. 5   44s
Breakdown  Power   ..................................................................     100   mw
Spike  Leakage    .....................................................................   0. 03  erg
Flat  Leakage   ......................................................................        40   mw
Insertion  Loss   .....................................................................     0. 7  dB

OUTLINE    DRAWING

3493     6/76
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VDX-1138

CHARACT[RISTlo   CURVES]
Typical   pert ormance   values

spinE   L[AXAGE   vMiATioli   wi"   "EQUEilcy

9. so           9.3.          9.se          9..2
FREOuEIICY (CHI)

9.46            9.50

REcov[nv   T"E   vARiATioH   wiTil   T[Mp[nATURE

_

-60              -20       a       20
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spm[    LEAKAGE    vMiATioN    wiTH    PULSE    REPETiTioN    RATE
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CO                    loo

0             1000          2000         3000         4000          5000
PULSE  PEPETITION  RATE  (pp.)

NOTES:

1.   General characteristics.  operating conditions,  and  char-             2.   Values  apply at 25°C and sea level  atmospheric pressure.
acteristic  curves are based on performance tests.   These
figures    may   change   without   notice    as    the   resultof
additional    performance   data   or    product   refinement.
The Varian  Beveriy  Division  should  be  consulted before
using this  information  for final  equipment design.

3.   Distance of  the effective r-f short circuit  behind the face
of  the  input  flange.

®



TECHNICAL   DATA

DESCRIPTloN

The  VDX-1142  is  a single  bandpass  DURATEMP
Passive   TR   Limiter   (TRL)   which  operates  in
the   frequency   range   of   9.3   to   9.5  gigahertz.
This   X-band   receiver   protector   provides   low
leakage   power   and   fast   recovery  time  over  a
wide  range  of  incident  power.     The   VDX-1142
was  designed  especially  for  operation  in Decca
RM914A,    RM916A,    and   RM1216A   marine  ra-

a

YDX-1142
DURAT[MP   ®

SINGLE    PASSIVE

TR     LIMITER

9.3-9.5    GHz

dars.     The  VDX-1142   is  a  direct  replacement
for    the    BS-256.     The    TRL    employs    special
high-temperature   processing   techniques   which
greatly   increase   shelf   and   operating   life.     It
maintains   stable   operation   over   a   wide   tem-
perature   range.    Operating   life   expectancy   is
greater  than  2500  hours.

GENERAL   0HARACTERISTICS]

EL[CTR|€ALa
Frequency Range  ...............   9. 3-9. 5   GHz
Peak  power .......................      100  kw
Duty  Cycle .......................    0. 001
Recovery  Time ....................      3. 0  wS
Spike  Leakage,  max  ...............   0.05  erg
Flat Leakage,  max  ................        60  mw
Insertion Loss   ....................      0.8   dB
VSWR  ............................  1. 4 : 1

PHYSICAL

Dimensions  ..............   See  Cmtline  Drawing
Weight,   approx   ...................  8  oz/227 g
Mating Flanges   .......  UG-135/U or  equivalent
Position of Short Circuit

Gap Discharges ....  0. 22-0. 26  in/5. 6-6. 6  mm
Window Discharge    0.20-0.24  in/5.1-6.1 mm

ENVIRONMENTAL

Altitude   ....................   70,000  ft/21  kin            Pressurization  ...................   301bf/inag
Vibration,   50±2  Hz  .............   15   G                            Opel.a.tingTemperature   ....- 55  to+90  °C

TYploAL   OPERATING   CONDITI0NSL

Frequency  Range  ................................................................   9. 3-9. 5   GHz
Peak Transmitter  power  .............................,..............................       40  kw
Transmitter  pulse  width  ............................................................          1  4ts
Pulse  Repetition Rate  ...............................................................   1000   pps
Recovery  Time .....................................................................      1. 5   {As
Breakdown  Power   ..................................................................     100   mw
Spike  Leakage .............................................,........................   0. 03   erg
Flat  Leakage .......................................................................        45   mw
Insertion  Loss   .....................................................................      0. 7   dB

OUTLINE    DRAWING

3494    1/76
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VDX-1142

CHARACTERISTIC   CURVES[
Typical   performance   values

spinE    LEAKAGE    vARiATioN    wiTH    Fn[OuENcy

9.3.          9.se          9..2           9..6          9.5o
FREOuENCV (6rlt)

RECOVERY    TIME    VARIATloN    WITH    TEMPERATullE
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NOTES:

1.   General  characteristics,  operating conditions,  and char-
acteristic curves  are based on performance tests.   These
figures     may    change   without    notice    as  the  result  of
additional   performance   data    or    product   refinement.
Varian   Beverly   should   be   consulted   before   using  this
information  for  final  equipment  design.

2.   Values apply at 25°C  and sea level atmospheric pressure.

3.   Distance   of   the   effective   rf  short   circuit   behind   face
of   input   flange.

a
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T[cmicAL  DATA

DESCRIPTloN

The   VDX-1155    is   a   solid-state,     single-pole,
double-throw,  passive,  bandpass r-f switch used
as  a  receiver  protector.     It  operates  over  the
frequency  range  of  9.3   to  9.5  gigahertz.    This
X-band   receiver   protector   provides  low  leak-

®

a

VDX.1155

RF    SWITCH

9.3.9.5    GHz

75kw

age  power  and  fast  recovery  time  over  a  wide
range   of   incident   power.    The   VDX-1155   was
designed  especially  for operation in boat radars
and  is  intended  to replace  the  E3902.     Operating
life    expectancy    is    greater    than   2000  hours.

GENERAL    CHARACTER|ST|oSL
ELECTRICAL

Frequency Range  ...............   9. 3-9. 5   GHz
Peak  power,   max  ................          75  kw
Duty  Cycle,   max   .................    0. 001
Recovery  Time,   max  .............             2  HS
Spike  Leakage,   max  ..............      0.05  erg
Flat Leakage,   max   ...............           50  mw
Insertion Loss,  max  ..............      0. 85  dB
vsvun  ...........................     1. 4:1

PHYSICAL

Dimensions  ..............  See  Outline  Drawing
Weight,   approximate   ............     6  oz/170  g
Mating Flanges   .......  UG-135/U or  equivalent

ENVIRONMENTAL

Altitude   ........................          50, 000   ft
Vibration,   50  ± 2  Hz  ...................     15   G
Operating Temperature   ........- 10  to  +6o  ° C

TYPICAL    OPERATING    COND|T|oNS  1.2

Frequency  Range  ...............................................................      9.3-9. 5   GHz
Peak  Transmitter  Power  ...........................................................
Transmitter  Pulse  Width  ...........................................................
Pulse  Repetition  Rate     .............................................................
Recovery  Time    ...................................................................
Breakdown  Power   .................................................................
Spike  Leakage    ....................................................................
Flat  Leakage    .....................................................................
Inser`tion  Loss   ....................................................................

OUTLINE    DRAWING

varian/beverly    division/salem    road/beverly/massachusetts    01915

3695     6/77

50kw
1.0  „s

1000   pps
1.  5   HS

100  mw
0.03   erg

40mw
0. 75   dB

Printed in  U.S.A.



CHARACTERISTIC    CURVES  1
Typical   pert ormance    valiles

SP"E    LEAkA6[    VARIATION    Wl"    FREQUENCY

VDX-1155

9. 3 5                   9.40                  9. 4 5                  9. sO
FftEOuENCY (GHz)

splKE     LEAKAGE    VARIATloN    WiTri    PuLSE     REPETiTioN    RATE

I OcO          2000         3000          4000          5000
BEPETITION  BATE (pp.)

NOTES:

1.   Characteristic   values   a.re  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional   data   or    product   refinement.      Consult    the
Varian   Beverly   Division   before   using  this  information
for  final  equipment  design.

2.   Values  apply  at 25°C  and  sea  level  a.tmospheric  pl`essure.



TECHNICAL   DATA

VDX11157

RF     SWITCH

9.3-9.5     GHz

40kw

DES€RIPTloN

The   VDX-1157    is   a   solid-state,     single-pole,            age  power  and  fast  recovery  time  over  a  wide
double-throw,   bandpass   r-f   switch   used   as   a            range   of   incident   power.    The   VDX-1157   was
receiver   protector.     It  operates  over  the  Ire-            designed especially  for operation  in boat radars
quency   range   of   9.3   to   9.5   gigahertz.      This            and is  intended  to  replace  the  wF409L.    Operat-
X-band   receiver   protector   provides  low  lea.k-            ing  life  expectancy  is  greater   than  2000 hours.

GENERAL   CHARACTERISTICS]

ELECTR|CAL2

Frequency  Range  ...............    9. 3-9. 5   GHz
Peak Power
Duty  Cycle

40kw
0. 001

Recovery  Time   ..................         3.0  4ts
Spike  Leakage,   max   ..............      0. 05   erg
Flat  Leakage,   max   ...............           50  mw
Insertion  Loss   ...................         0.8   dB
Ignitor  Open  Circuit  Voltage,   min  ..      -700  Vdc
Ignitor  Voltage Drop  ............   175-375   Vdc
VSWR  ...........................     1. 4 : 1

®

PHYSICAL

Dimensions  ..............  See  Outline  Drawing
Weight,   approx   .................     8  oz/227  g
Mating Flanges   ......    UG-135/U or  equivalent
Position of Shorts

Gap Discharge  . . .   0.22-0.26  in/5. 6-6. 6   mm
Window Discharge    0.22-0.24  in/5. 6-6.1  mm

ENVIRONMENTAL

Altitude   ....................   70,000  ft/21   kin
Vibratio,n,   50  ± 2  Hz  ..................    50   G
Pressurization ...    30  lbf/in2g  (2.1  kgf/cm2g)
Operating Temperature   ........- 10  to  +6o  ° C

TYPICAL    OPERATING    COND|T|oNS  ['2

Frequency  Range  ...............................................................    9. 3-9. 5   GHz
Peak  Transmitter  power  ...........................................................         40   kw
Transmitter  pulse  width  ...........................................................      1. 0   4AS
Pulse  Repetition  Rate     .............................................................    1000   pps
Recovery  Time 1.5   HS

Breakdown  power   .................................................................       100   mw
Spike  Leakage .....................................................................    0. 03   erg
Flat  Leakage ......................................................................         40   mw
Insertion  Loss   ....................................................................       0. 7   dB
Ignitor  current  4...................................................................       150   /iAdc
Ignitor  Voltage  Dr'op  ................................................................      235   Vdc

OUTLINE    DRAWING

`.

THFiu  HOLES  (2)
3696     6/77

MATES   WITH
UG-135/U FLANGE

Printed in  U. S. A .
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CHARACTERISTIC   CURVES  I
Typical    performance    values

SPIKE     LEAKAGE     VARIATION     WITH     FREQUENCY

VDX-1157

30            9.34            9.38            9.42            9.46            9.50
Ff}EOUENCY   (GHz)

spinE    LEMAG[   vAnlATioll    wiTti   puLs[    REp[TiTi"   nAT[

lIIE

loco         2000         3000         .000         5000
PEPETITION  RATE (pp.)

RECOVERY    TIME     VARIATION     WITH     TEMPERATURE

-30             -10       0       10               30               50               70
TEMPERATURE  (®C)

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional    data   or    product   refinement.      Consult    the
Varian   Beverly   Division   before   using  this  information
for  final  equipment  design.

2.   Values  apply  at 25°C  and  sea level  atmospheric  pressure.

3.   Distance  of  the  effective  r-f  short circuit  behind  the face
of  the   input  flange.

4.   To    calculate    the    value    of   ignitor    series    resistance
required,   use  the following formula:

Example:     Ri   = 700-235
150

=   3.10  megohms

Ri=
Ebb-Bid

Ii
where

Ri = Total ignitor-circuit series  resistance
in megohms

Ebb = Ignitor  open-circuit supply voltage  in volts
Eid  = Ignitor  voltage  drop  in  volts

li = Ignitor  current in microamperes

(To prevent oscillation,   at  least  0. 5  megohm of  the  total
series   resistance   should   be   close   to   the   ignitor   cap.)

•®



varian
eastern tube division

DESCRIPTloN

The   6624   is  a  single  bandpass   TR  tube   which
operates    in   the    frequency    range    of   5.35   to
5.45   gigahertz.      This    C-band   duplexing   tube
was  designed  for  operation  in  AVQ-10  weather
radars.     It   should    be    used   for    replacement
purposes  only.     For  new  systems  and  for  im-
proved   system   performance,    the   BTR-547   is
recommended.      Operating    life    expectancy   is
greater   than   500 hours.

a

®

OUTLINE    DRAWING

inch_Im-

TECHNICAL   DATA

50.8    ±  0.13

2.520 ± .004
64.01  ±  0.'0

GENERAL   CHARACTER|ST|OSL
ELECTRICAL

Frequency Range  .............   5. 35-5. 45   GHz
Peak  power    ......................         85  kw
Duty  Cycle    ....................... 0. 001
Recovery  Time ....................         15  #s
Spike  Leakage,  max  ...............      0. 3  erg
Flat Leakage,  max  ................        50  mw
Insertion  Loss   ....................      0. 7  dB
Ignitor Open Circuit Voltage,  min  ...- 700  Vdc
Ignitor  Voltage  Drop    .........   175  to 375   Vdc

Dimensions....
Weight,  approx
Mating Flanges

6624

SINGLE    TR    TUBE

5.35-5.45    GHz

.250 ± .005
6.35 ±  0.I 3

OUTPUT
FLANGE

7.924 ± 0.13

I.440 ± .015
36.58 ± 0.38

PHYSICAL

..........     See outline  Drawing
•'''''..'''.' .... ' .....      6   Oz
.........   See  Outline  Drawings

ENVIRONMENTAL

Altitude   .....................   70,000   ft
Vibration,   50  ±  2  Hz  ..............   15   G
Pressurization ...................   30  lbf/irf g

VSWR    ..........................    1.4:1                        0peratingTemperature   ....- 40to+70  °C

TYploAL    OPERATING    COND|T|0NSL

Frequency  Range  .............   5.35-5.45   GHz
Peak Transmitter power  ...........        85  kw
Transmitter  pulse width  ...........      1. 0  Hs
Pulse  Repetition  Rate  ..............    1000  pps
Recovery  Time    ...................           8  HS

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic  curves are  based on  performance tests.   These
figures   may   be   changed  without  notice as  the  result  of
additional  performance data  or  product refinement.     The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use  the following formula:

Ri-E¥
3029   7/73

Spike  Leakage   ...................    0.18  erg
Flat  Leakage   ....................        40  mw
Insertion  Loss   ...................      0.6   dB
Ignitor  currents ..................      150  /IAdc
Ignitor  voltage  Drop    .............      225   Vdc

where

Ri = Total ignitor-circuit series  resistance
in megohms

Ebb =  Ignitor  open-circuit supply  voltage  in volts
Eid = Ignitor  voltage  drop  in volts

Ii = Ignitor current in microamperes

Erample:   Ri =   Z9# = 3.167 megohms

(To prevent oscillation,  at  least  0. 5  megohm of  the  total
series   I.esistance   should   be  close   to  the  ignitor  cap.)

Printed  in  U.S.A.
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FEPIEj

CHARACTERISTIC    CURVES  1

Typical   performance   values

SPIKE    LEAKAGE    VARIATloN    WITH    FREQUENCY

5.37                 5.39                5.41                 5.43                 5.45
FREQUENCY   (GHz)

R[cov[nv    TiME    vMiATioN   wiTH   T[MPEliATUR[

II\

\\\

\ \ \

11
IIIiiii=

-60                 -20        0         20
TEMPERATURE    (°C)

OUTLINE    DRAWINGS

2.528±.002

2.025±.001

.360 ± .010
9.I 5 ± 0.25

SEAT   FOR
COMBINATION  CONTACT
AND  PRESSUF`E  GASKET

' 20 ± .0 I 0
3.04 ± 0.25

SEAT   FOR
COMBINATloN  CONTAC
AND  PF`ESSURE  CASK

I.000 ± .00
25.4 ± 0. I 3

64.20±0.05

VIE:NI  A-A

.I 92 ± .002
4.88±0.05

.I '0±.002
2.79 ± 0.05

I '0 ± .005
2.8 ± 0.13

I.872± .005
47.55 ± 0.13

2.000±.005
5o.8 ± o.13

.5 I 3 ± .002
I 3.0 ± 0.05

. 87 2 ± .005EL
VIEW  a-a

OUTPUT    MOUNTING    SEAT

2.170 ± .010
55.11± o.25

inch==
mm

2.650±.005

60                      loo

..,5±..I
67.31 ± 0.13

.093±.002•..A-I.030±.00525.77 ± 0.06
8

' 1111.764±.001  A±oo2- rijiiiiiiiiiiiiiiiiii=rf
111

± 0.05 26. I 4 ± 0.I 3
I L! t

I I

#MAXRAD. TB I.264±.001
32.10 ± 0.03

I.325 ± .005
33.66 ± 0.13

. 5 I 5 ± .003

COMBINATION  CONTACT
AND  PRESSURE  GASKET

VIEW  a-a

26.14 ± 0.13

INPUT    MOUNTING    SEAT
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eastern tube division

DESCRIPTloN

The   6795   is  a  single  bandpass  TR  tube   which
operates   in   the   frequency   range   of   9.325   to
9.425   gigahertz.     This   X-band   receiver   pro-
tector   was  designed   specifically  for   operation
in   WP-103,    WP-103G,    and   APN-158   weather
radar  systems.   It  should  be  used  only  for re-
placement   purposes.      For    new   systems,    or
improved  system  performance,   the   BTR-545A
is recommended.     Operating  life  expectancy  is
greater  than  500  hours.

a

TECIINICAL   DATA

_JE±_
mm

OUTLINE    DRAWING

25.46 ± 0.19

I.200 ± .005
0.48 ± 0.'3

4.75

GENERAL   CHARACTERISTICS]
ELECTRICAL

Frequency Range  ............ 9. 325-9. 425  GHz
Peak power   ......................        20  kw
Duty  cycle   ......................    0. 001
Recovery  Time,  max  ..............        10  44S
Spike Leakage,  max  ...............   0.25  erg
Flat Leakage,  max  ................       40  mw
Insertion Loss   ....................      0. 7  dB
Open Circuit Ignitor Voltage,  min ...- 650  Vdc
lgnitor  Voltage Drop ..........   175  to 375   Vdc
VSWR    ..........................     1. 4:1

MAX

HLEH

SINGL[   "   TUBE

9.325-9.425   GHz

.250 ±.005                          .SOS ±.007
6.35 ± 0.13                             12.76± 0.19

.097 ± .005
2.46 ± 0

.I 85 ± .00
470 ± 0. I

I .0 I 6 ± .005
25.8'  ±  0.13

PHYSICAL

Dimensions  ..............  See Outline Drawing
Weight,  approx   .....................   1.25  oz
Mating Flanges   .....................    Special

EWIRONMENTAL

Altitude  .....................   70,000  ft
Vibration,   50 ± 2  Hz    ............     15   G
Pressurization    .................    301bf/inag
Operating Temperature  ....- 40 to +7o  °C

TYPICAL   OPERATING   00NDITloNS  1

Frequency  Range   ...........................................................   9. 325-9. 425   GHz
Peak  Transmitter  Power   ...........................................................       20  kw
Transmitter  Pulse Width  ...........................................................     1. 0  /As
Pulse Repetition Rate   ..............................................................   1000   pps
Recovery  Time  ....................................................................          4  /As
Spike  Leakage  .....................................................................
Flat  Leakage  ......................................................................
Insertion Loss    ....................................................................
Ignitor  Currents....................................................................
Ignitor  Voltage  Drop    ..............................................................

3030    7/73 Printed in U.S.A.

varian/eastern     tube     division/salem     road/beverly/massachusetts     01915



6795

CHARACTERISTIC   CURVES  I
Typical   performance   values

spm[   LEAKAGE   vARiATioii   wi"   FR[auENcy

1111

9.345            9.365            9.385             9.405
FREQUENCY   (GHz)

REcovEHv    TiME   vmiATioN   wiTH   TEMp[iiATunE

II\

\\\

\\

-20         0         20                     60                    loo
TEMPEPATuf`E  (°C)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic curves are ba.sed on performance tests.   These
figures   may  be   changed  without  notice as  the  result  of
additional performance data  or product refinement.    The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistaoce  re-
quired,  use the following formula:

Ri=
Ebb-Eid

where

Ri = Total ignitor-circuit series resistance
in megohms

Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts

Ii = Ignitor current in microamperes

Example:  Ri = # = # = 2. 833 megohms

(To prevent oscillation,  at  least  0. 5 megohm of  the total
series   resistance   should   be  close   to  the  ignitor  cap.)

®
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DESCRIPTloN

The  6795A  is  a  single  bandpass   TR  tube which
operates in the frequency range Of 9. 0 to 9. 4 gi-
gahertz.     This   broadband   version   of  the  6795
X-band  receiver  protector  was  designed speci-
fically for  operation  in  WP-103,  WP-103G,  and
APN-158  weather  radar  systems.    It  should  be
used  only  for  replacement  purposes.    For  new
systems,  or  improved system performance,  the
BTR-545B  is  recommended.    Operating life ex-
pectancy is greater  than 500 hours.

®

a

OUTLINE    DRAWING

I.003  ± .007
25.46  ±  0.19

I.200  ± .005

6795A

SINGLE    TR    TUBE

9.0.9.4    GHz

.250 ±.005                            .SOS  ±.007
6.35  ±  0.13                                12.76±  0.19

.097 ± .005
2.46 ± 0

.I 85 ± .00
30.48  ±  0.13              4.70± 0.I

GENERAL    CHARACTERISTICS  I
ELECTRICAL

Frequency  Range  ...............    9. 0-9. 4   GHz
Peak Power
Duty  Cycle

20kw
0. 001

Recovery  Time,  max  .............           10  4ts
Spike  Leakage,  max  ..............      0. 25  erg
Flat  Leakage,  max  ...............          40  mw
Insertion  Loss   ...................         0. 7  dB
Open Circuit Ignitor  Voltage,  min  ..      -650  Vdc
Ignitor  Voltage  Drop  ..........    175  to  375   Vdc
VSWR  ...........................     1 . 4 : 1

I .016  ±  .005
25.81  ±  0.13

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx   .....................   1.25   oz
Mating  Flanges Special

ENVIRONMENTAL

Altitude   .....................    70,000   ft
Vibration,   50  ± 2  Hz  .............      15   G
Pressurization  ..................      3o   |bf/in2g
Operating Temperature  ....- 4o  to +7o   °c

TYPICAL    OPERATING    CONDITloNS]

Frequency  Range     ..............................................................    9. 0-9. 4   GHz
Peak  Transmitter  power  ...........................................................        20  kw
Transmitter  pulse  width  ...........................................................      1. 0  //s
Pulse  Repetition  Rate  ..............................................................    1000   pps
Recover`y  Time    ...................................................................
Spike  Leakage    ....................................................................
Flat  Leakage    .....................................................................
Insertion  Loss   ....................................................................
Ignitor  current2 ...................................................................
Ignitor  voltage  Drop  ...............................................................      225

3o%    (J/73 Printed  in  U.S.A.

varian/eastern     tube     division/salem     road/beverly/massachusetts     01915



6795A

CHARACTERISTIC   CURVES  i

Typical   performance   values

SpiK[    LEAKAGE    vARiATION    wiTri    FREouENCv

9.I                           9.2                          9.3

FBEQUENCY   (6Hz)

RECOVERY    TIME    VARIATloN    WITH    TEMPERATUIIE

I\\

\\

\\

-20         0         20                    60                    loo
TEMPERATURE  (°C)

NOTES:

1.   General characteristics,  operating conditions,  and  char-
acteristic  curves are  based on performance tests.   These
figures   may   be   changed  without  notice as  the  result  of
additional  performance  data  or  product refinement.     The
Varian   Eastern   Tube   Division  should  be  consulted  be-
fore   using  this   information  for  final  equipment  design.

2.   To  calculate  the  value   of  ignitor  series  resistance  re-
quired,  use  the following formula:

Ri=
Ebb-Eid

where

Ri =  Total ignitor-circuit series resistance
in megohms

Ebb =  Ignitor  open-circuit  supply voltage  in volts
Hid =  Ignitor  voltage drop  in volts

Ii = Ignitor current in microamperes

Example:   Ri = # = f£ = 2. 833 megohms

(To prevent oscillation,  at  least  0. 5  megohm of  the  total
series   resistance   should   be  close   to  the  ignitor  cap.)

u
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beverly

DESCRIPTION

The  VFS-9501  is  a  passive  solid-state   limiter
consisting   of   a   ferrite    limiter,    for   handling
high  power,   and  a   diode  limiter,   for  reducing
spike-  and   flat-leakage   power  to   levels  which
assure reliable receiver protection.    This  inte-
gral  unit is  a complete  solid-state  replacement
for many S-band gas-type  TR tubes .

It   provides   exceptionally   fast   recovery   time
over  awide  range  of  incident  power.    Life  ex-
pectancy is  greater than 10, 000 hours .

Units  can  be  supplied  for  operation  over  other
200-megahertz  bandwidths  within  the  frequency
range  of 2 . 7  to  3 . 5 gigahertz .

h                GENERAL   CHARACTERISTICS

ELECTRICAL

Frequency Range   ..........
Peak Power,  max   .........
Duty,  max

2.9-3.1   GHz
.         15  kw

Recovery Time,  max
Insertion Loss,  max
Spike  Leakage,  max
Flat  Leakage,  max   .

0.002
1.0   „s
1.0   dB

0.30   erg
100  mw

VSWR,   max  ......................    1.3:1

PHYSICAL

See  Outline Drawing
•....      81b/3.63kg

Dimensions.....
Weight,  approx    .
Mounting Position
Comections

RF  Input    .....   Mates with  CPR-284F  Flange
RF Output

Altitude,  max

n
ENVIRONMENTAL

Vibration,   50  ±  2  Hz   . .
Pressurization.......
Operating Temperature

3275    8/74

OSM Jack

70,000   ft
...15   G

301bf/in29
0  to  60   C'c

TECHNICAL   DATA

OUTLINE    DRAWING

I/4 -20  UNC -28  THREAD

VFS.9501

SOLIIl.STATE

FERRITE/DIODE    LIMITER

2.9.3.1    GHz

SST  INSERTS   (10}
lNPUT   FLANGE   MATES   WITH
CPR-284F  FLANGE

OuTPuT  CONNECTOR
(OTHEfi  CONNECTOR
TYPES  OPTIONAL)

TYploAL   OPERATING   CONDITloNS
Frequency  Range   ..............
Peak Transmitter  Power   .......
Transmitter Pulse Width   .......
Pulse  Repetition Rate   ..........
Recovery Time
Spike  Leakage
Flat  Leakage
Insertion Loss

2.9-3.1   GHz
..       10  kw

1.0   4,S

1000   pps
0.5   4ts

0.10   erg
50mw

0.8   dB

General  characteristics  and  operating  values  are  based  on
performance tests.   These figures may change without notice
as  a result  of  additional  data or  product  refinement.   Con-
sult    Varian    Beverly,    Beverly,    Massachusetts    before
using this  information for final equipment design.

I'rinted in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915





TECHNICAL   DATA

VEX-9503

SOLID-STATE

FERRITE/DIODE    LIMITER

9.3-9.6    GIIz

DESORIPTloN

The  VFX-9503  is  a  passive  solid-state  limiter
consisting of a  ferrite limiter,  for handling high
power,  and  a diode  limiter,  for reducing  spike-
and   flat-leakage  power  to   levels  which  assure
reliable  receiver  protection.    This  integral  unit
is  a  complete  solid-state  replacement  for many
X-band gas-type  TR tubes .

It provides  exceptionally fast recovery time over
a wide  range  of incident power.    Life  expectancy
is  greater than  10, 000  hours .

Units  can  be  supplied  for  operation  over  other
300-megahertz  bandwidths  within  the  frequency
range  of  8 . 5 to  10 . 0  gigahertz .

a                GENERAL   CHARACTERISTICS

ELECTRICAL

Frequency Range   ..........
Peak Power,  max    .........
Duty,  max

9.3-9.6   GHz
.         50  kw

0 . 001

'         0.2HS

.        1.0   dB

.     0.10   erg

.         50  mw

Recovery  Time,  max
Insertion Loss,  max
Spike  Leakage,  max
Flat Leakage,  max   .
VSWR,   max  ......................    1.4:1

PHYSICAL

Dimensions   .............    See  Outline  Drawing
Weight,   approx     .................   14  oz/396  g
RF  Input  and Output  ................  Mate with

UG-40A/U Flanges
Mounting Position

Altitude,  max

®

ENVIRONMENTAL

70,000   ft
Vibration,   50  ±  2  Hz    ...................   15   G
Pressurization    ..................   30   1bf/in2g
Operating  Temperature  .........- 55 to +71  °C

3276     8/74

OUTLINE    DRAWING

41.28±0.38

I

11

I

II

2.750
69.85

I

I
I

LEE.
Ill2.250

57.'5    MA
X

TYPICAL    OPERATING    CONDITloNS

Frequency Range   ..............
Peak Transmitter I'ower   .......
Transmitter Pulse Width   .......
Pulse  Repetition Rate   ..........
Recovery  Time    .
Breakdown Power
Spike  Leakage
Flat Leakage
Insertion Loss

9.3-9.6   GHz
..       10  kw

I.0  „s
1000   pps
0.14,S

50mw
0.02  erg

30mw
0.90   dB

General  characteristics  and  operating  values  are  based  on
performance tests .   These figures may change without notice
as  a result  of  additional  data or  product  reflnem®nt.   Con-
sult    Varian    Beverly,    Beverly,    Massachusetts    before
using this  information for final equipment design.

Printed in U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915





TECHNICAL  DA"

DESCRIPTION

The VFX-9506  is  a passive limiter consisting of
an all-solid-state ferrite/diode lim iter and a pre-
TR  fault  protector.   'I'his  integral  unit is  a re-
placement  for 2000-hour  gas-type  TR  limiters.

It   provides   exceptionally   fast  recovery   time
over  awide  range  of  incident  power.   Life  ex-
pectancy is  greater than 10, 000 hours .

Units  can  be  supplied  for  operation  over  other
300-megahertz  bandwidths  within  the  frequency
range  of 8 . 5 to  10 .0  gigahertz .

9.3-9.6   GHz
.       150  kw
.   0.001

•        0.2„s
.        1.0   dB
'     0.10  erg
.         50  mw

®

®

GENERAL   CHARACTERISTICS

ELECTRICAL

Frequency Range   ..........
Peak Power,  max   .........
Duty'   max   ................
Recovery  Time,  max   ......
Insertion Loss,  max   .......
Spike  Leakage,  max   .......
Flat  Leakage,  max   ........
VSWR,  max

Dimensions
PHYSICAL

......   See  Outline Drawing
Weight,   approx    .................   18  oz/509  g
Mounting position   ....................       Any
RF Input and output    ..............    Mate with

UG-40A/U Flanges

ENVIRONMENTAL

Altitude,  max
Vibration,  50 ± 2 Hz
I>ressurization....

70,000  ft
...15   G

30  ibf/irf,8
Operating  Temperature    ........- 55 to +71  °C

3277     8/74

OUTLINE    DRAWING

41.28±0.38

VFX-9506
SOLID-STATE

FERRITE/DAl#   LIMITER

PRE.TR    PROTECTOR

9.3-9.6    GHz

TYploAL   OPERATING   00NDITloNS

Frequency Range   ..............
Peak Transmitter Power   .......
Transmitter Pulse Width  .......
Pulse  Repetition Rate   . . a .......
Recovery Time    .
Breakdown Power
Spike  Leakage
Flat Leakage
Insertion Loss

9.3-9.6   GHz
..       10  kw

1.0   4,S

1000   pps
0.1  „s
50mw

0.02  erg
30mw

0.90   dB

General  characteristics  and  operating  values  are  based  on
performance tests .   'I'hese figures may change without notice
ae  a r®eult of  addltlcml  dataL or product  refinrmcat.   Con-
sult    Varian    Beverly,    Beverly,    Massachusetts    before
using  this  information for final equipment design.

Printed in U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915
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VEX-9513

SOLID    STATE

FEmiTE/DioDE   L"iTER

9.305.9.405    GHz

A

a

DESCRIPTloN

The  VFX-9513  is  a  passive  solid-state  limiter
consisting Of a ferrite limiter    for handling high
power,   and a di6de limiter    for  reducing spike-
and  flat-leakage  power  to  levels   which  assure
reliable   receiver   protection.     It  was  designed
for   use   in   the   AVQ21A   weather  radar.     This
integral  unit  is  a  complete solid-state replace-
ment for many X-band gas-type TR tubes.

It provides  exceptionally fast recovery  time over
a wide range of incident power.    Life expectancy
is greater  than 10, 000  hours.

Units  can  be  supplied  for  operation  over  other
100-megahertz  bandwidths  within  the  frequency
range Of 8. 5  to  10. 0  gigahertz.   Special units  can
be  furnished  to  operate over any 300  megahertz
bandwidth  between  8. 5  and 10  gigahertz  butwith
slightly higher  insertion loss  and VSWR.

GENERAL   CHARACTERISTICS  1

ELE€TRI€AL

Frequency  Range  ...........   9. 305-9.405   GHz
Peak  power,   max  ................          10  kw
Duty,   max    ......................    0.001
Recovery  Time,   max  .............        1. 0  HS
Insertion  Loss,  max    .............        1.0  dB
Spike  Leakage,   max     .............      0.10  erg
Flat Leakage,   max     ..............          50   mw
VSWR,   max   .....................     1.3:1

PHYsl€AL

Dimensions  ..............   See Outline Drawing
Weight,   approx   ..................  14  oz/396  g
RF  Input  and  Output   ...............   Mate with

UG-40A/U  Flanges
Mounting  Position  ......................    Any

EIWIRONM[NTAL

Altitude,   max    ....................     70,000  ft
Vibration,   50  ±  2  Hz     .................       15   G
Pressurization  ...................   30   1bf/in2g
Operating  Temperature  .........- 55  to +71  °C

3388     6/75

OUTLINE    DRAWING

I

11 I

I i
I

69.85

.u
L¥lun

I11

I

11

LfalAXJ

TYPICAL   OPERATING   CONDITloNS]

Frequency Range  ...........    9. 305-9. 405   GHz
Peak Transmitter power  ...........        10  kw
Transmitter  pulse width ...........      1. 0  HS
Pulse Repetition Rate  ..............   1000   pps
Recovery  Time ....................      0. 5  #s
Breakdown  power   .................      100   mw
Spike  Leakage .....................   0. 03  erg
Flat  Leakage ......................        25   mw
Insertion Loss 0.8   dB
VSWR  ...........................  1.15:1

NOTE:

1.   General  characteristics  and opera.ting values  are  basedon
performance   tests.      These  figures  may  change  without
notice  as   a  result  of  additional  data  or  product  refine-
ment.     Consult  Varian/Beverly  before  using  this  infor-
nation  for  final  equipment  design.

Printed in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915
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I NTRODUCTION

This  catalog  lists  data  on  microwave  filters  available  from  the  Varian
Microwave  Components  Operation  of  the  Palo  Alto  Tube  Division.  It
has   been  updated   to  include  the  many  new  filters  developed  during
the past several years.

With   the   microwave  area  of  the  spectrum  becoming  more  and  more
congested   the   requirement  for  more  sophisticated  filters,  as  retrofits
and for original equipment, has increased substantially. System  designers
are becoming increasingly aware of the need to suppress radio frequency
interference   (rfi)   resulting  from   the   spurious  output  of  high-power
microwave  transmitters.  Filtering  at  the  output  of the  power amplifier
is an obvious and generally effective way to eliminate these rfi problems.

The   filters  listed  in  this  catalog  have  proven  their  performance  and
reliability   in   many   systems   now   in   the   field.   Increased   activity   in
satellite   communications  has  led   to   development  of  a  broad  line  of
both   reflective  and  absorptive  filters  specifically  for  this  application.
In   addition,   smaller  and   lighter  filters  using  new  methods  and  tech-
niques have been developed for many tactical radar systems.

The  Microwave  Components  Operation  is an integral part of the Varian
Palo   Alto   Tube   Division,   assuring   complete   compatibility   between
filters and the power amplifiers.

In  addition  to  the  filters  in  this  catalog,  the  Microwave  Components
Operation  can  design  and  fabricate  filters  to  particular  specifications.
We welcome requests for microwave filters to meet special requirements.

varian    paio altotube division
611     hansen    way    .    palo    alto,   california   94303
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EXPLANATION  of  FILTER
Microwave  Component

F   -  Filter

MODEL  NUMBERS
Operation

430   -  WR430 Waveguide
Product  Code

F    -   F„ter
L   -   Load
S    -   Switch
W   -   W.ir`dow
C    -    Coupler
A    -    Attenuator
G    -    Flange

Example:        F430CA1

EIA  Waveguide  Designation  Code
62   -   WR62         284   -   WR284
90   -   WF`90        430   -   WR430

112   -WR112      650   -WR650
\37   -  WF`\37      770  -  WF`770
187   -   WR187    2100   -   WR2100

Coax  Line  Sizes  (Per  EIA  Standards)
C1   -I-5/8"and  7/8"
C3   -   3-I/8„
C6   -   6-1/8"

LTL
C    -Waffle-Iron.  Family  designation

describing  physical  characteristics
of  prodilct.
Family  Code

A    -Straightleakywall
8    -    Spiral  leaky  wall
C     -    Waffle-iron
D    -Tunedcavity
E    -Openperiodic
F    -Stubtuned
G    -Taperedwaveguide
H    -    Combination
J     -Steppedcentercond.
K    -Harmonicpad
L    -Coaxial  LoopAbsorber

A   -   1oo°/o  of  full  standard  rated  power  level
establisr`ed  at  time  of  initial  development.
Rated  Power  Level  Code

A    -100°/ostandard  rated  power
a    -    25°/o standard  rated  power
C    -5o°/ostandard  rated  power
D    -    75°/o standard  rated  power
E    -125°/ostandard  rated  power
F    -150°/ostandard  rated  power

1    -Aspecific  member
of the  "430CA"
family  of  filters.
Numbers  are assigned
consecutively  starting
with   1.



BANDPASS   FILTERS

High-power   bandpass  filters  utilize  the  tuned  cavity  design   and   suppress  energy   on

I
4

either  side  of  the  passband.  Since  we  are  concerned  only  with  the  TEiomode  inthe          \|
region  of the  passband,  this type of filter cannot be  used  for  harmonic rejection.

The  number  of cavities that  are  used  in  a  filter  is  generally  determined  by  the  steepness
of the slope close to the  passband  -the  more cavities,  the  higher the  insertion  loss and the

STOPBAND  ATTENUATI0N

PASSBAND  CHARACTEF}ISTICS

MODEL          FF]EQUENCY
NUMBER              RANGE

(GHz)

AVG.          PEAK
POWEF3      POWER

(kw)              (MW)

LOWEF]  STOPBAND              UPPEF]  STOPBAND

MAX          MAX
I.L.            VSWFi        FREQUENCY    ATTEN.      FREQUENCY     ATTEN.
(dB)                                               (MHz)                     (dB)                      (MHz)                     (dB)

F650DA2            1.36  -I.45              20                  10                  0.40              1.15         dc-1340
1340 -1347
1347 -1350

50            1485 -1600
45             1475  ~  1600
30            1465 -1600

1460 -1600

F650DA5            1.25-1.35                4.5                3

F430DA1            2.20-2.30             20                                       0.50             I.25        2125  -2155

F284DA1            2.70-2.90              10                    2                 0.20             1.30        dc-2590                   50            3040  -3840             25
2590 -2640             25            3150 -3700             50

F284DA2           2.70-2.90              10                    5                 0.25             i.15        dc-2590
2590 -2640

F137DA4         6.385  -6.405                 8                  .020             0.50              1.15         dc -6145
6145  -6195

F112DA2           7.95-8.05                 1.5             -                   0.25              I.25        dc-7307
7307  -7700

50            3040 -3840             25
25            3150  -3700             50

50            6595  -6645             30
30            6645  -8500             50

80            8210  -10000          30
30

F112DA5           7.25  -7.50                0.05          -                  0.35             1.20        dc-6850                   70            7650-9000             30
6850-7100            30            7900-8800            70

F112DA6           7.22-7.27                0.001        - 0.80             1.20        dc-7175                   40            7315  -10000          40
7188                                 30             7304                                 30

F112DA7            7.90-8.40              12                                        0.50             I.25        dc-7750                    80            8600~10000           80

u

1.    Dry air.  Most  filters can  be  used  within  pressurized  waveguide systems..  See  individual  data  sheets or  inquire as to  particulars.
2.    Convection  and  radiation  cooling  uses  no  blowers.



ZiE
larger the phase deviation from linearity.  More cavities also  increase the  length  of the  filter.

This  type  of  filter  is  reactive  and  thus  reflects all  of the stopband energy  back toward
its  source,   By   using   branching  techniques,   it  is  possible  to  absorb  the  reflected  energy,
but  this  increases  the  size  and  cost  of  the  unit.   For high  peak-power requirements,  these
devices can  be  designed to  be  hermetically  sealed  for  localized  pressurization.

MINI
OPER.
PRESS.

(lbf/in2g)

APPFiox.
COOLING         LENGTH

(ft  -  in)

APPROX.
WEIGHT

(lb)

FLANGES

MAT'L               INPUT            OUTPUT

10-0             125                      AL                CPR-650F               CPR-650F

4-0             20                  AL UG-418              uG-418

uG-437             uG-437

30                         C&R                      3-2               20              Cu  Alloy                  UG-54                uG-53

30                          C&R

LIQ

0C&R

5-2               45              CuAlloy

0-6                 5              CuAlloy

0-6                0.4               AL

UG-54                 UG-53

uG-343             uG-343

uG-137              uG-138

0-8                0.5                AL uG-138              UG-138

LIQ                          1-3                   4                CuAlloy            CPR-112F                CPR-112F

®
.----------_--l=--------_--:::-----:,---.:,:----====:-:i=T
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HIGH   PASS   FILTERS

Suppression  of  energy  in  the  band  immediately  below  the  passband  is  readily accom-

plished  by  using  a  tapered  waveguide  design  or  a  tuned  resonator design.  All  frequencies
from  dc  to  those  just  below  the  passband  are  attenuated.  The  tapered  waveguide  filter
consists  simply  of  a  reduced  width  waveguide  between  two  matching  transformers.  The

PASSBAND  CHARACTERISTICS

MODEL                    FREQUENCY
NUMBER                         RANGE

(GHz)

A:N G .
POWER

(kw)

PEAK
POWER

(MW)

MAX                 MAX
I.L.                     VSWFi
(dB)

STOPBAND  ATTENUATION

FREQUENCY
(GHz) (dB)

dc -2.82
2.82 -2.84
2.84 -2.85

F284GA3                  2.70 -2.90 66 0.15                     1.20 dc -2.45
2.45 -2.55
2.55 -2.60

dc-4.22                        60
4.22 -4.27                   40

F137GA2                   5.90-6.50 2 0.25                     I.15 dc-5.65                         60
5.65-5.73                    40

F137GA3                   5.90-6.50 0.25                     I.15 dc-5.65                        60
5.65  -5.73                     40

F137GA4                  6.37-6.43

F137DA1                    7.90-8.40

8                          0.02

20

0.20                      1.15

0.30                     1.15

dc -5.90
5.90 -6.10

dc -7.50
7.50 -7.60
7 .60 - 7 .J 0

F112DA8                   7.90-8.40 0.25                    1.20 dc -7.50
7.50 -7.60
7 .60 - 7 .J 0

F112DA9                    8.31  -8.41 0.25                    1.25 7 .5J - 7 .I)J

1.    Dry  air.  Most  filters can  be  used  within  pressurized  waveguide  systems.  See  individual  data  sheets or  inquire  as to  particulars.
2.    Convection  and  radiation cooling uses no blowers.



n matching networks are critical  and are the  key to a good design.
This  is  a  reactive  device  and,  consequently,  has  a  high  stopband  VSWR.  Cavity filters

(bandpass  design)  can  also  be  used  as  high-pass  filters.  The  lower  passband  skirt  slope  is
adjustable  within  limits.

MINI
OPER.
PRESS.        COOLING

(lbf/in2g)

APPROX.
LENGTH
(ft  -  in)

APPROX.
WEIGHT

(Ib)

FLANGES

MAT'L               INPUT            OUTPUT

5  -0               25                      AL               CPR-284F               CPR-284F

30                       C&R 4-7               8                  AL uG-585             uG-585

30                      C&R

0C&R

uG-585              uG-585

Optional             Optional

15                       LIQ                          3-4                40               Cu  Alloy                   Optional            Optional

A

15                        LIQ                          2-6                 12                Cu  Alloy                    Optional            Optional

C&R

10                         LIQ

uG-343             UG-343

uG-343              UG-344

10                         LIQ

LIQ 0-10                   4               Cu  Alloy           CPR-112F               CPR-112F

7

Model  No. 284GA2



LOW  PASS  CW  HARMONIC  FILTERS

The   reflective  harmonic  filters  utilize  the  waffle-iron  design.   This  type  of  filter  is  a
low-pass,  wide  stopband,  reactive  device,  which  obtains  a stopband  by  reflecting the har-
monic frequencies. The alternating  low and  high  impedance corrugations,  plus  the  reduced
height quarter-wave transformers,  attenuate the unwanted  modes.

PASSBAND  CHARACTEF}lsTICS

8

STOPBAND  ATTENUATION

1.    Dry  air.  Most  filters can  be used within  pressurized waveguide systems. See  individual  data sheets or  inquire as to  particulars.
2.    Convection  and  radiation cooling uses  no blowers.
3.    Forcedair.



For  second  harmonic  filtering  only,  the  stub-tuned  design  (explained  in  the bandstop
section)  can  be  used.

The  absorptive   harmonic  filters  all   use  the   leaky   wall   approach   as  explained  in  the
low-pass  megawatt  pulsed  harmonic filter section.

MINI
OPER.
PRESS.         COOLING

(lbf/in2g)

APPROX.
LENGTH
(ft  -  in)

APPROX.
WEIGHT

(lb)

FLANGES

MAT'L               INPUT            OUTPUT

0                    C&R2                    3-2               23                      AL                CPR-430F               CPR-430F
0                    C&R                       i  -11                18                       AL                CPF`-430F               CPR-430F
0                   C&R                      2-6               20                     AL                      uG-437             uG-437
0C&R 3  -2               23                     AL                       uG-435             UG-435
0                        C&Fl AL                        uG-435              UG-435

AL                 CPR-284F                CPR-284F

AL                       UG-406             uG-407
AL                       uG-406             UG-406

0LIQ AL                        uG-149             uG-149
0                     LIQ                          1  -       I/4               8               Cu  Alloy                   uG-149              uG-149

AL                        uG-149              UG-149
0                    C&R                       0 -81/2               2                      AL                        uG-440              UG-441
0C&R

uG-344             uG-343

UG-137               UG-138
0                     LIQ                         0-7                   5               CuAlloy           CPR-112F                CPR-112F

0                     LIQ                         0-8                   3               CuAIloy                    UG-51                 UG-51

0                     LIQ                         0-6                  2               Cu  Alloy           CPR-90F                  CPR-90F

0                     C&F`                       0-4                   0.5           Cu  Alloy           OSM-204                  uG-419
0                     C&F`                        0-5                0.75           CuAlloy

C&R                     5-5               80                     AL

A|R3                       1-6                55               CuAlloy

uG-435              UG-435

uG-149              UG-149
20                   LIQ                       3  -0              40                     AL                      uG-441             uG-441

15                      LIQ                          1-3                 35                CuAlloy           CPR-137F                CPR-137F
10                      LIQ                          0  -10                20               Cu  Alloy           CPR-137G                CPF`-137G
15                     LIQ                          i  -6                35               Cu  Alloy           CPR-137F                CPR-137F

30                   C&R                      i  -3                 6                     AL                       uG-441             UG-441
10                    C&R                      I  -6               25              Cu  Alloy                  uG-343             uG-343
15                    C&R                       1  -6                35               Cu  Alloy                   uG-343             uG-343

10                     LIQ                          I  -7                30               Cu  Alloy           CPR-112F               CPR-112F

10                     LIQ                          0-10                   5                       AL                 CPR-112F                CPR-112F
10                     LIQ                          I  -8                30               Cu  Alloy           CPR-112F                CPR-112F

0
Model  No.  F137AA7

-¢,±H ,: -ffiiT--=:

Model  No.  Fl 12FA2

Model  No.  F187CA2



LOW  PASS   MEGAWATT  PULSED  HARMONIC  FILTERS

Almost   all   low-pass   megawatt  pulsed   harmonic  filters   use  the   leaky  wall  design  to
obtain   the   harmonic  absorption.   The   leaky   wall   filter  consists  of  a  primary  waveguide
to   which   numerous   secondary   waveguides  are  attached.   Each  of  the  secondary  wave-

guides   is   connected   to   the   walls   of   the   primary   waveguide   by   means   of   a  coupling

PASSBAND  CHARACTERISTICS

MODEL             FREQUENCY    AVG   PEAK      MAX
NUMBER                  RANGE            PWR     PWR           I.L.

(GHz)                (kw)     (MW)         (dB)

10

STOPBAND  ATTENUATION

MAX               2nd             3rd              4th
VSWR            HARM       HARM       HAFIM

(dB)                (dB)                (db)

5th  HARMONIC  OR
SPECIAL  STOPBAND

FREQ  (GHz)           (dB)

VFP-8422        0.400 -0.450         170       30               0.05             i.10
F2100AA1      0.400-0.450         300       10               0.10              1.15                20                  30                  30
F2100AA2      0.400-0.450         loo       30              0.10             I.15                30                 30                 25

2o                   1o                      5F2100AA3      0.400-0.450         300       10               0.10             1.20
F2100AA4      0.356-0.380         100          5               0.20              1.10                40

2oF2100AA5      0.430-0.440         loo       20               0.10             I.10
3oF975AA1         0.755  -0.985          loo        10               0.15              i.15

F770AA1             1.25  -1.35             150       30                0.15              1.10                 40

F650AA2            1.35  -1.45               20        10               0.40              1.15                60                  60
F650AA3            I.25-1.35                 4.5      3               0.20             I.20
F650AA4            1.25  -1.35               75       20               0.15              1.15                 50
F650AA5            1.30  -1.40               20       20               0.15              1.15                 50

20                 6.25  -7.50                   15F650AA6            I.25  -1.50               20       20               0.15              1.15                                        50
70                 70                 50                 2.50 -12.00                20F650AA7           1.25 -1.45               20       20               0.40             I.15

F650AA8            1.25  -1.35             loo       20               0.15              1.15                 25                   10                     5

4.00 -5.40
5.40 -5.90
8.30 -9.30

F650HA4            1.28  -1.35                  4.5      3               0.25              1.20                60                  60                  60                 5th  Harmonic
F650HA5            1.30 -1.38            200          5               0.25              1.15                 59                  59                  30                  5th  Harmonic                15

0.25             i.20               60                60                60                4.40 -5.00                  70
:::::::4      ::2:=::::          ,:      :          ::::         ::38          :8           :8           :8           ::::=:;:;.           ::

6o5                6o5                                        5th  Harmonic               405F430HA1            2.10 -2.12            500          0.5           0.10              I.05                                                                 4
F284AA1            2.60-3.10                  9.9      3               0.15              i.15                50                  35

F284AA4            2.65  -3.10                11           5                0.15               1.15                 40                  15

F284AA10     2.985  -3.015               8          0.24       0.12              1.10                50                 30                                        5..70-9.10                   30

F284AL3            3.10 -3.60               30        10               0.15              1.15                 50

F284BA1             3.18-3.22                  5          3               0.40              1.15                                         50                  50               6th  &  7th  Harmonic    50

5.10 -6.00
5.40 -5.90
4.9o -5.1o
4.90 -5.I 0
5.4o -5.9o
5.4o -5.9o

1.    Dry  air.  Most filters can be  used  within  pressurized waveguide systems.  See  individual  data sheets or  inquire as to  particulars.
2.    Convection  and  radiation cooling  uses no bloers.
3.    E-Plane  Bend
4.    Reflective  waffle  iron  filter.
5.    TEromodeonlv.
6.    SF6.



Eil
aperture  and   is  terminated   in  a  wide-band   matched   load.   At  frequencies  in  the  filter's
passband,   the   secondary   waveguides   are   cut   off   and  the  desired  energy   in  the  trans-
mission   line   passes   to   the   output   unattenuated.   At   frequencies  in  the  stopband,  the
undesired energy  is coupled  into the absorbing waveguide where  it  is dissipated.

MINI
OPER.
PRESS.         COOLING

(Ibf/in2g)

APPROX.    APPROX.
LENGTH      WEIGHT    MAT'L
(ft  -in)               (Ib)

FLANGES

INPUT           OuTPUT       NOTES

o                      C&R2                    3-03          loo               AL                CPR-2100        CPR-2100
0                       C&R                     13  -10          1200               AL                Cpf`-2100        CPR-2100   2  Sections
0                      C&R                    20-9          1600              AL                CPR-2loo        CPR-2100   3  Sections
0                      C&R                       7-0             600               AL                CPR-2loo        CPR-21001  Section
0                       C&R                     13-4          1100               AL                CPF`-2100        CPR-2100
0                       C&R                    13 -10          1400               AL                CPR-2100        CPR-2100   2  Sections
0                      C&R                      6-0            250              AL                CPR-975           CPR-975

20                      C&R                      7-0            200              AL                CPR-770          CPR-770
20                      C&R                    14 -0            250              AL                CPR-770          CPR-770      2  Sections
20                      C&R                       4-6             250               AL                CPR-770           CPR-770      Spiral  Filter
20                      C&F`                      7  -0            260              AL               uG-418             uG-418
20                      C&R                    14 -0            490              AL                uG-418             UG-418        2  Sections

5                     C&R                     6-0            loo              AL               UG-418             uG-418
30                     LIQ                       8-0            250              AL               uG-418             uG-418
20                      C&B                      7-0            260              AL               UG-418             uG-418
20                      C&R                      7-0            210              AL                UG-418             UG-418
20                      C&R                    21  -0             750               AL                uG-418             UG.418        3  Sections
20                      C&R                      4-0               60              AL               CPR-650          CPR650

5                      C&R                      4-0               60              AL                uG.418             UG-418
30                      LIQ                        7-0            400              AL               CPR-650F       CPR-650F
30                       C&R                       4  -0             250               AL                uG-418             uG-418        Spiral  Filter

5                      C&R                      8-0             175              AL                uG-418             uG-418        2  Sections
LIQ                       14 -0             650               AL                Special                Special           2  Sections
C&R                    10-0             180              AL                uG-418             uG-418        3  Sections
C&R                                                                            AL                CPR-650F       CPR-650F   2  Sections

LIQ                          5  -6           1000         CuAlloy            Special                 Special          2  Sections
C&F`                      3-0               40              AL                UG-585             uG-584
C&R                      4-7               50              AL                UG-585             uG-585

C&R                     4-7               80              AL               uG-585             uG-585
C&R                      4-7               60              AL                UG-585             UG-585
C&R                     4-7              60              AL               uG-584            uG-585

C&R                      4-7               60              AL               uG-584             UG-585
C&F`                      3  -0               40              AL               uG-584             uG-584
C&F`                        2  -9.5            20                AL                 Special                Special
C&R                        2  -10.5            20               AL                 Special                Special
C&R                      4-7               60              AL               uG-584             uG-585
C&R                     4-7               60              AL               uG-584             UG-585
LIQ                         4-6                65               AL                Special               Special
LIQ                         3  -0                70         CuAlloy           Special                Special

uG-585              uG-585         Spiral  Filter

UG407             UG-406
UG407           uG406

C&R                     2-1              60             AL

C&R                     3-0              40             AL
C&R                     3-0              45              AL

uG407            uG-406
uG-407            uG406
UG-149              UG-149
CPR-187F           CPF}-187F

Model  No.
F284AA1

Model  No.
F187AA3

ill

Model No.  F650AA8
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rt series  reactance.
Stub-tuned  -or  T-junction  filters  as  they  are  sometimes  called  -can  be  designed to

handle  almost the  full  terminating waveguide  power  in  the  passband.  These filters  are  rela-
tively  small,  inexpensive  and  have  good  high-power  capability.

FLANGES

MINI
OPER.
PRESS.

(lbf/in2g)

APPROX          APPF`OX
COOLING            LENGTH         WEIGHT            MAT'L

(ft  -in.)                    (Ib)

INPUT            OUTPUT

32                       C&R                     5 -0                   30                        AL              UG-584             uG-584

o                           AIR3
8               :,'gJ            8=:            3             :::::::     :a:::          :::::0-8                                             CU  Alloy         UG-51                 UG-51

0                        C&R                      0-3                    1                     CU  AHoy         uG-419             UG-419

®

Model  No.  F62FA1

®
Model No.  F284FA2
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COAXIAL  HARMONIC   FILTERS

Varian  offers  two  types  of  high-power  coax  filters.  The  first  of  these  is  the  reflective
type  and   consists  of  the  conventional  high  and  low  impedance  sections  in  series.  When

properly designed,  it will  produce the correct values of  inductance  and capacitance to give
a  low  pass  characteristic.  These filters  are  relatively  inexpensive  to  fabricate  and  have  low

u
PASSBAND  CHARACTERISTICS

MODEL
NUM8EF}

FREQUENCY           AVG.
F=ANGE                 POWER

(GHz)                        (kw)

PEAK            MAX
POWER            I.L.

(MW)               (dB'

STOPBAN D CHA RACTER ISTICS

MAX               2nd                3rd
VSWR           HARM          HARM

(dB)                  (dB)

4th               5th
HAF]M          HARM

(dB)                 (dB)

REFLECTIVE:

FCIJAt                           2.7 -2.9                    0.5                 0.5

FCIDA13                    a.60 -0.65                 0.05               0.5
0.20             I.20                 40                    30                    30                   30FC3JA1                          0.82 -0.89                  2                       1

FC3JA2                        0.39 -0.46                 9                      1 0.15              I.20                  30                     30                     30                    30
35                   40                  40

::i:         ::i3           :8             ::             ::            ::35400.15               1.10                    40
0.15              1.15                   20                     40                     40

0.470 -0.584
0.578 -0.716

0.4 -0.45

FC3JA3
FC3JA4
FC3JA5

ABSORPTlvE:5

FCIHA1                      1.215  -1.365               0.36                0.0225            0.2                 i.20                  60                     50                     50                    50

FC3HA5
FC3HA54 0.4-0.45                  3.0                  1.5                     0.15              1.15                  20                    40                    40                   40
FC3HA6                        0.4-0.45               10.0

1.   Dry  air.    Most filters can  be  used within pressurized  waveguide systems.   See  individual
data sheets  or  inquire as to particulars.

2.   Convection and radiation cooling uses  no blowers.
3.  60 dB attenuation  from dc  to 350 MHz and 60 dB from 900 to 2000 MHz.
4.  40 dB attenuation  through  8th  harmonic.
5.   Only  absorptive for 2nd and  3rd  harmonies.

Model  No.  FCIDA1

14



®
VSWR  and  insertion  loss  in  the  passband  while  producing  high  loss  at  the  harmonics.

The  other  type   is  the  absorptive,   coaxial   harmonic  filter.   Varian   has   made  a  major
breakthrough  in  this  area  by  developing  a  technique  that  offers  harmonic  VSWR  of  less
than  3:1  with  less  than  0.15 dB  passband  loss,

FLANGES

M'NI
OPER.                                      APPROX        APPROX
PRESS.       COOLING       LENGTH        WEIGHT         MAT'L

(|bf/in2g)                                         (ft  -in.)                  (Ib)

LINE                                        EIA  RS-225
SIZE         IMPED.      INPUT       OUTPUT
(EIA)          (ohms)

10              Cu  Alloy             7/8              50            uG-45         uG-46

0                  C&R               0-5                         1                     AL                                       50           TNC            TNC
25                   C&R                1-3.5 15                Cu  AHoy         3-1/8               50            Swivel          Swivel
30                 C&R              2-0 20                Cu  Alloy         3-1/8                50            Swivel          Swivel

0                 C&R              2-0 16                Cu  Alloy         3-1/8               50             Swivel          Swivel
0                 C&R              2-0                     16 CU  Alloy         3-1/8               50            Swivel          Swivel

AL                3-1/8               50            Swivel          Swivel

1.0           Cu  Alloy              7/8                50             Swivel          Swivel

30                CU  Alloy         3-I/8               50             Swivel          Swivel
15                C&R               2-0 10                        AL                3-1/8               50             Swivel          Swivel
15                C&R               3-0 30               Cu  Alloy         3-I/8               50            Swivel         Swivel

'\EIIIIIIIIIIIIIIEEi
iEG5rm

Model  No.  FCIHA1

Model  No.  FC3JA2

Model  No.  FCIJA1

15





varian
palo alto tube dMsion TECHNICAL    DATA

F112AAI

HIGH    POWER

MICROWAVE    FILTER

a

®

DESCRIPTloN

The  F112AAl is a straight leaky-wall, absorptive
harmonic  filter for  use with high-power military
satellite   commurrication  transmitters   requiring
optimum spurious  harmonic-energy suppression.
It  can  handle  an  average   power  of  15  kilowatts
between  7.9  and  8.4  gigahertz.      Insertion  loss
is  less  than  0.3  decibel;  second  and  third  har-
monic  attenuation  is  at  least  50  decibels.     For
best  performance,   the  filter  should be installed
near   the   transmitting  tube   in   the   waveguide

G[N[RAL   CHARACTERISTICS

ELECTRICAL

Passband  Frequency Range  . .
Power  Handling,   CW   .......
Insertion  Ij)ss,  maxt  .......
Passband  VSWR,  max   ......
Stopband Attenuation,  min2

2nd Harmonic  ............
3rd Harmonic  ............
4th  Harmonic   ............
5th  Harmonic4 ............

Harmonic  Power Absorption,
Below passband power level

7.9 to  8.4  GHz
.....      15   kw
.....   0.3   dB

...1.2:1

.....      50   dB

.....      50   dB

.....      40   dB

.....      30   dB

.....      30   dB

NOTES:

1.    Measured in the  TEio  mode.
2.    Measured in the  TEio  and TEoi  modes.
3.    Other  finishes  are  available on  special order.
4.     Measuredto  40  GHz.

2824     6/72

transmission  line  between  the  tube  and antenna.
This  filter  consists  of a  primary  waveguide and
arrays    of    terminated    secondary    waveguides
mounted along the primary waveguide walls.   The
primary   waveguide   serves   as   the  high-power
bandpass  element;  the secondary  waveguide ter-
minations  absorb  the  harmonic  signals.    Sturdy
fur.mace-braze    construction    assures    reliable,
long-life   performance.     Modified   versions   can
be  supplied to meet specia,I requirements.

PHYSICAL

Dimensions    .............    See  Outline  Drawing
Weight,   approx    ........................    30  1b
Operating and Mounting  Position   ..........   Any
Waveguide  Size    .........
RF  Flanges  .............
Standard Finishes 3

Exterior  Surface   .....,
Waveguide  Pressurization
Cooling................,

...........  VI112
Mate with  CPR112F

. Red  Copon Epexy
•.....  10   lbf/in2g
Water or ethylene

glycol/water mixture
Coolant  Flow,  min   .............  0.5   gal/min

Temperature Range
Operating    ....................- 3o  to  +55   °C
Non-operating and Storage ......- 30 to +55  °C

FTinted  in  U. S. A

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303
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OHARAOTERISTlo   CURVE

Typical  performance  values

OUTLINE    DRAWING

ATTENUATloN    CHARAOTERISTlos

TElo AND TEol

12                         20                       28                        36

FREQUENCY    (GHz)

r 3,O± 020                                                                                          .3,O± 02OT

IIII11
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DIMENsloNS  ARE   IN   INCHES
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PRELIMINARY

CHNICAL

F1120A12

F112CA13

HIGH    POWER

MICROWAVE    FILTERS

7.9-8.4    GHz

a

DESCRIPTION

The   F112CA12    and    F112CA13    are   low-pass,
wide   stopband   filters   for   use    in   high   power
CW    transmitters   operating   between    7.9   and
8.4  gigahertz.    The basic filter  can  be operated
at  either  5  kilowatts  or  10  kilowatts  depending
upon  whether  forced-air  cooling  or water cool-
ing  is  pr'ovided.    The  filters  achieve  harmonic
rejection by reflection of  the unwanted rf power.
Insertion loss  is  less  than  0.2  dB.    The second
harmonic  attenuation  is  down  50  dB,   while  the
third  harmonic is at least  40  dB,  and the fourth
harmonic   is   down   30  dB   or   more.    For  best
performance,     the   filter    should    be   mounted
immediately   after   the  ferrite   isolator   located
near  the  output  section   of  the  high  power  am-
plifier  tube.

These  reactive  type  filters  use  variable  impe-
dance waveguides and are  referred  to  as  waffle
iron  filters  due  to  their  filter element  appear-
ance.    Sturdy,   dip-brazed   casting   construction

assures  reliable  long-life  performance  in most
environments.   Modified versions using different
flanges  or  insertion  lengths  can  be  supplied  to
meet  special  requirements.

GENERAL   0HARACTERISTICS]
ELECTRICAL

Passband  Frequency Range ....   7.9  to 8.4  GIIz
Power  Handling,  CW,  max

F112CA12  .....................           10  kw
F112CA13   .....................             5  kw

Insertion Loss,  max ..............        0.2  dB
Passband vswR,  max   ............    1.2:1
Stopband Attenuation,  min

2nd  Harmonic  ..................          50  dB
3rd  Harmonic  ..................          40  dB
4th  Harmonic  ..................          30  dB

NOTES:

1.   Characteristics   are   based   on  performance  tests.     The
values rna.y change  without notice as a result of additional
data or  product refinement.  Consult  the  Palo  Alto  Micro-
wave   Tube   Division,   Microwave  Components  Operation
before using this information  for  final  equipment design.

3630    1/77

PHYsl€AL

Dimensions  .............  See  Outline Dra.wings
Weight,   max ...................     1.5  lb/681g
Mounting position    ..............,......    Any
Coolant Flow

F112CA12,   liquid3 ......    1 gal/min(0.06  I/s)
F112CA13,  forced air...   50 ft3/min(23. 5 I/s)

Flanges  ................  See Outline Drawings
Waveguide  Pressure,  dry air or equivalent3

Operating  ......  0. 5  lbf/in2 (0. 035  kgf/cm2)
Operating Temperature,  approx

F112CA13  ........................     145 °C
Finish,  exterior   .................... Optional

2.   The   operating   pressure   Of   the   coolant   system   should
not   exceed  125  lbf/in3g(8.8  kgf/cm2g).

3.   The waveguide is pressure tested  to 5  lbf/in2g(0.35 kgf/
cm2g)  at the factory.    Although  not  required,   0.5  lbf/in
pressure is recommended,  to keep the waveguide interior
clean  and  dry.

Printed in U.S.A.

v®rian/palo    alto   microwave   tube    division/611    hansen   way/palo   alto/california    94303



F112CA12    AND    F112€A13
CHARACTERISTIC    CURVES
Typical    pert ormance    values

ATTENUATI0N    CHARACTERISTICS

(

0                    8                   '6                  24
FfiEOUENCY  (6Hz)

OUTLINE    DRAWINGS
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PRELIMINARY

TEcmicAL  DA

F112CA12

F112CA13

HIGH    POWER

MICROWAVE    FILTERS

7.9-8.4    GHz

®

a

DESCRIPTloN

The   F112CA12    and    F112CA13    are   low-pass,
wide   stopband   filters   for   use    in   high  power
CW   transmitters    operating   between    7.9   and
8.4  gigahertz.    The basic filter  can  be operated
at  either  5  kilowatts  or  10  kilowatts  depending
upon  whether  forced-air  cooling  or water cool-
ing  is  provided.    The  filters  achieve  harmonic
rejection by reflection of  the unwanted rf power.
Insertion loss  is  less  than  0.2  dB.    The  second
harmonic  attenuation  is  down  50  dB,   while  the
third  harmonic is at least  40  dB,  and the fourth
harmonic   is   down   30  dB   or   more.    For  best
performance,     the   filter    should    be    mounted
immediately   after   the  ferrite   isolator   located
near  the  output  section   of  the  high  power  am-
plifier  tube.

These  reactive  type  filters  use  variable  impe-
dance waveguides and are  referred  to  as  waffle
iron  filters  due  to  their  filter element  appear-
ance.    Sturdy,   dip-brazed   casting   construction

assures  reliable  long-life  performance  in most
environments.   Modified versions using different
flanges  or  insertion  lengths  can  be  supplied  to
meet  special  requirements.

GENERAL    CHARAOTERISTICS]
ELECTRICAL

Passband Frequency Range  ....   7. 9  to 8.4  GIIz
Power  Handling,  CW,  max

F112CA12   .....................          10  kw
F112CA13   .....................             5  kw

Insertion Loss,  max ..............        0.2  dB
Passband vswR,  max   ............    1.2:1
Stopband Attenuation,  min

2nd  Harmonic  ..................          50  dl3
3rd  Harmonic  ..................          40  dB
4th  Harmonic  ..................          30  dB

NOTES:

1.   Characteristics   are   based   on  performance  tests.     The
values  may change  without notice as  a result of additional
data or  product refinement.  Consult the  Palo  Alto Micro-
wave   Tube   Division,   Microwave  Components  Operation
before using this information  for  final  equipment design.

3630   1/77

PHYsl€AL

Dimensions .............  See Outline Drawings
Weight,   max  ...................     1.51b/681g
Mounting position    ..............,......    Any
Coolant Flow

F112CA12,1iquida ......    1  gal/min(0.061/s)
F112CA13,  forced air...   50 ft3/min(23. 5 I/s)

Flanges  ................  See Outline Drawings
Waveguide  Pressure,  dry air or equivalents

Operating   ......  0. 5  1bf/ina (0. 035  kgf/cma)
Operating Temperature,  approx

F112CA13  ........................     145 °C
Finish,  exterior   .................... Optional

2.   The   operating   pressure   of   the   coolant   system   should
not   exceed  125  lbf/in2g (8.8  kgf/cm2g).

3.   The waveguide is pressure tested to  51bf/in2g(0.35 kgf/
cmag)  at the factory.    Although  not  required,   0.51bf/in
pressure is recommended,  to keep the waveguide  interior
clean  and  dry.

Printed  in  U.S.A.

v®rian/palo   alto   microwave    tube    division/611    hansen   way/palo   alto/california    94303



F112CA12    AND    F112€A13
CHARACTERISTIC    CURVES
Typical    pert ormance    values

ATTENUATION    cHAnACT[iiisTics
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DESCRIPTION

The  F112DAl  is  a  bandpass  filter  of  the  reactive
type.    It  introduces  a  large  reactive  impedance  to
undesira.ble spurious  signals generated by a micro-
wave  transmitter  while  introducing  a  minimum  of
passband attenuation.   This filter is normally located
near the transmitting tube in the line between the tube
and the antenna.

This reactive-type filter consists of direct-coupled
cavities  of  WR-112  wa.veguide.     A  feature  of  this
filter is tuning with an inductive post located inside
the filter along the narrow wall.    This type of tuning
permits the filter to operate at its maximum power
capability without close machining tolerances.   It also
permits the filter to have near theoretical matching
characteristics.

RATINGSA

®

Frequency Attenuation(dB)Note1
Max

CWPower

(GHz) VSWR (kw)Note 2

Passband 8.00-8.35 0. 35 max 1.20 10

Stopbands d-c    -    7.75 50      min

8.6     -10.00 50      min

FEATURES

•   Iieactive filtering of spurious  signals

•   Direct-coupled-ca.vities principle

•   High power

•   High stopband loss

•   Rugged brazed copper alloy construction

•   Lightweight and small size

MECHANICAL

Mounting position ........

Waveguide  size ..........

RF  connectors  ..........

Length,  in. ,  approx  .....

Weight,   lb. ,   a.pprox  .....

Pressure   capability,
psi8,   max  ............

Cooling.................

Finish.................

cry
WR-112

See outline

10

3.6

20

Liquid

Silver gray hammertone

California avenue Operation / 601  california ave/ palo alto / california



F112DA1

TYPICAL   CHARACTERISTICS

I._  _-- \
L M ITAT ON

` I\ / _
7.0            7.4               7.8              8.2               8.6            9.0              9.4             9.8          10.2

FREQUENCY  (GHZ)

OUTLINE    DRAWING

ENVIRONMENTAL

This rugged brazed copper alloy filter is suitable for
use in severe environments.    Filters to meet specific
environmental requirements are a.vailable on request.

NOTES

1.      Attenuation ratings  are measured for the TEio
mode.

2.      The specified power rating is for pressurization
with  dry  air  at  14. 7  psia„

EITHER  END  MAy   BE  USED   For  THE  RF   iNpuT  AND  EiTHER

FITTING  MY   BE  USED  FOR  THE  COOLANT   INPUT

MS  33656-68
2, 31  MA

DIMENSIONS  ARE   IN   INCHES.                                                                                                  MS  20822-6B

FLANGES  CPFul2F

I-'I.inted  in   U . S. A .



DESCRIPTION

The  F112FA2  is  a  single-section harmonic  filter of
the  reactive  type.     It  introduces  a  large  reactive
impedance to undesirable spurious  signals generated
by  a  microwave  transmitter  while  introducing  a
minimum   of  passband  attenuation.      This  filter  is
located normally near the transmitting tube in the line
between  the tube and the  antenna.

This  reactive-type filter uses tuned secondary wave-
guides  to  reflect all  modes of the  second harmonic
frequencies and at the  same time permits the passband
frequencies to pass unaffected.

RATINGS

a

Frequency
Attenuation(dB)Note1 Max

CWPower

(GHz) VSWR (kw)Note 2

Passband 7.9-8.4 0 .15  max 1.2 10

Stopband 15.8  -16.8 30      min

FEATURES

•   Reactive  filtering of  second harmonic

•   Tuned  secondary waveguides principle

•   High power

•   Ijow passband  loss

•   High  stopband loss

•   Rugged brazed  copper alloy construction

•   Ijightweight and  small  size

MECHANICAL

Mounting  position   .................

Waveguide   size   ...................

RF  connectors  ....................

Length,   in.   approx    ...............

Weight,   lb.  ,   approx    ..............

Pressure  capability,  psig.  max   ....

Cooling........'.................

Fini sh    ...........................

cry
WR-112

See outline

8

2

20

Convection
and  radiation

Silver 8I.ay
hammertone

California avenue operation / 601  californla  ave/ palo  alto / caljfornia



F112FA2

ENVIRONMENTAL

This  rugged brazed  copper alloy filter is  suita,ble             specific environmental requirements are ava.ilable on
for  use  in  severe  environments.     Filters  to  meet            request.

NOTES

1.      Attenuation ratings are measured for the  TEio
mode  in  the  passband  and  the  TELo  and  TEOL
modes in the  stopband.

OUTLINE    DRAWING

2.      The specified power rating is for pressurization
with dry air at  14 . 7  psia.

0. 875 MAX I.187 MAX

I

8. 000 ±  . 032

|E
I. 30 MA X

_ -

UG-5l`U   FLANGE

DIMENSIONSARE   IN   INCHES                                                                                                                                                                                                 2   PLACES

Printed  in  U . S. A .
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a

DESCRIPTloN

The F137AA3 is a straight leaky-wall, absorptive
harmonic  filter  for   use  with  high-power   com-
mercial   satellite    communication   transmitters
requiring   optimum    spurious   harmonic-energy
suppression.     It can  handle an  average power of
10 kilowatts  between  5.925  and  6.425  gigahertz.
Insertion  loss  is   less  than  0.2  decibel;   second
and  third harmonic  attenuation is  at least 40 de-
cibels.     For best performance,   the filter should
be   installed  near  the   transmitting  tube   in  the
waveguide   transmission   line   between  the   tube
and anterma.

GENERAL   CHARACTERISTICS

ELECTRICAL

Passband Frequency Range  .  5.925 to 6.425  GHz
Power  Handling,   CW ...............          10  kw
Insertion  Ij)ss,  max]  ..............       0.2  dB
Passband  VSWR,  max   .............    1.2:1
Stopband Attenuation,  min2

2nd Harmonic  ...................          40   dB
3rd  Harmonic  ...................          40   dB

NOTES:

1.    Measured in the  TEio  mode.
2.    Measured in the TEio and TEoi  modes.
3.    Other finishes are available on special order.

1860      2/68

F137AA3

HIGII   POWER

MICROWAV[    FILTEll

This  filter consists  of a  primary  waveguide  and
arrays    of    terminated    secondary   waveguides
mounted along the primary waveguide walls.   The
primary   waveguide   serves   as  the  high-power
bandpass element;   the secondary  waveguide ter-
minations  absorb the  harmonic signals.     Sturdy
construction  assures  reliable,   long-life perfor-
mance.     Modified   versions   can  be   supplied  to
meet  special  requirements   and   higher   power
levels,

PHYSICAL

Dimensions  ...............  See Outline  Drawing
Weight,   approx .........................    32  1b
Operating and Mounting  Position  ..........   Any
RF  Flanges  .............
Standard Finishes 8

Waveguide and
Flange..............

Exterior Surface  .....,
Waveguide Pressurization

Mate with  CPR137G

.... Copper Alloy
Red Copon Epoxy
....    10  lbf/in2g

Cooling ............... Convection and Radiation
Temperature Range

Operating ......................- 1o  to  55  °C
Non-operating and Storage .....- 40 to +loo  °C

Altitude,  above sea level,  maximum
Operating...............
Non-operating and Storage

Printed in  U. S. A.

palo     alto     tube     division/611      hansen     way/palo     alto/california    943o3
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ATT[iiuATIOH   cHARACTEnisTic
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F137AA3

CHARACTERISTIC   CURVE

Typical  performance  valile

OUTLINE    DRAWING

DIMENSIONS   ARE   IN  INCHES



varian
palo  alto tube  division TECHNICAL   DATA

DESCRIPTloN

The F137AA4 is a straight leaky-wall, absorptive
harmonic   filter  for  use  with  high-power   com-
mercial   satellite    communication   transmitters
requiring   optimum    spurious   harmonic-energy
suppression.     It can  handle an  average power of
15  kilowatts between  5. 925 and  6.425  gigahertz.
Insertion  loss  is  less  than  0.2  decibel;   second
harmonic  attenuation is  at least  40 dB  and   third
haTmonic  attenuation is  at least 30  dB.   For   best
performance,  the filter should be  installed   near
the   transmitting  tube   in   the  waveguide   trans-
mission line between the tube  and antenna.

GENERAL   CHARACTERISTICS

ELECTRICAL

Passband Frequency Range  .  5.925 to 6.425  GHz
Power  Handling,  CW .....
Insertion  Ii)ss,  maxl  ....
Passband VSWR,  maxL  . . .
Stopband Attenuation,  min2

2nd Harmonic  .........

15kw
0.2  dB

1. 2:1

40dB
3rd  Harmohic  ...................          30   dJ3

NOTES:

1.    Measured in the TEio mode.
2.    Measured in the TEio and TEoi  modes.
3.   Other finishes are available on special order.

2826   6/72

a

F137AA4

HIGH    POWEII

MicROwAv[   FiLTm

This  filter consists  of a  primary  waveguide  and
arrays    of    terminated    secondary    waveguides
mounted along the primary waveguide walls.   The
primary   waveguide   serves   as   the  high-power
bandpass element;   the secondary  waveguide ter-
mina,tions  absorb the  harmonic  signals.     Sturdy
construction  assures  reliable,   long-life perfor-
mance.     Modified   versions   can  be   supplied  to
meet   special  requirements   and  higher   power
levels.

PHYSICAL

Dimensions  ............... See Outline Drawing
Weight,   approx .........................   35  lb
Operating and Mounting  Position  .........     Any
RF  Flanges  ............,
Standard Finishes3

Exterior Surface   ......
Waveguide Pre s suri zation
Cooling................

Mate with CPR137F

Red Copon Epexy
•....    151b£/in2g
Water or  Ethylene

Glycol/Water
Temperature Range

Operating......................
Non-operating and Storage .......

Altitude,  above sea level,  maximum
Operating......................

-54 to  71  °c
-61 to  71  °c

15,000  ft
Non-operating and storage   ......       50, 000  ft

Printed in U. S. A.

varian/palo     alto     tube     division/611     hansen    way/palo     alto/california     94303



F137AA4

CHARACTERISTIC   CURVE

Typical  pert ormamce  values

OUTLINE   DRAWING

ATT[NUATloH    CllARACTERISTICS
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a

a

DESCRIPTloN

The F137AA6 is a straight leaky-wall, absorptive
harmoric  filter   for  use   with  high-power   com-
mercial   satellite    communication   transmitters
requiring   optimum    spurious   harmonic-energy
suppression.     It can  handle an  average power of
12  kilowatts  between 5.925  and  6.425 gigahertz.
Insertion  loss  is  less than   0.3   decibel;   second
and  third harmonic  attenuation is at  least 50 de-
cibels.     For best performance,   the filter should
be   installed  near  the   transmitting  tube   in  the

GENERAL   CHARACTERISTICS

ELECTRICAL

Passband Frequency Range     5.925 to 6.425  GHz
Power  Handling,  CW .....
Insertion  IjDSs,  max`  ....
Passband  VSWR,  max   . . .
Stopband Attenuation,  min

12kw
0.3  dB

1.2:1

TEio         TEoi
2ndHarmonic  .............   50                  50   dB
3rdHarmonic  .............  50                 50   dB
4thHarmonic   .............  40                 50   dB
5thHarmonic   .............   30                 25   dB
6thHarmonic   .............   30                 25   dB

ENVIRONMENTAL

Temperature Range
Operating .....................       o to  loo   oC
Non-Operating and Storage  .....- 62 to +71  °C

Altitude,  above sea level,  max
Operating

NOTES:

1.    Measured in the  TEio  and TEoi  modes.
2.    Other finishes are available on special order.

10,000  ft

waveguide   transmission   line   between  the   tube
and  anterma.     This  filter  consists  of  a primary
waveguide   and  arrays   of  terminated   secondary
waveguides mounted along the primary waveguide
walls.  The primary waveguide serves as thehigh-
power   bandpass  element;   the   secondary  wave-
guide  terminations absorb the  harmonic  signalso
Sturdy   construction   assures  reliable,   long-life
performance.    Modified versions can be suppfied
to meet special requirements.

PHYsloAL

IHmensions  ...............  See  Outline Drawing
Weight,   approx   ........................    35  lb
Operating and Mounting  Position  .........     Any
RF  Flanges  ......
Standard Finishes 2

Mates with CPR137F

Exterior  Surface   ..........
Waveguide Pressurization  ....
Cooling.....................

Coolant Flow,  min   ........
Pressure Iirop,  at 1 gal/min

Red Copon Epexy
•....  15  lbf/in2a
.........   Water
•....    1  gal/min
•....    51bf/in2

CHARACTERISTIC   CURVES

Tyiiical  performaiice  valiles

ATTENUATioN   cilmACT[nisTlcs

I

TElo

-.i.\
TEo

I

12                       20                     28                     36                      44
FREQUENCY    (Gliz)

1865   2/68                                                                                                                                                                                                                                IIinted  ln u.

palo     alto     tube     division/611      hansen     way/palo     alto/california    943o3
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OuTLINE   mAwiNG
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TECHNICAL   DATA

F137AA7

HIGH    POWER

MICROWAVE     FILTER

5.925-6.425    GHz

•@

a

DESCRIPTloN

Tlre  F137AA7  is  a straight,  leaky-wall,  absorp-
tive, low-pass harmonic filter for use with high-
power commercial satellite communication trans-
mitters  requiring  optimum  spurious  harmonic-
energy  suppression.     It  can  handle  an  average
power   of  8  kilowatts   between  5.925   and   6.425
gigahertz.     Insertion  loss  is  less  than  0.2  dB.
The  second  harmonic  attenuation is  down 50  dB,
while  the  third  harmonic   is  at  least  40 dB and
the fourth harmonic  is down 30 dB or  more.  For
best performance,  the filter  should  be  installed
near.  the   transmitting   tube    in    the   waveguide

transmission line  between  the  tube  and antenna.

This filter consists  of  a primary  waveguide  and
arrays    of    terminated    secondary    waveguides
mountedalong the primary waveguidewalls.    The
primary   waveguide   serves   as   the   high-power
bandpass    element;     the    secondary   waveguide
terminations     absorb    the    harmonic     signals.
Sturdy    construction    assures    reliable,     1ong-
life   performance.      Modified   versions    can   be
supplied    to    meet    special    requirements     and
higher   power   levels.

GENERAL    CHARACTERISTICS  i
ELECTRICAL

Passband Frequency Range    5.925  to 6.425   GHz
Power Handling,  CW,  max  ........
Insertion  Loss,  rna.x    .............
Passband vswR,  max     ...........
Stopband Attenuation,  min 2

2nd Harmonic
3rd Harmonic
4th Harmonic

8kw
0.2   dB

1. 2 :1

50dB
40dB
30dB

PHYSICAL

Dimensions    .............   See  Outline  Drawing
Weight,   approx   ................   32  1b/14. 5  kg
Operating and Mounting  Position  ..........  Any
RF  Flanges  ..............   Mate with  CPR137F
Standard Finishes 3

Exterior  Sul.face     .........  Red  Copon  Epoxy
Wave_guide  ......   Pressure  Tested to 5 lbf/in2g
Cooling   .............  Convection  and Radiation

EIWIR0NMENTAL

Altitude,  above  sea level,  maximum
Operating   ...............   15, 000 ft  (4. 5 kin)
Non-operating and  storage       50,000 ft (15km)

3471     3/76

Temperature Range
Operating   ....................- 54  to  71  °C
Non-operating and  Storage   .....- 61  to  71  °C

Printed  in  U.S.A.

varian/palo    alto   microwave    tube    division/611    hansen    way/palo    alto/california    94303



F137AA7

CHARACTERISTIC    CURVES
Typical   pert ormance   values

MiiuMUM    sTopBAilD    ATTENUATioN    ciimACT[RisTics

0              4              8             12             16           20           24           28
FPEOuENCY (CHz}

NOTES:

1.   Characteristic  values   are  based  on   per.formance  tests.
These  values  may  change  without  notice   as   a  result  Of
additional  data  or  product  refinement.    Consult  .the   Palo
Alto  Microwave   Tube  Division   before  using   this   infor-
mation  for  final  equipment  design.

2.   Measured in  the  TE] o   and  TEo 1   modes.

3.   Other finishes  are  available  on  special  order.

SYSTEM    DIAGRAM    WITH   F137AA7    FILTER

OUTLINE    DRAWING

i% ^ppRoX.                            -,
CPR I 37F

I.,cOI .0¢0
I 9®.,9± I .S2

I

_ .
t2.950±.OsO

74.93 ± 0.76I

.®30 I .OsO
'®  I  I.27

I ®.000 ± .050
57.2 ±  I.27 DIWEl.SloNS: -J#-



® Marian
HiGH   PowEn

MICROWAVE    FILTER

DATA     SHEET

F137DA2

D  ES €  RI  PTION

The F137DA2 is a high pass filter of the reactive type.
It introduces a large reactive impedance to undesirable
spurious  signals,  generated by a microwave trans-
mitter,  while introducing a minimum  of passband
attenuation.    This filter is normally located near the
transmitting tube in the line between the tube and the
antema.

This reactive-type filter consists of direct-coupled
cavities of WR-137 waveguide.   A fea.ture of this filter
is fixed tuning with the inductive irises  themselves.
This type Of tuning permits the filter to operate at its
maximum power capability.   Other features are:   high
power,  high stochand loss,  nigged brazed-copper-alloy
construction.  lightweight,  and small size.

GENERAL    CHARACTERIST|CS4

E  I E€  TRI  C A I

PASSBAND  CHARACTERISTICS STOPBAND  CHARAC TERISTICS

Frequeney Power Maximum
Maximum

Minimum Attenuation3
Insertion for Frequency Ranges  in GHz

AverageFLange Loss2 VSWR
dc to  7. 5 7. 5  to  7. 7

(GHz) (kw) (dB) (dB) (dB)

7. 9  -8. 4 20 0.25 1.  2: 1 50 30

PHYSICAL

Dimensions,  approximate  ....  See Outline Drawing
Weight,  approximate

Net   .................................       3.5     lb

Shipping,  domestic  commercial  ........     5. 0   lb
Operating and Mounting  Position  .........           Any
Waveguide Size .......
RF Comectors

WR137

Input and Output  ..................      See  outline
Standard Finishes

Waveguide Interior and Flange
Surfaces ........................   Copper  Alloy

pr:=s:rrfi°zrat:o=?tri=£.iniin4.:::::::.:.°.b2osfbefc/££f:2:
Cooling................................Liquid

Pub.   1668   4/67

E  N  V  IR  0  MM  I 11  T AL5

Temperature Range
Operating....................
Non-operating and Storage  .....

Altitude,  above sea level,  maximum

-54 to  +71   °c
-62 to  +71   °c

Opera.ting6   .......................      15,000     ft
Non-operatingandstorage  .........     50,000    ft

Shock  . . .  Drop  test per par.  4.12. 6,  MIL-E-4970A
Vibration  ........     Per par.   4. 6. 8,  MIL-E-4970A
Humidity .........  Per  Method  103A,  Condition 8,

MIL-STD-202B
Salt Atmosphere. .   Per Method 101A,  Condition 8,

MIL-STD-202B
Fungus Resistance . . .Fabricated from non-nutrient

materials

Printed in  U. S. A .

PALO    ALTO   TUBE    DIVISION       .       611      HANSEN     WAY      .       PALO     ALTO       .      CALIFORNIA



F13 7DA 2

NOTES:

1.    This filter can be modified to meet other specifications.

2.    Measured in the TELo mode.

3.    Measured in the TE]o mode.

4.    The F137DA2  is pressure tested to 20 lbf/in2g at the fac-
tory.

5.    Unless otherwise specified,  environmental characteristics
a.re for non-operating and storage conditions.

6.    This power rating applies for the specified environment.
Operation at higher altitudes or temperatures than those
specified will require pressurization of the filter.

OUTLINE

ciiARACTERlsTic    cunvE

7.4                7. 8                 8.2
FREQUENCY  (GHz)

©

C)

2.25
EITHER  END  MAY  BE   USED   Fof}   THE  PF  INPUT  AND
EITHER   FITTING  MAY  BE  USED  FOP  THE  COOLANT   INPUT

DIMENSIONS    ARE     IN     INCHES



varian
palo  al e  division TECHNICAL   DATA

DESCRIPTloN

The  F187CAl  is  a single-section reflective har-
monic filter,  referred  to  as  a waffle-iron filter
because   of  the   filter-element   appearance.     It
produces  a large reactive impedance to harmonic
signals above the passband of 4 . 4 to 5 . 0 gigahertz ,
regardless   of  mode,   with   very   low   passband

r\

F187CAI
HIGH    POWER

MICROWAVE    FILTER

4.4-5,0    GHz

1.5    kw

a,ttenriation.  This  smallo  lightweight,  rugged  alu-
minum  filter  is  ideal  for applications requiring
high  power  handling  capability,    good  harmonic
suppression,  and  low  insertion  loss.   It  can  be
positioned anywhere  in the transmission line be-
tween the transmitting tube and the antenna.

GENERAL    CHARACTERISTICS  L'2

ELECTRICAL

Passband  Frequency Range  ......   4.4-5.0   GHz
Power Handling,   CW3 ................ 1.5  kw
Insertion Loss,  maximum     ..........   0 .3  dB
Pa,ssband VSWR,  maximum ........    1.2:1

PHYSICAL

Dimensions  ..............  See  Outline  Drawing
Weight,   approximate    .................   2.5  lb
Operating and Mounting Position   .........   Any
Waveguide  size    .....................    WR187
RF  Flanges  ...........     Mate with  UG-406A/U
Standard Finishes5

Waveguide Interior and
Flange  Surfaces  ....

Exterior Paint   .......
Iridited Aluminum
Red Copon Epoxy

Pressurization,  maximums    .......   3o  |bf/in2g
Cooling    ............    Convection and Radiation

2;i r%|     ri/ri2

Stopband Attenuation,  minimum 4
2nd Harmonic     .............,
3rd Harmonic

35dB
30dB

ENVIRONMENTAL  7

Temperature Range
Operating   ...................- 54 to +71   °C
Non-operating and Storage .....- 62 to +71  °C

Altitude,  above sea level,  maximum
Operating    .....................      15,000   ft
Non-operating and storage    ......      5o, 000  ft

Shock   ............     Drop test per par .  4 .12 . 6 ,
MIL-E-4970A

Vibration  ......   I]er par.  4.6.8,  MIL-E-4970A
Humidity   ......  Per Method 103A,  Condition 8,

MIL-STD-202B
Salt Atmosphere    ..........    Per Method l01A,

Condition 8,  MIL-STD-202B
Fungus Resistance ...........  Fabricated  from

non-nutrient in aterial s

Printed in  U.S.A.

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303



CHARACTERISTIC    CURVE

Typical   Performance   Values

ATT[NUATloN    CHARACTERISTICS

MEAS
I UREMEI NT  LIMI lTAT'O IN'  50 d Ia

L'

12                                       14                                      16

FREQUENCY   (GHz)

F1870A1

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures may  change  without  notice  as  a  result  Of
additional  performance  data, or product refinement.    The
Varian   Palo   Alto   Tube   Division    should   be    consulted
before  using this  information for equipment design.

2.   This  filter  can  be modified to meet other specifications.

3.   This    power    rating   applies   for   the   specified  environ-
ment.   Operation    at   higher    altitudes    or temperatLLres
than   those   specified  may  require  pressurization  of  the

i
12.250 ± .030
311.15 ± 0.76

filter.    Consult   the    Varian    Palo   Alto    Tube    Division
for   more   information.

4.   Measured in the  TEio  and TEoi modes.

5.   Other finishes  are  available on special order.

6.   The     F187CAl     is     pressure     tested     to      |5lbf/inag
at   the   factory.

7.   Unless  otherwise  specified,   environmental  characteris-
tics are for non-operating a,nd storage conditions .

OUTLINE    DRAWING

®



HIGH   POWER

MICROWAVE   FILTER
F187CA2

Eni]

DESCRIPTloN

The  F187CA2  is  a  single-section harmonic  filter of
the  reactive  type.     It  introduces  a  large  reactive
impedance to undesirable spurious  signals generated
by  a  microwave  transmitter  while  introducing  a
minimum  of  passband  attenuation.     This  filter  is
located normally near the transmitting tube in the line
between the tube and the  a,ntenna.

This  reactive-type  filter uses variable-impedance
waveguide and is  referred to as  a waffle-iron filter
because  of its  waffle-iron-like  construction.    This
filter  is  rugged,   compact,  and easily fabricated.

RATINGS

Frequency Attenuation(dB)Note1 Max
CWPower

(GHz) VSWR (kw)Note 2

Passband 4.4   -5.0 0 . 2  max 1.2 3.0

Stopbands 8.8   -15.0 60    min

8.6   -15.4 50    min

8.4   -20.0 40    min

8.3   -20.5 30    1nin

FEATURES

•   Reactive  filtering of harmonic  signals

•   Waffle-iron principle

•   Highpower

•   Ijow passband loss

•   High stopband loss

•   Rugged dip brazed aluminum  construction

•   Ijightweight and small  size

Ei=

MECHANICAL

Mounting  position  .................     Any

Waveguide  size   ...................      WR-187

RF  connectors    ...................      See  outline

luength,   in. ,   approx    ..............      12 . 25

Weight,   lb.  ,   approx    ..............      2.5

Pressure  capacity,  psig,  max    .....     30

Coohng..........................Convection
and radiation

Finish Silver gray
hammertone

California avenue operation / 601  california  ave/ palo  alto / california



F187CA2

TYPICAL   CHARACTERISTICS

r''
T I

L
TOMon

I
I

I
E

Ii

I

/I
4                  6                  8                  10                12                14                 16               18                20               22

FREQUENCY  (GHZ)

OUTLINE    DRAWING

ENVIRONMENTAL

This rugged dip brazed aluminum filtel` is suitable for
use in severe environments.    Filters to meet specific
environmental requirements al`e available on request.

NOTES

1.      Attenuation ratings are measured for the  TEio
mode  in  the  passband and  the  TEio  a,nd  TEoi
modes in the  stopband.

2.      The  specified power rating is for pressurization
with dry air at  14 . 7  psia.

2.12

I.12

DIMENSI0NS  ARE   IN   INCHES;  THOSE  WITHOUT

TOLERANCES  ARE  APPROXIMATE.

Printed  in  U. S.A.



varian
palo alto tube  division

DESCRIPTloN

The F284AAl is a straight leaky-wall,  absorption
harmonic   filter   for   use   in   high-power   radar
systems  requiring  optimum  spurious harmonic-
energy  suppression.    It  can  handle  an  average
power of 10  kilowatts  between 2.6  and  3.1  giga-
hertz.     Insertion   loss   is   less   than   0.15   dB;
second and third harmonic attenuation is  at least
50  dB  and  40  dB  respectively.    For  best  per-
formance,  the filter should be  installed near the
transmitting tube  in  the waveguide transmission
line  between  the  tube  and  antenna.    This  filter
consists  of  a  primary  waveguide  and  arrays  of
terminated secondary waveguides mounted along
the   primary   waveguide   walls.     The   primary
waveguide  serves  as  the   high-power   bandpass

a

a

TECHNICAL   DATA

F284AAI
HIGH     POWER

Ml€ROWAVE    FILTER

2.6-3.1     GHz

10kw

element;  the  secondary  waveguide  terminations
absorb the  harmonic signals.   Sturdy  construc-
tion   assures   reliable,    long-life   performance.
Modified    versions   can   be    supplied    to    meet
special requirements .

GENERAL    CHARACTERISTICS  I

ELECTRICAL

Passband  Frequency Range   . . .    2.6 to  3.1   GHz
Power  Handling,   peaks................    3  MW
Power  Handling,   CW  .................  10   kw
Insertion  Loss,   maximum 3  ........    0.15  dB
Passband VSWR,   maximum  .......   1.15:1
Stopband Attenuation,   minimum 4

2nd  Harmonic    ....................     50   dB
3rd  Harmonic    ....................     35   dB

Stopband Average  Power Absorption
2nd  Harmonic    .................
3rd Harmonic

2471  10/70

60W
50W

PHYSICAL

Dimensions.......
Weight,  approximate
Mounting position   .
Cooling...........

RF  Flanges
Input...........

Output..........
Standard  Finish5 . . .

. . .   See  Outline Drawing

................     401b

................         Any
Convection and Radiation

Mates with  UG-584/U
Mates with  UG-585/U

Waveguide  Pressurization6 .

ENVIRONMENTAL

Altitude,  maximum
Operating297   ....................................     15,000   ft

Nonoperating    ...................................     50,000   ft
Shock   ................   Drop  Test,   Para.  4.12.6,   MIL-E-4970A
Vibration.....................................MIL-STD-167
Humidity   ..........................   Method  103A,   Condition  8,

MIL-STD-202B
Salt Atmosphere  ....................  Method  101A,   Condition  8,

MIL-STD-202B
Temperature Range

Operating    ..................................- 54  to  +71   °C
Nonoperating    ...............................- 62  to  +71   °C

Red Copon Epoxy
•...    35   lbf/inz!g

Printed in  U.S.A.

varian/palo     alto     tube     division/611     h@nsen    way/palo     alto/california     94303



F284AA1

NOTES:

1.    Characteristic  values  are  based  on  performance  tests.
These  figures  may  change  without  notice as  a result  of
additional    performance    data   or   product   refinement.
Contact   Varian   Palo   Alto    Tube   Division,    Microwave
Components   Operation,    before   using   this   information
for equipment design.

2.    The    specified    peak    power    rating    is    for    waveguide
pressurization  of  45  lbf/in2a.     Peak  power  ratings  for
other  conditions  may  be  determined  from  the  following
''standard"   ratings   and  conditions:    (1)   passband  power

0 . 5  MW peak,  maximum,  (2)  pressurization 14 . 7 lbf/in2a,
(3)   ambient temperature  20 °C,  and (4) dry  air dielectric .

3.    Measured  in  TE]o  mode.

4.    Measured  in  TE]o  and  TEo[  modes.

5.    CIther finishes  are  available  on special order.

6.    This  unit is  pressure tested to 45 lbf/in2g at the  factory.

7.    Forhigh altitude operation, this filtermustbepressurized.

OUTLINE    DRAWING

UG-584/U   FLAT   FLANGE

®



TE€HNI€AL   DATA

DESCRIPTloN

The F284AA11 and F284AA12  low-pass harmonic
filters  are straight,  leaky-wall absorptive types
for   use   in  high-power   transmitters   operating
between  2.85  and  3.15  gigahertz.     Each   filter
can  handle  about  10  megawatts  peak power  and
8 kilowatts  averagepower.  Insertion loss is less
than   0.15  dB.     Stopband  attenuation  is  greater
tahn   40   to   50  dB   in  the  second  harmonic  and
more  than   15  to   20  dB  in  the  third  harmonic,
depending upon the mode of operation.    For  best
performance,  the filter should  be installed  near
the  transmitter  tube   in  the  waveguide  line  be-
tween  the  tube  and  antenna.

Each  filter   consists   of   a   primary   waveguide
and  arrays  of  terminated secondary waveguides
mounted   along   the   primary   waveguide   walls

F284AA11
F284AA12

HIGH     POWER

MICROWAVE    FILTERS

2.85-3.15    GHz

10    MW,    peak

which   absorb    the   harmonic    signals.     Sturdy
construction   assures  reliable  long-life  perfor-
mance.    Modified   versions   can  be   supplied  to
•meet  special  requirements.

®

®

GENERAL    CHARACTERISTICS

ELECTRICAL

Passband Frequency Range . .   2.85  to  3.15  GHz
Passband Power

Peaks    .......................            10  MW
Average ......................              8  kw

Passband Insertion Loss,  amx    ...       0.15  dB
Passband vswR,  max   ...........    1.15:1
Stopband Attenuation,  min

5. 8  to  6.2  GHz
TEio  Mode  .................
TE  oL Mode  .................

6. 2  to  8. 7 GHz
TEio  Mode  .................
TE a 1 Mode   .................

8. 7 to  9. 3  GHz
TEro  Mode  .................
TE oi Mode  .................

Stopband  VSWR,   max  ............

3571     9/76

50dB
40dB

20dB
20dB

20dB
15dB

1. 5:1

PHYsloAL
Dimensions  .............  See  Cfutline Drawings
Weight,  approx   ................   211b/9.5  kg
Cooling   ............    Convection and Radiation
RF  Connectors ..........  See Outline Drawings
Pressurization ..............  Factory tested  to

35 lbf/in2g(2. 45 kgf/cm2g)
Material........................Aluminum

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without   notice   as  the  result
of   additional   data   or   product   refinement.    Consult  the
Varian  Palo  Alto  Microwave  Tube  Division,   Microwave
Components  Operation  before  using  this  information for
final  equipment  design.

2.   These  filters  can  be  modified   to  meet  other  specifica-
tions  and mate with standard flange configurations.

3.   Peak  power  value  applies  with waveguide pressurization
of   45  lbf/in2a(3.15  kgf/cm2a)a    Other  permissible peak
power    values    can   be   determined    using   the   following
standardconditions:  (i)  maximum peak power  of  1. 5 MW,
(2)  atmospheric  pressure  at  an  ambient  temperature  of
20°C,  and   (3)  dry  air  dielectl.ic.    See  ''Relative   Power"
characteristic   curves.

Printed  in  U.S.A.

varian/pale    alto    microwave    tube    division/611    hansen    way/palo    alto/california    94303



F284AA11,  F284AA12

ATT[NUATioN    €rlARA€TERlsTies

CHARACTERISTIC   CURVES
Typical    performance    valLles

11,TEioMODEI

IITEo'Mo
DE

®ZaIaEaIa

C, I,_aIinuIN
Ei=aE_<I

ZaIa=aI

4                    6                    8                    10
FPEOuENCY  (CHz)

i-A-

TYPENUMBER DIMENSION
A

inch mm

F284AAI I 33.500±.060 850.9± I.52

F284AA12 34.500±.060 876. 3 ± I.52

D"ENSIONS:-j#-

RELATivE   powm    cilAHACT[nisTics

-,
I

6€.

¢J-•  '   ..i

'015203040       50     60
ABSOLUTE Pf}ESsuf}E (lb t/in2a}

END    VIEW-TYpl€AI    BOTH    ENDS

OUTLINE    DRAWING

FiF  OUTPUT
FLANGE

MATES WITH
uG54A/U  (2)

I/4-20UNC-2B

xigLG,8,

F284AA12

F284AA11



TECHNICAL   DATA

DESCRIPTloN

The   F284AA15   low-pass   harmonic   filter   is  a
straight,   leaky-wall  absorptive  type  for  use  in
high-power  transmitters operating between  2. 85
and  3.15 gigahertz.    The  filter  can handle about
5 megawatts peak power and   7 kilowatts  average
power.      hsertion   loss    is   less   than  0.2   dB.
Stopband   attenuation   is   greater   than  40  dB  in
the   second   harmonic   and   more  than  20  dB  in
the    third   harmonic.      For   best   performance,
the   filter   should   be   installed   near  the  trans-
mitter   tube   in   the  waveguide  line  between  the
tube  and  antenna.

Each  filter   consists   of   a  primary   waveguide
and  arrays  of  terminated secondary waveguides
mounted   along   the   primary   waveguide   walls

A

A

F284AA15
HIGH     POWER

S-BAND    MICROWAVE    FILTEF!

2.85.3.15    GHz

5    MW,    peak

7   kw,   average

which    absorb    the   harmonic    signals.     Sturdy
construction   assures  reliable  long-life  perfor-
mance.    Modified   versions   can  be   supplied  to
meet  special  requirements.

GENERAL   CHARACTERISTICS   L'2

ELECTRICAL

Passband Frequency Range . .   2.85  to  3.15  GHz
Passband Power

Peaks    .......................               5  MW
Average  ......................              7  kw

Passband hsertion Loss,  max ....         0.2  dB
Passband vswR,  max   ...........    1.15:1
Stopband Attenuation,  min

5.8  to  6.2  GHz  ................             40  dB
8. 7 to  9. 3  GHz  ................             20  dB
11. 6  to  12.4  GHz  ..............             15  dB

NOTES:

i.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without   notice   as  the  result
of   additional   data   or   product   refinement.    Consult  the
Varian  Palo  Alto  Microwave  Tube  Division,   Microwave
Components  Operation  before  using  this  information for
final  equipment  design.

2.   These  filters  can  be  modified   to  meet  other  specifica-
tions  and mate with  standard flange configurations.

3604     9/76

PHYsl€AL

Dimensions  ..............  See Outline Drawing
Weight,   approx   ..............     25  lb/11.3  kg
Cooling   ............    Convection and Radiation
RF  Connectors ...........  See Outline  Drawing
Pressurization ..............  Factory tested  to

35  lbf/in2 g(2.45 kgf/cm2g)
Material..........................Aluminum

3.   Peak  power  value  a,pplies  with waveguide  pressurization
of   451bf/in2a(3.15  kgf/cm2a)o    Other   permissible  peak
power    values    can   be   determined    using   the   following
standardconditions:   (1)  maximum  peak power  of  1. 5  MW,
(2)  atmospheric  pressure  at  an  ambient  temperature  of
20°C,  and   (3)  dry  air  dielectric.    See  ''Relative  Power"
cha.racteristic   curves.

Printed  in  U.S.A.

varian/palo    alto   microwave    tube    division/611    hansen   way/palo    alto/california    94303



F284AA15

ATT[NUATloN    CllARACT[lIISTICS

CHARACTERISTIC    CURVES
Typical   pert ormance    valiles

I

4                6                8               10              '2
FBEOuENCY  (GHl)

CPB-204F
FLANGE

n[LATiv[   powm   cilmACTERisTics

6€.

QJ,•

"1QOO

15            20                  30           40        50     60
ABSOLUTE PBESsufiE  (lb I/inzo)

OUTLINE    DRAWING

37.000 ± .060
939.8 ±  I.52

RF Output
CPP-284F
FLANGE

CPR-284F
FLANGE (2)

DIMENSIONS: -j#-

a



DESCRIPTloN

The   F284A815   low-pass   harmonic   filter   is  a
straight,   leaky-wall  absorptive  type  for  use  in
high-power  transmitters  operating  between  2. 7
and  3.1  gigahertz.    The  filter  can  handle about
5 megawatts peak power and  7 kilowatts average
power.     hsertion   loss   is   less  than   0.15   dB.
Stopband   attenuation   is   greater   than  40  dB  in
the   second   harmonic   and   more  than  25  dB  in
the    third   harmonic.      For   best   performance,
the   filter   should   be   installed   near  the  trans-
mitter   tube   in   the  waveguide  line  between  the
tube   and   antenna.

Each  filter   consists   of   a   primary   waveguide
and  arrays  of  terminated  secondary waveguides
mounted   along   the   primary   waveguide   walls

a

®

F284A815
HIGH    POWER

S-BAND    MICROWAVE     FILTER

2.7-3.1    GHz

5    MW,    peak
7    kw,   average

which   absorb   the   harmonic    signals.     Sturdy
construction  assures  reliable  long-life  perfor-
mance.    Modified   versions   can  be   supplied  to
meet   special  requirements.

GENERAL    CHARACTER,ST,CSL,a
ELECTRICAL

Passband Frequency Range ....   2. 7 to 3.1  GHz
Passband Power

Peaks    .......................              5  MW
Average  ......................              7  kw

Passband Insertion Loss,  max ....         0.2  dB
Passband vswR,  max   ...........    1.15:1
Stopband Attenuation,  min

5.8  to 6.2  GHz  ................             40  dB
8.1  to  9. 3  GHz  ................            25  dB
10.8  to  12.4  GHz  ..............             15  dB

NOTES=

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without   notice   as  the  result
of   additional   data   or   product   refinement.    Consult  the
Varian  Palo  Alto  Microwave  Tube  Division,   Microwave
Components  Operation  before  using  this  information for
final  equipment  design.

2.   These  filters  can  be  modified   to  meet  other  specifica-
tions and mate with  standard flange configurations.

3605     9/76

PHYSICAL

Dimensions  ..............   See Outline  DI.awing
Weight,  approx   ...............   25  lb/11.3  kg
Cooling .............    Convection and Radiation
RF  Connectors ...........  See Outline Drawing
Pressurization .............   Factory tested  to

35  lbf/inag(2.45 kgf/cmag)
Material.........................Aluminum

3.   Peak  power  value  applies  with waveguide pressurization
of   45  lbf/in2a(3.15  kgf/cm2a)a    Other  permissible peak
power    values    can   be   determined    using   the   following
standardconditions:   (1)  maximum peak power  of  1. 5  MW,
(2)  atmospheric  pressure  at  an  ambient  temperature  of
20°C,  and   (3)  dry  air  dielectric.    See  ''Relative  Power"
characteristic   curves.

Printed in  U.S.A.

v@rian/palo   alto   microwave   tube    division/611    hansen   way/palo   alto/california    94303
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cHARACT[RlsTlc   cunvEs
Typical   performance   values

ATT[HUATI0lI   CIIAIACT[lllsTICS

F284A815

2                 4                 6                 8                 10                12
FREOuENCY  (GHz)

CPFt-284F
FLANCE

i[L^Tiv[   powm   cilmACT[IiisTics

-
g€®

Q-\®

&1'OG

15            20                  30           40        50     60
ABSOLUTE Pf}ESsuflE (lb l/in2a)

OUTLINE    DRAWING

37.000 ± .060
939.a ± I.52

RF OUTPUT
CPR-284F
FIANGE

i[£R%°E4(F2,

DIMENSIONS:-#-
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DESCRIPTloN

The  F284BAl  is  a  harmonic  filter of  the  spiral
leaky-wall type.     It absorbs  undesirable  (higher
than second)  harmonies  that  are  generated by a
microwave    transmitter    while     introducing    a
minimum  of  passband  attenuation.     This  filter,
normally   located   near   the   transmitting  tube
in   the   line   between   the   tube  and  the  antenna,
reduces    RF    interference    and    increases    the
power-handling    capability     of    the    waveguide
transmission   line.

The   primary   feature     and    advantage    of   the
F284BAl  filter.   is   that   it   provides   increasing
attenuation  for  all  higher  harmonies.     Its  pri-
mary    application    is    to     supplement    existing
second  harmonic filters by providing attenuation
for  all  higher  harmonies.    This  allows  micro-
wave  transmitters  to   operate   with  a  minimum
of interference to neighboring systems .

F284BAI
HIGH     POWER

MICROWAVE    FILT[R

3.18-3.22    GHz

3    MW,    peak

5    kw,    average

GENERAL    CHARACTERISTICS  ]'2

ELECTRICAL

Passband  Frequency Range  . .   3.18 to  3.22   GHz
Power  Handling,  peaks ...............      3  MW
Power  Handling,  average  .............     5  kw
Insertion  Loss,   max4................   0.4   dB
Passband  VSWR,   max    ............  1.15:1
Stopba,nd Attenuation,  min 5

3rd  Harmonic  ..........
4th  Harmonic
5th  Harmonic
6th  Ha,rmonic
7th  Harmonic

Stopband VSWR,

Temperature  Range
Operating................
Non-operating and Storage . .

Altitude,   above  sea level,  max
operatin88................

50dB
50dB
50dB
50dB
50dB

PHYSICAL

Dimensions,   approx   ......  See  Outline Drawing
Weight,  approx

Net.......'................

Shipping,  domestic  commercial
Operating and Mounting Position
Waveguide  Size  ................

.......    Any
----.  WR284

RF  Connectors
Input  and  Output  .... UG-585/U  Choke  Flanges

Standard  Finishes6
Waveguide  Interior  and

....    Iridited Aluminum

.......   To be  specified

...........   30   lbf/in2g
Convection and Radiation

Flange  Surfaces  ,
Exterior Paint   . ,

I'ressurization,  max7
Cooling...........

ENVIRONMENTAL8

-54 to +71   °c
-62  to +71   °c

..15'000   ft
Non-operating  and Storage  ........  50, 000   ft

Shock   . . .   Drop  test par.  4.12.6,   MIL-E-4970A

2828       10/T.2

Vibration  ..........  Par.  4.6.8,   MIL-E-4970A
Humidity   .........    Method  103A,   Condition  8,

MIL-STD-202B
Salt Atmosphere  .... Method  lolA,   Condition 8,

MIL-STD-202B
Fiingus  Resistance ...........   Fabricated from

non-nutrient in aterials

Printed  in  LT.S.A.

varian/palo     alto     tube      division/611     hansen     way/palo     alto/california     94303



F284BAI

CHARACTERISTIC    CURVE
Typical   Performance   Values

ATTENUATI0N    CHARACTERISTICS

11

0                  3                  6                  9                  12                15                 18                21

FF}EQUENCY   (GHz)

NOTES:

1.   Characteristic  values  are  based   on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional data or product refinement.  Varian Associates
should   be   consulted   before   using   this   information  for
equipment   design.

2.   This  filter  can  be  modified to meet other  specifications.

3.   Value  applies with waveguide pressurization of 45  lbf/in2a.
Other  permissible  peak  power  values  can be determined
using   the   following   standard   conditions:    (1)   maximum
peak   power   of  430  kw,    an   average   power   of    5  kw,
(2)  atmospheric   pressure  at  an  ambient  temperature  of
2o°C,  and   (3)  dry  air dielectric.

4.   Measured   in   the   TEio  mode.

5.   Measured in the  TE|o  and TEo|  modes.

6.   Other finishes  are  available on special order.

7.   The   F284BAl   has   been   pressure   tested at  301bf/in2g.

8.   Unless  otherwise  specified,   environmental  characteris-
tics  are  for non-operating and storage  conditions.

9.   For high-altitude operation, the filtermustbepressurized.

OUTLINE    DRAWING
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DESCRIPTION

The  F284FA2  is  a  single-section  low-pass filter of
the  rea.ctive type.    It introduces a large  reactive im-
pedance to undesirable  spurious signals generated by
a microwave transmitter while introducing a minimum
of passband attenuation.    This filter is  located nor-
mally near the transmitting tube in the line between
the  tube  and  the  antenna.

This reactive type filter uses multiple  shorted stubs
to attenuate  spurious  signals which occur at frequen-
cies  above the passband.    It is  rugged,  compact and
easily fabricated.

RATINGS

Frequency(GHz)
Attenuation(dB)Note1 MaxVSWR

Power - Note  2

Peak  (MW) Ifuty Avg  (kw)

Passband 2.70  -2.90 0.10  max 1.10 6 0. 001 40

Stopband 3.10  -3.15 10       min Note  4 3

3.15  -3.20 30      min Note  4 3

3.20  -3.25 50       min Note  4 1

3.25  -3.70 70       min Note  4 1.5

3.70  -3.90 30      min Note 4 2

FEATURES

•   Reactive  filtering  of  spurious  signals  between
fundamental and  second harmonic

•   Multiple  shorted  stubs principle

•   High power

•   I.ow passband loss

•   High stopband loss

•   Rugged brazed aluminum  construction

•   Lightweight

MECHANICAL

Mounting position   ......

Waveguide  size .........

RF  connectors  .........

I.ength,  in. ,   approx  ....

Weight,   1b,   approx  .....

Pressure,  capability,
psig,   max  (Note  3)   . . .

Cooling................

Finish................

Any

WR-284

See outline

24

4.2

30

Convection and radiation

Silver gray ha.mmertone

California avenue operation / 601  california  ave/ palo  alto / california



F284FA2

TYPICAL   CHARACTERISTICS

I

II

I

I

MEASURSENSITILIMIT EMENTV'TYI

IATT[ N UA T I onI I-   TEloI

(

I

I

I                                                                                                                                                                   I

I

I

I(I

/
I

/I
TY P I CAI

ILCHARACI

TER  I ST I C SI

2.  8                   3.0                  3.2                   3.4                 3.6                  3,8                4.0

FREQUENCY   (6HZ)

OUTLINE     DRAWING

ENVIRONMENTAL

This  rugged brazed aluminum filter  is  suitable for
use in severe environments.    Filters to meet specific
environmental requirements are available on request.

NOTES

1.      Attenuation ratings are measured for the TEio
mode  in  the  passband  and  the  TE]o  and  TEoi
modes  in the  stopband.

2.      The  specified power ratings are for waveguide
pressurization  of  45  pounds  per  square  inch
absolute.    Power ratings for other conditions
may be determined from the following ''standard"
ratings and conditions:   (1) passband power  0. 85
megawatts peak,  maximum;  duty  0. 001  maxi-
mum,  (2) pressurization  14. 7 pounds per  square
inch absolute,  (3) ambient temperature 20°C,  and
(4) dry air dielectric.

3.      This filter  is  factory  tested  to  45  pounds  per
square inch gauge.

4.      'The vswRmeasured in the stopband of a reactive
filter corresponds to almost complete reflection
of incident power.

Printed  in   U .  S. A .

u



varian
alto  tube  division TECHNICAL   DATA

F284GA2.
HIGH     POWER

MICROWAVE    FILTER

2.9-4.0    GHz

20kw

DESCRIPTION

The   F284GA2   is   a   single-section,    high-pass,
reactive filter.   It is  ideal for use  in high-power
S-band  transmitters   requiring   the  suppression
of   spurious   signals   below   the  passband.    The
outstanding   feature   of  this   filter   is  its  cutoff
frequency  of  2.6  gigahertz,   which  is  less  than
1.5 percent  below  the passband.   Passband loss
is  less than  0.3  decibel between  2.9  and 4.0  gi-
gahertz;    stopband   a,ttenuation   is   greater   than
60  decibels  at frequencies below  2.82  gigahertz.
It  can  handle  a  peak  power  of  3 megawatts  and
an   average   power   of   20  kilowatts.     For   best

Eil

performance,  the  filter should  be installed near
the   transmitting  tube   in  the  waveguide  trans-
mission line between the tube  and antenna.

The   F284GA2   consists   of   a   cutoff   section   of
waveguide  having  tapered  sections  at  each end.
These    sections   provide   both   mechanical   and
electrical transition to WR284waveguide .  Sturdy
welded   aluminum-alloy   construction    is  light-
weight    and    a,ssures    long    trouble-free    life.
Modified   versions    can   be    supplied   to   meet
special   requirements.

GENERAL    CHARACTERISTICS

ELECTF(ICAL

PASSBAND  CHARAC TERISTIC S STOPBAND CHARACTERISTIC S

Frequency Power
MaximumInsertion

Maximum Frequency Minimum Maximum
PeakPower

Range peakl Average Loss2 VSWR Range Attenuation VSWR Capacity

(GHz) (MW) (kw) (dB) (GHz) (dB) (Mvy

2 . 900-2 . 925 3 20 0.3 1.2:1 0-2 . 82 60

notes2 . 925-3 .100 3 20 0.2 1.2:1 2 . 82-2 . 84 40 34

3 .100-4 . 000 3 20 0.15 1.2:1 2 . 84-2 . 85 25 34

PHYSICAL

Dimensions  ..............  See  Outline  Drawing
Weight,   approx    .......................   25   lb
Operating and Mounting position   ........      Any
Waveguide  size    .....................    WR284
RF  Flanges     ............     Mate with cpR284F

2829   7/72

Standard  Finishes5
Waveguide  and

Flange Surfaces  .......   Iridited Aluminum
Exterior    .............  Federal Standard 595

Black Epoxy No.17038
Pressurization,  max6  ............     45  |bf/inag
Cooling   ............    Convection and Radiation

Printed  in  U.S.A.

varian/palo     alto     tube     division/611     hansen    way/palo     alto/california     94303



F28`4GA2

GENERAL    CHARACTERISTICS

ENVIRONMENTAL  7

Temperature Range   .......  Per MIL-E-4970A,
par.  4.1  and 4.2

Operating   ...................- 54  to +71   °C
Non-operating and Storage .....- 52 to +71  °C

Altitude ,
above  sea level,  max   ....  Per MIL-E-4970A,

par.  4.4 Procedure  11
0perating8 ......................    15,000   ft
Non-operating and Storage ........    50, 000  ft

Shock   .............  Drop test per par .  4 .12 . 6 ,
MIL-E-4970A

CHARACTERISTIC    CURVE

Typical    performance    values

ATTENIIATloN    CHARACTERISTICS

_sY.E

I ASUREI MENT ISENSI IT'VITY ILIMIT

ATTEN UATION
TE'o  M ODE

\
\
\

2.4                       2.6                       2.8                       3.0                       3.2
FREQUENCY   (GHz)

Vibration.............. Per MIL-STD-167
Amplitude

5  to  15  Hz   ......................   0.06   in
16  to  25  Hz   .....................   0.04   in
26  to  33  Hz   .....................   0.02   in

Humidity   ..................  Per  Method  103A,
Condition 8,  MIL-STD-202B

Salt Atmosphere    ...........  Per  Method  101A,
Condition 8,  MIL-STD-202B

Fungus  Resistance ...........   Fabricated from
non-nutrient in aterials

NOTES:

1.   Value      applies      with      waveguide      pressurization     at
45  lbf/in2a.    Other   permissible   peak   power  values  can
be  determined  using  the  following ''standard" conditions:
(1)  maximum  passband peck power  of  0 . 33  MW maximum
duty  of  0.01.    (2)  pressurization  of  14.7  lbf/in2a, (3)  am-
blent   tempera.ture   of   20°C,   and  (4)  dry   air    dielectric.

2.   Measured in the  TEio  mode.
3.   In   a   reactive   filter,  the   VSWR   corresponds  to  almost

complete  reflection of  incident power.
4.   This  value   is  difficult  to  calculate  because  the  complex

propagation    characteristic    of   the    transitions,    which
varies    greatly    with    frequency.    No    breakdowns    have
occured  in  operation,  even  with  3-MW  spurious   signals
in   very   short   pulse.

5.   Other finishes  al.e  available  on  special  order.
6.   The      F284GA2      is      pressure      tested     to     45lbf/in2g

at   the   factory.
7.   Unless     otherwise     specified,      environmental     charac-

teristics   are  for   non-operating  and  storage  conditions.
8.   For   high-altitude   operation,    the  filter  must   be   pres-

surized   at   451bf/in2a.

OUTLINE    DRAWING
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DESCRIPTloN

The  F284GA3  is  a, single-sectionhigh-pass  filter
of the reactive type.   It introduces  a large reac-
tive  impedance  to  undesirable  spurious  signals
generated   by   a  microwave   transmitter   while
introducing  a  minimum  of passband attenuation.
Applications    are    in  transmitters   where   sup-
pression  of  below  passband  spurious emissions
is  required.

This   reactive-type   filter   consists   of   a   cutoff
section   of   waveguide   with   tapered  sections  at

TECHNICAL   DATA

F284GA3
HiGH    powEn

MICROWAVE    FILTER

2.7-2.9    GHz

6    MW,    peak

6   kw,   average

each end.    These  sections  provide a mechanical
and   electrical   transition   to  WR284  waveguide.

Features   of   the   F284GA3  filter   are:   reactive
filtering  of  spurious  signals,   high-power,   high
stopband   loss,    rugged   welded   aluminum-alloy
construction,  and light weight.

This  filter  is  located  normally  nea.r  the trans-
mitting   tube   in   the   line   between  the  tube  and
the  antenna.

GENERAL    CHARACTERISTICs  I,a

ELECTRICAL

A

a

Circuit Frequency Attenuation 3 VSWR power4=
(GHz) (dB) Max

Passband 2 . 7-2 . 9 0 .15  max 1. 20 : 1 6  MW peak0.001Duty6kwaverage

Stopbands dc-2 . 45 100  min Note  5
2 . 45-2 . 55 50  min Note  5 3  MW peak
2.55-2.60 10  min Note  5 3 Ow peak

PHYSICAL

Dimensions,   approx ......  See  Outline  Drawing
Weight,   approx .................... a...   8   lb
Ctoerating and Mounting Position   .........    Any
Waveguide  Size    ......................  WR284
RF  Connectors  .......... Mates with  flat flange

UG-584/U
Standard Finishes 6

Waveguide  Interior   .......  Iridited aluminum
Flange  Surfaces  ..........  Iridited  aluminum
Exterior ........ Fed.  Std.  595-Black Enamel

No.17038;  MIL-STD-171  Class 8
Pressurization7,  min .............   3o  |bf/in2g
Cooling    .............  Convection  and  radiation

2830      7/72

ENVIRONMENTAL

Temperature
Operating ......... e ..........- 54  to  +71   °C
Non-operating and  storage .....- 62  to +71   °C

Altitude ,8 in axim urn
Operating    .....................     15,000   ft
Non-operating and storage    ......     50, 000  ft

Shoe-k   ............    Drop  test,  per par.  4.12.6
MIL-E-4970A

Vibration.................
Non-operating and storage

5  to  15  Hz
16  to  25  Hz
26  to  33  liz

Humidity.....

IVIIL-STD-167

.........    0 .06  inch  D. A.

.........   0 .04  inch  D. A.
........   0 .02  inch  D. A.

Method  103A,   Condition 8
MIL-STD-202B

Salt Atmosphere ..... Method  101A,   Condition 8
IVIIL-STD-202B

Fungus  Resistance .....   Fabricated from
non-nutrient in aterials

Priiited  in  U.S.A.

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303



F284GA3

CHARACTERISTIC    CURVE

Typical    performance    values

ATT[iluATioil   cHAkACTEnisTics

I ITY

MEA SUF3EM ENT  SE NSITIV
LIMIT \

T

TE •o\
II \

N
2.0                         2.2                         2.4                         2.6                         2.8

FREQUENCY    (GHz)

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as   a  result  of
additional  data or product refinement.   Varian Associates
should   be   consulted   before   using   this    information   for
equipment   design.

2.   F284GA3   can  be  modified  to  meet  other   specifications.

3.   Attenuation   ratings   are   measured   for.   the   TEio  mode
in    the    passband    and    the    TEio  and    TEo|    modes    in
the   stopband.

4.   The   specified   power   ratings   are   for   \`'aveguide  pres-
surization    of    45  lbf/in2a.      I]ower    rating-s    for     other
conditions  may  be  determined   from  the   following  stan-
dard  ratings  and  conditions:   (1)  passband power  0.84  MW

peak,   maximum;   dut.v  0.01  maximum,   (2)  pi-essurization
14.71bf/in2a,     (3)    TA  20°C,     ancl    (4)   dry    aii`   dielectric.

5.   In   a   reactive   filter,    the  VS\VR  corresponds   to  almost
complete   reflection   of  iiicident  power.    Stopband  power
ratings  are  based on theoretical values  for \VR284 \vave-
guide   terminated   in   a   short   circuit.      Below   2.7  GHz
power  handling  rapidly  decreases   as  the  cutoff value  for
this  waveguide   is  approached.

6.   Standzird  finishes  are  supplied  unless  otherwise specified.

7 .   This  filter  is  factory  tested  to  4o  1bf/in2g`.

8.   For   the    altitude-operating   rating.,    the   filter   must   be
pressurized  as  specified  in  Note  4.

OUTLINE    DRAWING
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HIGH   POWER

MICROWAVE   FILTER F284HA1

a

a

DESCRIPTloN

The F284HAl is a filter kit which is composed of both
absorptive and reactive filters.   It is made up o£ five
separate filters with mounting hardware and connecting
waveguides.   This filter kit reduces RF interference
by suppressing both harmonic energy and spurious
outyuts which are near the fundamental aperating band.

The harmonic outyuts are attemiated mainly by absorp-
tive filters,  which are of the leaky-wall type.   These
absoxptive filters consist of a primary waveguide to
which small  secondary waveguides  are connected.
The small secondary waveguides couple to and absorb
the harmonic energy.

The spurious outruts, near the passband,  are rejected
by a high pass filter and a low pass filter,  both of the
reactive toe.

Normal location Of the filter kit is near the transmitting
tube of a pulsed radar,  in the line between the tube and
the antema.

CHARAOTERIST|CS6

ELECTRICAL

PASSBAND CHARACTERISTICS STOPBAND CHARACTERISTICS

Frequency Power
Maximum

MaKimun
Minimum Attenuatiorf

Insertion for Frequency Ranges in GHz
Range(GHz) Peakl(MW) Average(kw) Loss(dB) VSWR DC-2. 56 DC -2 . 55 DC-2. 54 co -2. 52

3.15-14. 0 3. 20-12. 0 3. 20-11. 0 3. 3-9. 0

(dB) (dB) (dB) (dB)

2. 70-2. 90 5 5 0.7 1. 30:1 30 40 50 60

PHYSICAL

Dimensions,  approximate  ....  See Outline Drawing
Weight,  approximate

Net   ...........................,......   300    1b

Shipping,  domestic commerical,  approx..  450   lb
Waveguide Size .......................... WR-284
RF Cormectors

Input and Outyut ............ Mate with UG-53/U

Standard Finishes3
or UG-584/U Cover Flanges

Waveguide Interior and
Flange Surfaces  .............  Iridited Aluminum
Exterior Paint  .....,......... Blue hammertone

Pressurization,  maximum4 ...........   35 lbf/in2g
Cooling   ................  Convection and Radiation

Pub.   1717   4/67

ENVIRONM[NTAL5

Temperature Range
Operating  ......................- 54 to +71    °C
Non-operating and Storage  .......- 62 to +71   °C

Altitude,  above sea level,  maximum
Operatingl    ........................     50,000    ft
Non-aperatingandstorage  ..........    50.000    ft

Shock ....  Drop  test per par.   4.12. 6,  MIL-E-4970A
Vibration ........... Per par.  4. 6. 8,  MIL-E-4970A
Humidity ..........  Per Method  103A,  Condition 8,

MIL-STD-202B
Salt Atmosphere  . . .  Per Method  101A,  Condition 8,

MIL-STD-202B
Fungus Resistance . . .  Fabricated from non-nutrient

materials

Printed in U. S . A.

PALO   ALTO   TUBE    DIVISION       .      611     HANSEN     WAY      .      PALO     ALTO      .      CALIFORNIA



F284HAl

lloT[S:

1.   Value applies with waveguide pressurization of 45 lbf/in2a.      3.    Other finishes are available on special order.
Other permissible peak power values can be determined
using the following ''standard"  conditions:   (1)  maximum
peak  power   of  500  kw  and  average  power  of  5  kw,
(2)  atmospheric pressure at an ambient temperature of
2o°C,  and (3) dry air dielectric.

4.    The  F284HAl  is  pressure  tested  to  35  lbf/in2g  at  the
factory.

5.    Unless otherwise specified,  environmental characteristics
are for non-operating and storage conditions.

2.    Measured  in  the TE]o  and TEo]  modes  above  4. 0 GHz.       6.    This filter can be modified to meet other specifications,

CHARACTERISTIC   CURVES

TYploAL   STOP-BAND   ATTENUATloN
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2345 789 i 0

FREQUENCY-(GC)

NOTE:

Refer to the following filters for outline drawings :

F284AAI

F284AA5

F284AA6

F284FAI

F284GA3

OUTLINE   DRAWING

®



varian

DESCRIPTloN

The  F430CA7  is  a  single-section ha.rmonic filter of
the  r.eactive type.    It introduces a. large reactive im-
pedance to undesirable spurious signals generated by
a microwave transmitter while introducing a minimum
of passband attenuation.    This filter is  located nor-
mally near the transmitting tube in the  line between
the tube and the antenna.

This  reactive-type  filter uses  variable-impedance
waveguide and is  referred to as  a waffle-iron filter
because  of  its  waffle-iron-like  construction.     It
allows only the  dominant mode to propagate over the
entire  stopba.nd  and is  rugged,  compa.ct,   and  easily
fabricated.

RATINGS

a

HIGH   POWER

MICROWAVE   FILTER

F430CA7
6.66

Frequency Attenuation(dB)Note1 Max
C\VPower

(GHz) VSWR (k\\'Note 2

Passband I.75  -2.40 0.2  max 1.35 12

Stopbands 3.5     -4.8 60    min

4.8     -7.2 50    min

7.2     -8.8 40    min

8.8     -9.6 30    min

FEATURES

•   Rea.ctive  filtering  of  harmonies  and  spurious
signals

•  Waffle-iron principle

•   High power

•   Low passband loss

•   High  stopband loss

•   Rugged dip brazed aluminum construction

•   Lightweight and small  size

MECHANICAL

Mounting position   .................     Any

Waveguide  size ....................    WR-430

RF  connectors  ....................    See  outline

Length,   in.  ,   appl`ox  ...............     38

Weight,   lb. ,   approx  ...............     23

Pressure    capability,  psig,   max ....    30

Cooling

Finish

Convection
and radiation

Silver gray
hammertone

California avenue Operation / 6ol  california ave/ palo alto / california



F430CA7

TYPICAL   CHARACTERISTICS
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FREQUENCY   (GHZ)

OUTLINE    DRAWING

ENVIRONMENTAL

This rugged dip brazed aluminum filter is suitable for
use in severe environments.    Filters to meet  specific
environmental requirements are available on request.

NOTES

1.     Attenuation ratings  are  measured for the TE]o
mode  in  the  passband  and  the  TEio a.nd   TEoi
modes  in the  stopband.

2.      The  specifiedpower  rating is for pressurization
with  dry air  at  14. 7  psia.

I I I I I I I I I I I I I I I I I I I

5.0                                               +++

4.19LASS) :11:I6'ac+I
1111111111111           I           I           1111I

•"

UC-435A/U  (8

DIMENSIONS  ARE   IN   INCHES  AND                                                                                                                                                 BOTH  ENDS

ARE  A PPROX IMATE.

I'i.inted  in   U . S. A .

U
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F650AAI
HIGH    POWER

MICROWAVE    FILTER

1.25.1.35    GHz

16.5   MW,    peak

75   kw,   average

a

®

DESCRIPTloN

The  F650AAl  is  a straight  leaky-wall,  absorp-
tive   harmonic   filter for   use   with  high  power
L-band  radar  transmitters   requiring  optimum
spurious  harmonic-energy  suppression.    Pass-
band  loss  is less than 0.15 dB  between 1.25  and
1. 35 gigahertz,  yet second-harmonic attenua,tion
is  at  least  45 dB.   It can handle  a peak power of
16.5 megawatts  at  0.0045 duty.    For  best  per-
formance,   the filter should be installed near the

transmitting tube  in  the waveguide transmission
line between the tube and antenna.   The  F650AAI
consists  of  a  primary  waveguide  and  arrays of
terminated  secondary wa,veguides mounted along
the primarywaveguide walls .  The primarywave-
guide serves as the highpower bandpass element;
the secondary waveguide terminations absorb the
harmonic signals.  Sturdy welded and dip-brazed
construction assures long,  trouble-free life.

GENERAL    CHARACTERISTICS  ]9  2

ELECTRICAL

Passband  Frequency Range  . .   1.25 to  1.35  GHz
Power Handling,  peaks ...........        16.5  MW
Power Handling,  average  .........            75  kw
Insertion Loss,  maximum4 ........       0.15  dB
Passband VSWR,  maximum .......    1.15:1
Stopband Attenuation,  minimums

2.5  -2.9   GHz
2.9  -3.7   GHz
3.7  -4.6   GHz
4.6  -5.4  GHz
5.4  -6.2   GHz

Stopband VSWR,

...................      20   dB

...................      15dB
in axim urn   ........    1 . 5 : 1

Stopband Average
2.5  -3.7   GHz
3.7  -4.6   GHz
4.6  -6.2   GHz

2831     9/72

Power Absorption
•,.,..,,,.,...,,,,,120W

................. ''   100  W

.................. '      80W

PHYSICAL

Dimensions ,  approximate . . See Outline Dra,wing
Weight,  approximate

Net
Shipping,  domestic  commercial

Operating and Mounting Position   .........   Any
Waveguide  Size .......................  WR650
RF Connectors

Input and Output  ....... Ma,te with UG-418A/U
Flat Flanges

RF Seals Required
Input and Output  ......  Parker  Type  5600-60,

or equivalent
Standard Finishes6

Waveguide Interior &
Flange Surfaces  .......   Iridited Aluminum

Exterior ........  Fed.  Std.  595-Grey Enamel
No.  26132 MIL-STD-171  Class  8

Pressurization,  maximum7  ........   2o  |bf/in2g
Cooling   ............    Convection and Radiation

Printed in U. S . A .

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303



F650AAI

GENERAL   CHARACT[R|ST|CS]'a

ENVIRONMENTALS

Temperature Range
Operating    ..................- 54 to +71   °C
Non-operating and storage    ...- 62 to +71  °C

Altitude,  above  sea level,  maximum
Operating9  ......................  15, 000   ft
Non-operating and Storage    .......  50, 000  ft

Shock   ............    Drop test per par.  4.12.6,
MIL-E-4970A

Vibration  ......   Per par.  4.6.8,  MIL-E-4970A
Humidity   .....    Per Method  103A,   Condition 8,

MIL-STD-202B
Salt Atmosphere    ..........   Per Method  101A,

Condition 8,  MIL-STD-202B
Fungus Resistance   ..........   Fabricated from

non-nutrient in aterials

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional data or product refinement.  Varian Associates
should   be   consulted   before   using   this   information  for
equipment   design.

2.   This  filter  can  be  modified to meet other specifications.

3.  Value      applies      with      waveguide      pressurization     of
3o  1bf/in2a.   Other   permissible   peak  power   values  can
be   determined   using  the  following  standard  conditions:
(1)  maximum  peak  power of  4.7  MW  and  maximum  duty
of  0.016,   (2)  atmospheric  pressure  at  an  ambient  tern-
perature of 20°C,  and (3)  dry air dielectric.

84.000 ± .125
2133.6 ±  3.18

CHARACTERISTIC   CURVES

Typical     Pert ormance     Values

ATT[NUATI0N    CHARACTERISTICS

MEAS
I UBE

MEN
11TSENSITl

V'TY  LIMl
I T,  50  dB

7_ V E,\
//``,/ \ \\\\_

\_, -\TEol

```
TET 0'E'o

```

123456
FREQUENCY   (GHz)

4.   Measured   in   the   TEio   mode.

5.  Measured   in   the   TEio   and   TEoi   modes.

6.   Other   finishes   are   available   on   special   order.

7.   The      F650AAl     is     pressure     tested     to     25lbf/inag
at   the   factory.

8.   Unless otherwise specified, environmental characteristics
are for non-operating and storage  conditions.

9.   For   high   altitude   operation,  the   filter   must   be   pres-
surized   as   specified   in   Note  3.

OUTLINE    DRAWING

FLANGES  MATE  WITH  UG-418A/U
TYPICAL   BOTH   ENDS

PROJECTloN

©E±
i      i:ch`h     =

®

0



TECHNICAL   DATA

DESCRIPTION

The F650AA15 is  a straight leaky-wall absorptive
harmonic filter  for use  with  high power  I-band
radar  transmitters  requiring  optimum spurious
harmonic-energy    suppression.     This   filter   is
characterized by very low insertion loss and low
VSWR  in the passband.   It provides  trouble-free
transmission  of  high  peak  and  average powers.
For  best  performance,  the  filter  should  be  in-
stalled  near  the  transmitting  tube  in  the wave-
guide transmission line between the tube and  the
antenna.    The  F650AA15  consists  of  a  primary
waveguide   and  arrays  of  terminated  secondary
waveguides mounted along the primary waveguide
walls.    The   primary   waveguide   serves   as  the
high   power   bandpass   element;     the   secondary

®

i

F650AA15
HIGH    POWER

MICROWAVE    FILTER

1250-1350   MHz

6:65k#y'avpeeraakge

waveguide   terminations   absorbs   the   harmonic
signals.    Sturdy,   welded,    and  dip-brazed  con-
struction assures long,  trouble-free life.

GENERAL   CHARAOTERISTICS]

ELECTRICAL

Passband Frequency Range  . .   1250  to  1350  MHz
Power  Handling,  peak   ..............  6.5  MW
Power  Handling,  average ............  6.0   kw
Insertion Loss,  max  ................   0.2  dB
Passband  VSWR,  max   ...........   1.15:1
Stopband Attenuation,

2nd  Harmonic  ....................     40   dB
3rd  Harmonic  ....................     30  dB
4th Harmonic

PHYSICAL

Dimensions  ..............   See Outline  Drawing
Weight,   a,pprox   ...............     601b/27.2  kg
Mounting  IJosition   ......................    Any
Cooling   .............  Convection and Radiation
RF  Flanges  ..............   UG-418A/U Flanges
Standard  Finish  ........................  Grey
Waveguide Pressurization, dry air,

operatinge  .......  15 lbf/ina g(1. o5 kgf/crf g)
20dB

OUTLINE    DRAWING

iiiiiEEHHiiiiiiiiiiiiiiiill

DIMENSIONS -J#-

UC-418A/U FLANGE
2 PLACES

L-BAND  WAVECUIDE

i#x#,NNER-
DIMENSIONS

Printed in U.S.A.

220.47

_i

varian/palo    alto   microwave    tube    division/611    hansen   way/palo    alto/california    94303



F650AA15

NOTES:

1.   Characteristic  values   are  based  on   performance  tests.
These  figures  may  change   without  notice  as   the  result
of   additional   data   or   product   refinement.    Contact  the
Palo   Alto   Microwave   Tube   Division   before   using  this
information  for  final  equipment  design.

2.   Waveguide   should   be   pressurized   with   dry   air.     This
unit is  pressure  tested  to 20  lbf/in2g at the factory.

CHARACTERISTIC    CURVE

MiliiMi"    sTopBAND    ATTENUATloN    oiimACTERisTics

2 'o

3'a

4'o

0123456
FflEOuENCY (CHI)

TYPICAL   HIGH    POWER    COMPONENT   APPLICATloN

®

',

u



TECHNICAL   DATA

Varlan

DESCRIPTloN

The  F650DA6  is  a  high-power,   bandpass  filter
of   directly-coupled-cavity   design.    It   is   ideal
for use in  FAA  long-range radar  systems oper-
tlng   at   peak   power   levels   up   to   6  megawatts
at  an  average power of  6  kilowatts.    This filter
effectively suppresses  spurious  signals on either
side  of  its  passband of  1250  to  1350  megahertz.
The     special      directly-coupled-cavity     design

a

F650DA6

HIGH    POWER

MICROWAVE     FILTER

1250-1350    MHz

provides  the  electrical  and  mechanical  perfor-
mance  required  by  FAA  specifications.    Char-
aterized   by   very   low   insertion   loss    and   low
VSWR  in  the  passband,   the  F650DA6  also  pro-
vides  stopband  attenuation in excess of  100  dB.
Sturdy,    welded,     aluminum-alloy   construction
is lightweight and assures long trouble-free life.

GENERAL    CHARACTERISTICS]

ELECTRICAL

PASSBAND  CHARACTERISTIC S STOPBAND  ATTENUATION

Frequency Average Peak
MaximumInsertion

Maximum Lower  Stopband Upper  Stopband

Frequency Attenuation Frequency AttenuationRange Power Power Loss VSWR

quHz) quw) quw) (dB) (MHz) (dB) (MHz) (dB)

1250-1350 6 6 0.30 1. 3 :1

DC-1180 70 1480-1500 100
1180-1200 60 1450-1800 60
1200-1210 50 1430-1450 50
1210-1230 15 1380-1400 15

p ri v s I C A L

Dimensions ..............  See Outline Drawing
Weight,   approx   ...............   60  lb/27.2  kg
Operating and Mounting Position  .........    Any
Cooling   ............. Convection and Radiation
Waveguide...........................WR650

Pressurization,dryalr,min....(;:;;5kgib/fc/in22®8

RF  Flanges ......... Mate with UG-418  Flanges
Material........................Aluminum

OUTLINE    DRAWING

NOTE :

Characteristic    values    are    based    on   performance    tests.
These   figures   may  change   without  notice  as  the  result  of

3595     1/77

additional  da.ta  or  product refinement.    Contact Varian Palo
Alto    Microwave    Tube    Division,     Microwave    Components
Operation before using this information for equipment design.

Printed  in  U.S.A.

varian/palo    alto   microwave    tube    division/611    hansen   way/palo    alto/california    94303
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D ESCRI PTI0N

The  Val`ian  F650HA2  is  a  combination  filter
of  the  absorptive and reactive type.    It limits
undesirable  harmonic  signals  generated  by a
microwaLve   transmitter   by   aL  combination  of
absorptive and reactive techniques while intro-
ducing a minimum of passband attenuation.  This
filter,  normally  located near the transmitting
tube in the line between the tube  and the antenna,
reduces RF interference.

This filter.  consists  of four  sections:   section I
is  a  reactive  bandpass filter,   sections 11,  Ill,
andlval`e  of the  lea.ky-wall type  and  comprise
a primarywaveguide with arrays of terminated
secondarywaveguides  mounted along the walls
of  the  primary  wavegui.de.    The terminations
located in the secondary waveguides  absorb the
harmonic  signals.

Features  are:   effective r.emoval of all out-of-
band  ener.gy,   high  power,   rugged  welded  and
brazed construction,  low passband VSWR,  min-
imum  insertion   loss  for.  maximum   filtering,
and exceptional long life.

GENERAL      CHARACTERISTICS    (Note7)

[L[CTRICAL

Circuit Frequency
(GHz)

F650HA2

This  filter  was  mechanically and electrically
designed for FPS-type radars.    The filter can
be   I`eadily   fitted  on  other  radars  within  the
filter frequency range and power rating.

Attenuation
(Note  1)

(dB)

VSWR
Max

Power
(Note  2)

Passband                      1. 25 -1.35
fo  =  1.  3

Stopbands

Pub.   1670     2/67

fo ±  100  MHz
fo  ±  150  MHz
fo ±  200  MHz

california avenue o

0. 5  rna.x

10  min
45  min
50  min
40 min
8o min
40 min
70  min
70  min
60  min

eration / 601  california

1.3                    3  MWpeak
0. 0015  duty

4. 5  kw aver.age

Note  6
Note  6
Note  6
Note  6
Note  6
Note  6
Note  6
Note  6
Note  6

50 kw average
50 kw average
50  kw average
50  kw  a.verage
50 kw average
50 kw average
50 kw average
25  kw average
25  kw average

Printed in U. S. A.

ave / palo  alto / california



F650HA2

P   H   YS  ICAL

OperaLting  and  Mounting  Position   .....................................................      Any
Waveguide  Size     .................................................................     WR-650
RF Connectors

Input     ......................................     UG-418A/U  flange,   mates  with  UG-418A/U
Output    .....................................     UG-418A/U  flange,   mates  with  UG-418A/U

RF Seals Required
Input     ...........................................      Par.ker  Type  2010-099,   or  equivalent
Output    ..........................................      Parker  Type  2010-099,   or  equivalent

Dimensions,  approximate
Length   ......................................................................       168  in
Height     .....................................................................       21.  9   in
width    ......................................................................       25.  3   in

Weight,  approximate
Net    .........................................................................        270   lb
Shipping,   domestic,   commercial     ..............................................      4751b

Standard Finishes  (Note  3)
Waveguide  Interior   .................................................    Iridited  aluminum
Flange  Surfaces     ...................................................    Iridited  aluminum
Exterior    ..............................    Federal  Std.   585-Bla.ck Enamel No.   17038;  MIL-

STD-171  Class  8
Pressurization,   maximum  (Note  4)     ...........................................        201bf/inag
Cooling       ........................................................    Convection  and  radiation

E  NVI   RONM   ENTAL

Temperatuie
Operating...............
Non-operating and storage

Altitude
::! :: :;I:8; #:E:f:;8A 3:::  f: : ::a f: i

Operating   ......................................      0  to  15,  000  ft  above  sea.level  (Note  5);
MIL-E-4970A  par.   4. 4  Proced.   11

.     0  to  50, 000  ft  above  sea.  level;  MIL-E-4970A
paLr..   4. 4  Proced.   11

....      DroptestperMIL-E-4970Apa.r.   4.12.6

..................      MIL-E-4970A  par.   4.  6. 8
90  to  95  percent relative humidity and  40 ±2°C

temperature  for  96  hours;  MIL-STD-202B,
Method  103A,   Condition 8

..     MIL-STD-202B,   Method  l01A,   Condition  B

.....     Fabricated from non-nutrient materials

Non-operating and  storage     ..........

Shock,   non-operating  aLnd  storage  .........
Vibr.ation,  non-operating and storage   .....
Humidity,   non-operating and storage    .....

SaLlt Atmosphere,   non-operating and  stor`age
Fungus  Resistance   ......................

NOTES:

1.     AttenuaLtion  ratings  are  measured for. the
TEio   mode  in the passband and the TEio
and TEoi  modes in the  stopband.

2.     The   specified   power   ratings   appear   in
table  1.

3.     Sta.ndard   finishes    are    supplied   unless
otherwise  specified.

4.      Thisfilter.  is  factory tested to  251bf/inag.
5.      For.the altitude-operatingrating,  thefilter

must be pressur.ized as specified in table  1.
6.      The VSWR  of r.eactive  elements  is  high in

the  stopbands  but  is  partly padded out by
the  absor.ptive  elements.

7.      This  filter  can  be  modified to meet other
SpecificaLtions.



F650HA2

Conditions
Load vswR         lbf/in2a

a

®

TABLE  1
Power Handling Capability -Peak Rated Values

Avera e Peak P ower,   MW
10.0                     25.0
kwkw

For absolute maximum values  multiply the peak ratings by 1. 35.

CHARACTERISTIC    CURVE

ATTENUATION    CHARACTERISTICS-

11 lT   ___

LMEASUPEMENT   SENSITIVITY   Ll NIT

FAT
TENUATION-TEio   AND   TEoi

1
23456

FREQUENCY   (CHz)



F650HA2

OUTLINE

SECTION I

LEW  a-8
(SECTION JI  ONIJY)
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D ES CRIPTloN

The  F2100AAl is a two-section harmonic filter of the
leaky-wa.Il  type.    It absorbs  undesirable  harmonic
signals  generated by  a. microwave transmitter while
introducing a minimum of passband attenuation.    This
filter,  normally located near the transmitting tube in
the line between the  tube a,nd the antenna,  reduces  RF
interference and increases  the power-handling capa-
bility  of the waveguide transmission  line.

The  leaky-wall  type  absorptive filter  comprises  a
primary waveguide with arrays  of terminated second-
ary waveguides  mounted along the walls of the primary
waveguide.    The  harmonic  signals  are  absorbed  by
the terminations located in the secondary waveguides .

RATINGS

a

HIGH   POWER

MICROWAVE   FILTER
F2100AA1

6.66

Frequency(GHz)
Attenuation(dB)Note1

MaxVSWR
Power  -  Note 2

Peak  (MW) Duty Avg  few)

Passband .400   -       .450 0 . 1  max 1.15 10 0.03 300

Stopbands .800   -       .850 20    min 2.0 1

.850   -       .900 25    min 2.6 1

1.200   -1.250 30    min 1.4 1

1.250   -1.350 35    min 1.4 1

1.600   -1.800 25    min 2.9 1

FEATURES

•   Absorptive filtering of harmonies

•   Ijeaky-wall principle

•   Highpower

•   I.ow  passband  loss

•   High stopband  loss

•   Rugged welded aluminum construction

•   Increa,sed power  handling capability  of  trans-
mission  line .

MECHANICAL

Mounting position    .

Waveguide  size    .  .  .

RFconnectors      ...

Length,   in. ,  approx

Weight,1b. ,  approx

Any

WR-2100

See outline

166

1200

Pressure capability,  psig,  max     .....      0

Cooling    ...........     Convection  and  radiation

Finish    ...............      Silver  gray  hammertone

California avenue operation / 6ol  california ave/ palo alto / california



F2100AA1

TYPICAL   CHARACTERISTICS
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FREQUENCY  (GHZ)

OUTLINE    DRAWING

165. 75  ±  0. 25

|L7

FLANGE  TO MATCH  CPR-2100  FLANGE

TY P I CA L- a 0TH  E N D S

ENVIRONMENTAL

This   rugged  filter  is  suitable  for  use  in  severe
environments.     Filters  to  meet  specific  environ-
mental requirements are available on request.

NOTES

1.   Attenuation  ratings  are  measured  for  the  TEio
mode in the passband and the TEio and TEoi modes
in the  stopband .

2.   The  specified power  ratings  are for  (1)  unpres-
surized waveguide,  (2) ambient temperature 20°C,
and  (3) dry air dielectric.

•cO                         "01I

DIMENSI0NS  ARE   IN   INCHES;   THOSE  WITHOUT

TOLERANCES  ARE  APPROXIMATE.

Printed  in  U. S. A .
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This  catalog  lists  all  the  water  loads  available  from  the Varian  Micro-
wave   Components   Operation.   Both   rack   mount   and   table   mount
calorimeters are also listed.

The Microwave Components  Operation is an integral part of the Varian
Palo Alto Tube Division. Our working arrangement with the tube groups
assures  the  buyer  a  quality  product  that  has proven itself under high
power conditions.

Sufficient  detailed information is given so that engineers can determine
the  appropriate  water load  for a particular application. The Microwave
Components  Operation  can   design  and  fabricate  loads  to  particular
specifications    and    we   welcome   requests   for   special   and   unusual
requirements.

® varian  paio alto tube division
611    hansen   way    .   palo   alto,   california   94303
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TYPES  OF WATER  LOADS
r`      Varian manufactures four different types of water

loads.  These  loads  have  low  VSWR  and  are  con-
§ervatively  rated.  Most  types are capable of main-
tairing gas pressure, many can be used in evacu&ted
waveguides,   and   all  are  desigried  for  convenient
installation and reliable operation.
Selection of water load for a particular application
is  normally based on many system considerations.
With   three   waveguide   types   available,  Varian  is
able  to  make  traderoffs  in  features,  so  that  most
applications  can  be  accommodated  by  a standard
load. Of course, we always are glad to desigri special
loads to meet any of your unique requirements.

Ei]

EiE

The  basic  designs  of  these  standard  water  loads
produce   a  maximum  VSWR  of  I.15:1   over  the
following bandwidths :

Teflon wedge             30*40%
Ceramic Block             12-16%
Glass Tube                  50-75%  (Full  bandwidth

with  appropriate wave-
guide transitions)

Lower values of VSWR can be provided for narrow-
band units.
To   assist   in   selecting   the   best   load   for   your
apphications,   the   features   of  each   type  are  dis-
cussed  below.

e#EF§Aav!ge   BB,ke®8E€    EL®ADS

These  loads  utiifee  a  ceramic  block  window  as  a  dielectric  step  transformer tQ match the impedance of
the waveguide to that of the water. The water acts as both the attenuator for the rf power and a means for
removing the heat.
Features

©    Very High Average power capabitity         ®    Very small size         ©     Light weight
©    Extremely Rugged construction

These loads are miniature in size and they have very high power capabifity.  However,  the bandwidths are
linited by  12 to 16 percent and the inlet coolant temperature range is 10 to 60°C.

TE FL®N WEgj6E  EL®AEB§;

These loads are similar in basic principle to the ceramic block type. The primary difference is a finear taper
of teflon employed as a broadband matching device which allows the tise of ethylene/glycol and/or water.
Features

®    High power capability         a    Extremely Rugged construction         ®    Broad Bandwidth
®     Water or Glycol-Water Mixture lnterchangeabflity

This  family  of loads  has  a  lower  average  power  and greater weight than the ceramic block or glass tube
loads,  but the bandwidths of teflon wedge loads are much greater than those of the ceramic  block loads.
Both teflon and ceramic loads are extremely rugged.

®®ffi%!AEL  L®AD8

These  loads  are  of the  tapered-resistor  type.  The  absorptive  element,  which  is  formed by a coneshaped
teflon  sleeve,  is  an  aquaeous  solution  of either ethylene/glycol or water. The teflon acts as a broadband
transition for the rf power.
Features

o     High Average power capabinty         ®<    Broad  Bandwidth         Q    Calorimetric operation

Coaxial loads are ruggedly constructed broadband devices that can be built to handle high average power.
This type of load is well suited to UHF applications .

@ELffi§S aFusBg  EL®ABS

Features
®    High Average power capability         o    Very Broadband operation        a    right weight
®    Calorimetric operation

Three additional factors must be considered in the choice of glass tube loads. They are (1) not as rugged as
teflon and ceramic loads, (2) larger, and (3) lilnited in pressure and temperature capabilities. They are ideal
for laboratory applications.



high power miniature water loads
(ceramic block type)

MODEL`        FREQUENCY
NUMBEF{                PIANGE

(GHz)

ANG.

P a ESS u Pl I ZE D
PEAK  POWEF`  -MW

DPY  AI 8

POWEP            0                  30        VACUUM     VSWR
(kw)         (Ibf/in2g)   (|bf/in2g)

COO LA NT C H A P ACTE f} I STI CS

TYPE

INPUT
TEMP

F3ANGE
(Oc)

STATIC
PPESS.
TEST

(lbf/in2g)

FLow2    p#fsxs.
PIATE          DPIOP
(gpm)         (Ibf/in2)

L975FA1           0.79 -0.82                150              1.25            ----

L770BA1           1.25 -1.35                100              5.0               35.0

1.07             Water 20 -30             100                  30              2

1.15            Water                 20 -40               100                     19                 5
L650BA1           1.30 -1.40               200             5.0 1.10              Water

L430BH4           2.10-2.13                550              ------------             1.10             Water

10 -40             200                  40              2

10 -65              ZOO                   90             40
L430BH2           2.30 -2.41                500              5.0               --------             1.15            Water                 10 -62               160                     95              45
L430BH1           2.30 -2.48               500             5.0               --------            1.15            Water                 20 -45               100                     95
L430BB1            2.35-2.70                  60              5.0               --------             1.15            Water                 65-80               loo                      11.4             5
L284BB8           2.65 -3.00                 20             2.0               10.0            ----            1.20            Water                40 -60              150                       3.8            2
L2848814        2.65 -3.00                 2o            2.o 14.0            25.0            1.20            Water                40 -60              150                       3.8            2
L284BA1           2.70 -3.00               200             2.0               14.0 1.15            Water                20 -60              150                    38                2
L284BC6           2.80 -2.90                  15             ----            15.0            25.0            1.20            Water                20 -60              150                       3                2
L284BA5           2.80 -3.10                   10              --------             30.0             1.15            Water                 20 -60               150                         1.9             2
L284886           2.80 -3.10                  50             2.0               14.0            ----            1.15            Water                20 -60               150                       9.5            2
L284887            2.80 -3.10                  30              --------             10.0             1.15            Water                 20  -60               150                        5.7            2
L284BB10         2.80  -3.10                     2              2.0               --------             1.15            Water                 20  -60               150                        0.5            2
L294BB11         2.80 -3.10                  50              2.0                14.0             ----             1.15            Water                 20  -60               150                        9.5            2
L2848812         2.80 -3.10                  50              2.0               --------             1.15            Water                 20  -60               150                       9.5            2
L294BB18         2.80-3.10                      2              2.0               --------             1.15             Water                 20  -60               150                        0.5             2
L284BC3            2.80 -3.10                loo              --------               6.0             1.15            Water                 20  -60               150                     19                 2
L284BC4           2.80 -3.10                  50             2.0               14.0            25.0            1.15            Water                 20  -60               150                       9.5            2
L284BC5*         2.80 -3.10                   18              2.0                14.0             15.0             1.15            Water                 20 -60               150                        3.5            2
L284BC7           2.80 -3.10                  50             2.0               14.0            25.0            1.15            Water                20  -60               150                       9.5            2
L284BC8           2.80 -3.10                  50             2.0               14.0            25.0            1.15            Water                20 -60              150                       9.5            2
L284BA2           2.85 -3.20               200             2.0               14.0            ----            1.15            Water                20 -60              150                    38                2
L2848813         2.856                                   1               2.0                --------             1.05            Water                 45°C  max           125                        0.2             2
L284BC9           2.90 -3.26                  30              2.0                14.0             ----             1.15            Water                    5 -40               150                     10                 5
L284BD1            2.90-3.26                      6              ------------             1.15             Water                    5  -40               150                         2                 2
L2848815         3.00 -3.60                  50              2.0               14.0            ----             1.25            60%  EG                   80                    150                       9.5            2

40% Water
L284BA3           3.10 -3.50                ZOO              2.0                14.0             ----             1.15            Water                 20 -60               150                     38                 2
L284BCIO        3.40 -3.60                  50             2.0               14.0

L187BA2          4.40 -5.00               100

1.15                15%EG
85% Water

1.15              Water

35-55              150                      9.5           2

20 -60              150                    19               2
L187886           4.40-5.00                   25              ------------             1.15            Water                 20-50               150                        4.8            2
L187BB8           5.20 -5.90                  20             0.9                 6.0            ----            1.20            Water                25 -35              150                       3.8            2
L187BB9           5.20 -5.90                  20             0.9                 6.0            ----            1.20            50% EG            25 -60              150                       3.8            2

50% Water
L187BB10         5.25 -5.75                   25              0.9                  6.0             ----             1.15             Water                  10 ~ 20               150                        4.8             2
L187885           5.40 -5.90                  25             0.9                 6.0            ----            1.15            Water                25 -50              150                       4.8            2
L187887           5.40 -5.90                  11             0.9                 6.0 1.15            Water                 25  -50               100                        2.1             2
L1137887         ` 5.50 -6.50                   20              0.5                  3.5             ----             1.15             60%  EG             25  -70               150                        3.8             2

40% Water
L159BA1            5.90-6.50                   20              ------------             1.15             Water                 20  -60               150                      17                 4
L137885            5.90-6.50                   12              0.5               --------             1.10             15%  EG            55-65               125                        2.3            4

85°/owater+50/o
L137BB9            5.90-6.50                   20              ------------             1.10            Water                 20-30               125                        3.8             4
L137BA1           5.90 -6.80                 85 1.15             Water                 20 -60               150                      16.2          10
L137886        5.925 -6.425              20 1.15 50%  EG

50% Water
60                   100                       3.8            4

®

i     Power sampling loop of 50 dB provided on this load.

i .    First numbers of Model  Number designate waveguide size  (see page  14 for explanation).
2.    Minimum full  power.

4            3.    Flanges are made to the latest revisions of EIA standard  RS-271  and/or lvIIL-F-3922.
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CONNECTOBS

pF3                           COOLANT

APPPOX.  DIMENSIONS

LENGTH
(in.)

WIDTH
OR

DIAM.               DEPTH
(in.)                              (in.)

APPPOX.
WEIGHT

(lb)

MAT'L
(EXCLUSIVE
OF  FLANGE)

CPPl-975F                1%''  NPT  Male

CPP-770F              2'/2",150 #

72.00                 12.00 Aluminum

30.00                 10.00                                             30.00                 Aluminum
CPB-650F          '    2"-11'/2"  NPT Male        29.50                 10.70

Special                      2"-111/2''  NPT Male        19.75                    8.50

5.50 CU -SST

3.00                                        CU -SST
CP8430F              2" NPT Female                 15.40                12.00                  2.60                16.50                CU -SST
UG-435                    2`'  NPT Male                       16.00                   8.10                   2.60                 14.00                 CU  -SST
CPP-430F              1 ''  NPT Female                  15.40                   4.70                   2.60                 13.50                CU -SST
CPP-284F              1" NPT Female                  10.75                   3.30                   1.80                   6.50                CU -SST

Special  vacuum          1"  NPT  Female                  10.75                   3.30                   1.80                   6.50                 CU  -SST
CPPl-284F               1''  NPT  Female                  10.75                    3.30

r\

1.80                  6.50               Cu -SST
Special  vacuum          1"  NPT  Female                  11.00                    3.30 1.80                 8.00               Cu -SST
Special  vacuum          1''  NPT  Female                  10.75                   3.30                    1.80                   6.50                 CU  -SST
Special  Groove            1''  NPT Female                  10.75                   3.30                    1.80                   6.50                 CU  -SST
Special  vacuum          1 "  NPT  Female                  10.75                   3.30 1.80                  6.50                CU -SST

CPP-284G               1"  NPT  Female                  10.75 3.30                  1.80                 6.50               Cu -SST
CPPl-284F                1''  NPT  Female                   10.75 3.30                  1.80                 6.50               Cu -SST
Special                       1'`  NPT  Female                   10.75                     3.30                     1.80 6.50               CU -SST
UG-53/U                  1 ''  NPT  Female 10.75                   3.30                   1.80                   6.50                CU -SST

Special  vacuum          1 ''  NPT  Female                  10.75                   3.30                    1.80                   6.50                 CU  -Ssi=
Special vacuum          1 " NPT Female                  11.00                   3.30                   1.80                   7.00                 Cu -SST
Special  vacuum          1 " NPT Female                  10.75                   3.30                   1.80                   6.50                CU -SST

CPP-284F              1"  NPT  Female                  11.00                   3.30                    1.80                   8.00                 CU -SST
Special  vacuum          1"  NPT  Female                  11.00                   3.30                   1.80                   7.00                 CU  -SST

CPPl-284F               1''  NPT  Female                  10.75                   3.30                    1.80                   6.50                 CU  -SST
Special  vacuum          1'`  NPT  Female                  10.75                   3.30                    1.80                    7.00                 CU -SST

CPR-284F               1-1/16-12  UN-3B             11.00                    3.30                    1.80                    8.00                 CU  -SST
CPB-284F                1 ''  NPT  Female                   10.75                    3.30 1.80                  6.50                CU -SST

Special  vacuum          1''  NPT  Female                  10.75                    3.30                    1.80                    6.50                 Cu  AIIoy

CPR-284F               1"  NPT  Female                  10.75                   3.30                   1.80                   6.50                 CU  -SST
UG-54B/U               1"  NPT  Female 10.75                    3.30

CPFt-187F               1/2"  NPT  Female                     6.75                     2.12

1.80                  8.00               Cu -SST

1.12                   2.20                 CU  -SST
UG-149                    1/2''  NPT  Female                    6.75                    2.12                    1.12                    2.20                 CU  -SST
CPR-187F               1/2"  NPT  Female                    6.75                    2.12                    1.12                    2.20                 CU  -SST
CPP-187F               1/2''  NPT  Female                    6.75                    2.12 1.12                   2.20                CU  -SST

CPFi-187F               '/2"  NPT  Female                   6.75                    2.12                    1.12                    2.20                 Cu  -SST
UG-149                    1/2''  NPT  Female                    6.75                    2.12                    1.12                    2.20                 Cu  -SST

UG-149Stainless       ./2"  NPT  Female                   6.75                    2.12                    1.12                    2.20                 CU  -SST
CPP-137F              '/2"  NPT  Female                   6.00                    2.12                    1.12                    2.30                 CU  -SST

CPPl-159F               1/2''  NPT  Female                    5.75                    1.90                    1.00                    2.00                 CU  -SST
CPP-137G               1/2'' Tube 370 Flare              4.19                    2.72                    2.75                    2.10                 CU  AIloy

Male

UG-344                   3/8"  NPT Male                     4.19                    1.75                   2.20 2.10                  CU  AIloy
CPR-137F               '/2''  NPT  Female                     7.75                     2.12                   .1.12 2.30                 CU  AIloy
CPPl-137G 7/16-20  UNF-3A               4.119

Male
2.10                  CU  AIloy

(Cant.)

5



high power miniature water loads (ceramic block type)  (cont.)

MODEL]        FREQUENCY
NUMBEF]               RANGE

(GHz)

A:N G .

P f} ESS U P I Z E D
PEAK POWEP  -MW

DF'Y  A' Pl

POWEPl            0                  30        VACUUM    VSWR
(kw)        (lbf/in2g)  (|bf/in2g)

COOLANTCHAPACTERISTICS

TYPE

INPUT
TEMP

F'ANGE
(Oc)

STATIC
PRESs.     FLow2    p#fsxs.
TEST          F]ATE         DF] OP

(Ibf/in2g)      (gpm)        (lbf/in2)

10 -62
3o - 6o
3o - 6o

38
2o - 6o
6o - 80

1.10            Water
1.15             Water
1.15             Water
1.10             Water
1.15             Water
1.2o            6o%  EG

40% Water

7.10 -7.20
7.5o - 8.5o
7.5o - 8.5o
7.10 -1.90
7.8o - 8.5o
7.9o -8.4o

L137BA7
L112BA2
L112BC2
L137BA5
L112887
L 112BA5

55-65             150

60-80             150

60-80             125

1.10               15%EG
85% Water ife%

1.20            60% EG
40% Water

1.2o             6o%  EG

L112885           7.90 -8.40

L112886          7.90 -8.40

L112BC1            7.90 -8.40                   10

L112BC3           7.90 -8.40                  10

L112BC4           7.90 -8.40                  10

40% Water
1.20      Wateror50%      65-70              125

EG , 50% Water
1.15             60%  EG            45  -71                125

40% Water

L112FA1            7.90 -8.40                  15 1.10      Coolanol25         60-80               150
L137BB8           7.90 -8.40 1.15             65%  EG                    66                     125

35% Water
1.15              60%  EG

40% Water
1.07             Water
1.15             Water
1.15             Water
1.15             Water
1.15             Water
1.25             Water
1.15              50%  EG

50% Water

1.20             Water
1.15              Water
1.07             Water

L137BC2           7.90 -8.40 49 -60             125

1 5 - 40
2o - 6o
20 - 60
20 - 60
2o - 6o
1o -5o
2o - 6o

8.35 - 8.55
9.00 -10.00
9.40
9.40 -10.60
9.8o -1o.8o
9.8o -1o.8o

10.00 -10.40

L 1 1 28 F 1
L90BA2
L 112888
L90885
L90BA3
L90FAI
L90BB8

20 -60             150
2o-6o            15o
25-35             150

0.12                0.8
o.12                o.8
o.12                o,8

15.00 -16.60
:::# I :::#         :

2o15cO -16.20

L62883
L62882
L62BD1
L62BB1            17.70 -18.20                  5             0.12               0.8 1.15            Water                20 -60              100                       2

5-35             150

25-55             100
25-55            loo

1.15              Water

1.15             Water
1.15             Water

L62BA1         17.975 -18.025            20             0.12              0.8

0.13----
o.13----

L28BA2          26.50 -28.00                2            0.02
L28BA 1          33.80 -35.00                2            0.02

12

12

1.   First numbers of Model  Number designate waveguide size (see page 14 for explanation).
2.   Minimum full  power.
3.   Flanges are made to the latest revisions of EIA standard  RS-271  and/or MIL-F-3922.



CONNECTOPS

RF3                             COOLANT

APPROX.  DI MENSIONS

LENGTH
(in.)

WI DTH
OR

DIAM.               DEPTH
(in.)                             (in.)

MAT'L
APPF`OX.         (EXCLUSI VE
WEIGHT         OF  FLANGE)

(Ib)

CPF]-137F            . '/2"  NPT Male                         3.85                    2.50                    2.60                    1.50                 CU AIIo
CPB-112F               '/2"  NPT Male                           2.75                     3.88                     1.cO                     1.10                  CU  Alloy
CPP-112F               '/2'`  NPT  Female                    2.62                    3.25                     1.00 1.10                   CU  Alloy
CPPl-137F              '/2"  NPT Male                         3.50                   3.75                    1.cO                    1.20                 CU  -SST
CPP-112F                1/2"  NPT  Male                           2.75                     3.88                     1.00                     1.10                  CU  Alloy
CPPl-112F                1/2"  NPT  Male                           2.75                     3.88                     1.00                      1.10                  CU  Alloy

CPP-112F                1/2''  NPT  Male                           2.75                     3.88                     ].00                      1.10                  CU  Alloy

CPB-112F                1/2"  NPT  Male                           2.75                     3.88                      1.00                      1.10                  CU  Alloy

CPPl-112F                1/a''  &  '/2"  NPT                          2.75                      3.12                      1.00                      1.10                   CU  Alloy
Female

CPFl-112F               1/2"-14  NPT  Male                 2.85                     3.88                     1.00                     1.20                  CU  Alloy

CPR-112G               1/2"  NPT Male                           5.00                      1.75                      1.00                      1.30                  CU  Alloy

CPP-112F               %"  NIT  Female                   8.cO                   3.cO                    2.20                   3.00                 Cu  Alloy
CPF`-137G               %"  NPT  Female                     2.87                     3.sO                     1.cO                     1.20                  CU  AIloy

UG-343                    %"  NPT Male
Modified
cpp-112F %"  NPT Male
CPP€OF                 %''  NPT Male

ZH

3.50                   3.75                    1.00 1.50                  CU  Alloy

1.30                CU -SST
1.cO                  CU  Alloy

NPT Male                          2.75 7                      1.00 1.00                 CU Alloy
CPR-90F                  1/2''  NPT Male                          2.75                    3.87 1.00                      1.00                   CU  AIIoy
UG-39/U                 '/2"  NPT Male                          1.75                    1.63                    2.50 1.00               CU -SST
UG-39                       '/2''  NPT Male 2.75                    3.87                     1.00

UG419                   3/8'`  NPT  Male                     2.29                   2.72                   0.75

1.00                 CU  Alloy

0.70                 CU  AIlo
UG419                   3/8'' NPT Male                     2.29                   2.72                   0.75 0.70                 CU Alloy

Special stainless         3/8'' NPT Male                     2.29                    2.72                   0.75 0.70                 CU  Alloy
Special                      3/8''  NPT Male 2.29                   2.72                   0.75                   0.70                 CU Alloy
UG-419                    3/8''  NPT Male

UG-599
uG-599

3/8" NPT Male
3ro" NPT Male

2.29                   2.72                   0.75

2.86                   2.72
2.86                  2.72

0.70                 CU  AIloy

0.50                 CU  Alloy
0.50                CU AIloy

r-Widthl

7

ft
Model  No.  L137BA5 Model  No.  L187885



L112DA2            7.00-10.20            40                   0.5                       1.6                    1.10 75                         5                          75
L112DA3           7.00 -10.20           40                   0.5                      1.6                    1.10                      75                     Note 4                     75                     3

L112DA1             7.10-10.20               8                    0.5                        1.6                     1.15                        75                         12                              75                       1.5
L90DA1               7.10 -12.40               8                   0.3                       1.0                    1.15                       75                         12                             75                       1.5
L90DA2              8.20 -12,40           40                  0.3                      1.0                   1.10                     75                         5                           75                     3
L90DA3             8.20 -12.40           40                 0.3 1.0                          1.10 75                    Note 4                    75

1.    First numbers of Model  Number designate waveguide size  (see page  14 for explanation).
2.   Coolant can be Ethvlene Glycol or Water.
3.   Minimum full  power.
4.   See individual  data sheets.
5.    Flanges are made to the latest  revisions of  EIA standard  RS-271  and/or MIL-F-3922.

8

u
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CONNECTOF`S                               APPPOX.  DIMENSIONS

PFS                            COOLANT LENGTH
(ft -in)

WIDTH
(in.)

APPF'OX.
WEIGHT

(lb)

MOUNTING
POSITION NOTES

UG-53                       1/2"  NPT  Female 3 -3                 71/2                       16                     Any                           Loadonly
UG-53                        1/2''  NPT  Female 3-3             8                     45

UG-149                    1/2"  NPT  Female                         3  -11                   71/2                        25

Horiz -Press        L284DA2, Flow Peg.,

::?. Uprlcht       T2|#rmp#%:clod Tran8.
UG-149                     1/2"  NPT  Female 3-11                 8                         28

UG-149                   3/8"  OD Tube  Female          2-2                 4-1/8                    5

Horiz -Press L284DA2,  Flow  Peg.,
Peg.  Upright         Therm, Cooled Trans.

Any                           Load  only
UG-149                   3/8'`  OD Tube  Female          2 - 24-1 85 Any                           Load  only
uG-344                   %''  NPT Female                       4 -2                71/2                      20
UG-344                   3/8" OD Tube  Female          2 -81/2             4-1/8

Any                           L284DA2, Cooled Trans.
8                     Any                            L187DA3, Transition

UG-344                    '/2'`  NPT  Female

UG-51                        '/2" NPT  Female

4-28 34

4-1               7/2                  20

Horiz  -Press        L284DA2,  Flow  Reg.,
F}eg.  Upright          Therm, Cooled Trams.

Any                           L284DA2, Cooled Trans.
A          UG-51                    t/2'' NPT Female                     4-1 834 Horiz  -Press        L284DA2, Flowpeg.,

Beg.  Upright         Therm., Cooled Trans.
Any                           Load onlyuG-51                      3/8"ODTube Female          1  -5                3                           2

UG-39                     3/8" OD Tube Female          1  -9'/4             3-1 8                   3                    Any L112DA1. Trans.
UG-39                       1/2''  NPT  Female 4-1                 71/2                      20 Any                           L284DA2, Cooled Trans.
UG-39                       1/2"  NPT  Female 4-1               8                      24 Horiz -Press       L284DA2, Flowpeg„

Reg.  Upright         Therm., Cooled Trans.

a
Model  N.  L284DA2

9



high power broadband compact water loads
(teflon wedge)                                                                                                                                                                    {}

L650AA3                 1.12 -    1.70                   50                5.0               35.0                          1.15               125                           8
8

E
i€b
1]

7
Ii

7

50                5.0              35.0                                                 125
#           ::8          3::8                  ::#          :3:
7i               7.0              50.0                         1.10              125
sO                 5.0               35.0                            1.10                125
sO                5.0               35.0                           1.20               125

3.0               20.0                                                  125
%             3:8            28:8                     ::::           i£E10
35                3.0               20.0                            1.15                125

1.12-1.70
1.2o-    1.6o
1.24-1.34
1.25-1.35
1.34-1.46

1.70-2.40
1.7o-2.6o
1.7o-2.6o

L650AA5
L650AAI
L770AAI
L650AA2
L650AA6

L430AA5
L430AA6*
L430AA1
L430AA3                1.75 -2.12                  35               3.0              20.0 1.10                  125                                 7

3.0                20.0                            1.10                125                             7
3.0                20.0                             1.10                125                              7

L430AA4                1.75 -2.12                  35
L430AA2               2.20 -2.40                  35
L284AA1                2.60 -3.35                   25               2.0              14.0 1.10                 125                                5

1.10                  125                                 5
1.10                  125                                 5

25                2.0               14.0
:2:i££:           2i.#=:3:            =          Z:8          :::EL284AA4               2.60 -3.35

2.0                 14.0                              1.15                 125                               5
2.0                 14.0                             1.15                 125                               5

25
:2#ii:        Z#=::::          =L284AA2               2.60-   4.00
L284AA6               2.60 -4.00 25                 2.0                14.0                             1.15                125

25                2.0               14.0 1.15                   125

15                  0.9                   6.0                             1.15                125
15                 0.9                   6.0                             1.15                125

L284AA7               2.60 -   4.00

L187AA1                3.96-    5.85
L187AA5               3.95 -5.85
L187AA3               4.00 -6.00 15                 0.9                  6.cO                          1.15                125                              3

1.10                 125                               3
1.10                  125                                3

4.40-5.00
:::;#:         ::#=  ::38L187AA4
L187AA6               4.40 -5.00 1.10                  125                                 3

10                 0.5                  3.5                            1.10                125                             4L137AA2                5.70 -6.50
L137AA6             5.725 -8.425 10                 0.5                  3.5                            1.15                125                             4                         5
L 159AA2             5.925 -6.425 1.10                125                              4                         5

1251.05                ,25
1.10

1.1o                   125

L 137AA3             5.925 -6.425
L137AA4             5.925 -6.425
L137AA5             5.925 -6.425

L112AA4                7.05 -10.00
L90AA1                   8.70 -11.70

10

7                 0.3                   2.0                            1.15                125
5                   0.17                  1.1                                 1.15                  125

•    Mounted with flange up.
1.   First numbers of hhodel Number designate waveguide size (see page 14 for explanat.Ion).
2.   Coolant can be Ethvlene Glvcol or Water or any combination of the two to achieve the stated VSWR.
3.   Minimum full power.
4.   Anodizing of aluminum loads (provided at extra cost)  is recommended  if they are to be used with Ethvlene Glycol.
5.   Flanges are made to the latest revisions of EIA standard  RS-271  and/or MIL-F-3922.

10
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CONNECTORS                              APPPOX.  DIMENSIONS

pF5                            COOLANT LENGTH             DIAM.
(in.)                              (in.)

APPFtox.
WEIGHT

(lb)

MAT'L

CPF`-770F                      1 ''  NPT Male                        30.cO                 10.cO                 120                     CU Allo
CpP-65oF                    %" NPT Male                    23.co               ng:56 35                    Aluminum4
CPP-650F                      %''  NPT Male 23.00                  9.cO 70                     CU  AIloy
Cpf]€50F                      11/2"  NPT  Male 23.cO                  9.00                  90 CU  Alloy
CPP-770                         1'`  NPT Male 30.00                 10.00                 120
CPP-650F                      %''  NPT Male 23.00                  9.00 Cu AI'oy
CPP-650F                      %"  NPT Male

UG437A/U                 3/8'' NPT Male

23.00                  9.cO

20.00                  6.00

CU  Alloy

Aluminum
UG437A/U                 %''  NPT Male 20.00                  6.00 CU AI'oy

CU Alloy

aNve1

CPR-430F                      %"  NPT Male

ZEI

20.00                  6.00
CPP430G                    %" NPT Male 20.00                 6.00 Aluminum
CPF`430F                      %"  NPT Male CU A''Oy

CU A''oyCPP430F                     %''  NPT Male
UG-54                              %''  NPT Male Cu A„oy

AluminumCPP-284F                      %"  NPT Male
Special  Vacuum %''  NPT  Male Cu Alloy
CPR-284F %,,  NPT Male Aluminum

%''  NPT Male Cu Alloy
CU Alloy%''  NPT MaleCPPl-284F

%"  NPT Male

'/2"  NPT Male

%"  NPT Male
UG-148
uG-149

Cu A„oy

CU Alloy
CU Alloy

CPB-187F
UG-148

1/2"  NPT  Male
CU Alloy
CU A'Ioy

1/2"  NPT  Male

UG-149
UG-149

8-8  FBTX Cu Alloy
Cu AIloy

'/2"  NPT Male

UG-343
UG-343

1/2"  NPT Male Cu A''o1/2"  NPT Male
CU Alloy
Cu Alloy

1/2"  NPT  MaleCPR-159F
UG-344
CPR-137G
uG-343

1/2"  NPT Male

%''  UNF  Male
/2" STD Pipe

Cu Alloy
Cu Alloy
Cu AI'oy

CPP-112F                       %"  NPT Male 7.00               3.00                 . CU Alloy
UG40                           %" NPT Male 6.00                  2. cO                    , CU Alloy

®

I
Model  No.
L284AA7

ill



high  power broadband coaxial water loads
P R ESS u R I ZE D

PEAK POWEFt  -MW
DPI Y  AI Pl

MODEL[        FF}EQUENCY
NUMBEF}                F3ANGE

(GHz)

152
(lbf/in2g)

COOLANT CHAPIACTE R ISTI CS

MAx3       OUMTALXET
VSWF`             TEMP.

(Oc)

SEE;i:         FLow4
TEST                 RATE

('bf/in2g)               (gpm)

APPPI0X.
TEMP.

PI I S E

(Oc)

LC6EA3                  0.20 -0.75           300                 3.0                                                1.15:1 100               60                      20
LC6EA4                0.20 -0.75          300               3.0 10.0                          1.15:1 100               60                      20
LC3EA4                0.38 -1.20            50                0.8 loo                10                      20
LC3EA7                 0.38`-1.20             50 0.8                          3.0                        1.15:1 100                  10                         20

LC6EA2                0.35 -0.75          300                3.0 100               60                      20
LC6EA1                 0.35 -0.75          300                3.0 10.0                           1.15:1 100                60

loo                10                       20
loo                1o                      2o

1.15:  1LC3EA3                0.47 -1.20            50                0.8
LC3EA6           -0.47  -1.20             50                 0.8                     3.0                    1.15:1                90
LC3EA2                 0.67 -1.20             50                0.8 1.15:1                  90                           100                   10                           20

LC3EA5                0.67 -1.20            50                0.8 3.0                       1.15:1                  90 100                 10                        20

12



CONNECTOBS                                    APPPIOX.  DIMENSIONS

BF                                 COOLANT LENGTH
(ft -in)

MAX
D I AM .

tin.)

APPPOX.
WEIGHT

('b)

NOTES

6-1/8"  PS225       %"-111/2''NPSH  Male 12  -9                      9                   112             Sampling loop -not pressurizable
6-1/8''  F}S225       3/4"-1174"NPSH  Male                 12-9 9                    112              No sampling loop -Pressurizable
3-1/8''  Fis225       %''-11%"NPSH  Male                12-8 6                     38             Sampling loop -not pressurizable
3-1/8"  PS225      %"-111/2"NPSHMale               12-8                     6                     38             Nosam pressurizable

g::)g:: ::22:     %;; = ::f:: #=: #::              3 = :                3                 38          Raom=:ilnpql'nog=;;Jn=tppi=riri:abToo6-1/8''BS225       %"-111/2"NPSHMale                   7-4
3-1/8''  PIS225       3/4"  -llt/2"  NPSH  Male                  6-8                     6                      25             Samplin loop -not pressurizable
3-1/8"RS225      %"-111/2''NPSHMale                  6-8 6                      25              No sampling loop  -pressurizable
3-1/8''  RS225       %'' -111/2"  NPSH  Male                   3  -2                      6                       13.5         Sampling loop -not pressurizable
3-1/8''  PS225       %"  -llt/2"  NPSH  Male                  3-2                     6                      13.5          Nosampling  loop  -pressurizable

1-5/8''  BS225       %'`  -14"  NPTMale                         2-0                     4                      14             Nosamp'ingloop  -pressurizable
7/8"  RS225          t/2'' -14'' NPT Male                         1  -8                     3                      10             Nosampling loop -pressurizable

I

-
.A

Model  No.  LCIAA1

APPF`OX.  DIMENSIONS

MAX  INLET
MAX           WATEB

FLOW           PRESS.
(gpm)            (lbf/in2g)

WI DTH
(in.)

a

HEIGHT
(in.)

DEPTH
(in.)
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%PLA loN OF WATEF}  koAD MODEL NUMBERS
Operation

t Code
Filter
Load
Switch
Window
COupler
Attenuator
Fiftne:ecoax
Load Coax

430   -WR43o waveguide
EIA Transmission Line Designation Code

2CoaxLineSizes

C|  -  1-5/8„
C3  -  3-1/8„
C6  -  6-1/8„

284  -  WR284
430  ~  WR430
650  -  WR650
77r}  -  WF{J|®

2100  -  WR2100

Example:       L430AA1

fi-Ill-qu
_Tda%#.#REcegfpghe3s=caa#.,#afi=tit%#£stF..,%n

Fainily Code

=  I:f!°mnjcwgrfek
=   8?:3smt!ucb¥edge
-   Tefl®n tank
-   Special Ceramic

_   :sotg%o, j3£efd [£tst2#€a:g jrnajtt:g, %%ye%bexee,nt.

Ftated Power Level Code
A   -100®/a standai.a rated power
8   -25%standarcl rated power
C   -500/o Standard rated power
B   =   Z=g°o^?tsat:£a:¥drartaet8dp88:£±r
F    -150%standard ratedpower

-  3f st%eecific39|£g,Per
family of loads.

FounTfeurfi?:Fyass,si#;:%
with  1.
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CALORIMETRIC  MEASUREMENT  INFORMATION

The  flow  rates  given  in  the  tables  are  for  operation  at  the
maximum rated average power shown, with coolant temper-
ature  rises  as  given.  Average power, flow rate, and tempera-
ture  rise may be varied (within the specified limits), but the
value  of any  one  of these is dependent upon the other two.
This relationship is given by the expression

AT= 0.264 kF

where
AT is   the  temperature  rise  in  degrees  Centigrade

P is the average rf power input in kilowatts
F is the flow rate in gallons per minute
k is a constant  dependent on the type of coolant

(k =  1  for water)
Flow  rate  requirements  for  operation  at a specific  average
power level  and inlet  water temperature can be determined

Nomogram  of  relation-
ships between coolant
temperature  rise,  flow
rate, and average power,

15

from  the  nomogram  in  the   figure,  for  water  and  water-
ethylene dycol mixtures. When making calorimetric measure-
ments, this nomogram may be used to determine the approx-
imate transmitter power from the observed values of coolant
flow rate  and temperature  rise.  An  example  is given by the
dashed  lines,  where  a  temperature  rise  of  25°F  at  a  flow
rate of 9 gpm indicates an average power of 35 kw.

Varian    calorimeters   accurately   measure   the   average   rf
power  absorbed  in  hich-power  water  loads.  Each  unit  in-
cludes  a water flow meter, a flow adjusting valve, a shut-off
valve,  and  two  thermometers;  flexible  plastic  tubing  con-
nects  the  calorimeter  to  the  water  supply  and  the  water
load.  The  flow meter  scale  is  calibrated in watts per degree
Centigrade  of  temperature  rise  of distilled water.  The  pro-
duct  of the  flow meter reading and the difference between
the  readings  on  the  thermometers is the rf energy absorbed
by the load.
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varian  electron tube and device group

U.S. SALES OFFICES

Atlanta
180 Allen  Boad,  N.W.
Suite 202
Atlanta, Georgia 30328
TE L:  (404)  252-0045

Clearwater Branch
314 South Missouri
Suite 205
Clearvvater, Flo. 33516
TEL:  (813)  446-8513

Bostorl
400 Wyman Street
Walthamr Mass. 02154
TEL:  (617) 891-4560

Chicago
Executive Plaza Office Building
205 W. T6uhy Avenue
Park  Bidge,  Illinois 60068
TEL:  (312)825-6686

Dallas
Richardson Savings &  Loan Bldg.
P. 0.  Box 689
558 S. Central Expressway
Suite 202
R ichardson, Texas  75080
TEL:  (214)  235-2385

Dayton
Southmoor Building
10 Southmoor Circle
Dayton, Ohio 45429
TEL:  (513)  298-7318

Los Angeles
2901  Wilshjre B®ulevard
Santa Monica, Calif. 90403
TEL:  (213) 828-5588

New Y®rk
25 Route 22
Springfield, New Jersey 07081
TE L:  (201 )  376-6600

Philadelphia
P.O. Box 256
1500 Kings Highway
Cherry  Hill,  N.J. 08034
TEL:  (609) 428-6800

-                 PTlnt®d  ln  us.A.   Pub. No. 2684

Phoenix
7117 Third Avenue
Scottsdale, Arizona 85251
TEL:  (602)  947-5461    `

Albuquerque Branch
7100 Shoshone Rd. NE
Albuquerque, N.Mex. 87110
TEL:  (505) 296-1248

Sam  FI.ancisco
4940 EI Camino  Real
Los Altos, Calif, 94022
TEL:  (415) 968-7630

Syracuse
113 Twin Oaks Drive
Syracuse, New York  13206
TEL:  (315) 437-2568

Washington, D.C.
4701  Lydell  Drive
Cheverly, Maryland 20781
TEL:  (301 )  773-7010

lNTERNATIONAL
SALES OFFICES

Aust,alia
Varian Pty.  Ltd.
38 0xley Strect
Crows Nest
2065 New South Wales, `Australia
TEL: 430-673

Varian Pty.  Ltd.
679 Springvale Fioad
North Springvale, VICT, 3171
TEL:  560-7133

Benelux
Varian Benelux N+V.
Maassluisstraat  100
P.O.  Box 9158
Amsterdam,  Holland
TEL:  (020)  15 9410

Brazil
Varian  lndustria e Comercio  Ltda.
Alameda  Lorena  1834 ZC 5

Cerqueira Cesar
Sao Paulo, -SP-Brazil
TEL: 80-80-27

Canada
Varian Associates Of Canada Ltd.
45 Fiver Drive
Georgetown, Ontario, Canada
TEL:  (416)  877-6901

FI.ance
Varian S.A.
Quartier de Courtaboeuf
Boite Postale No.  12
91  0rsay
France
TE L:  920-83-12

Germany
Varian GmbH
Breitwiesenstrasse 9
7 Stuttgart-Vaihingen
Germany
TEL:  (0711 )  73 20 28

Italy
Varian SpA
Via Varian
10040 Leini  (Torino)
Italy
TEL:  (02)  26 80 86

Japan
Marubun Co.,  Ltd.
1,2-Chome, Odemmacho
Nihombashi, Chuo-Ku
Tokyo, Japan
TE L :  662-81 51

Scandinavia
Varian AB
Skytteholmsv5gen 7D
P.a. Box 1099
Solna  1, Sweden
TEL:  (08)  82 00 30

Switzerland
Varian AG
Steinhauserstrasse
6300 Zug, Switzerland
TEL:  (042) 23 25 75

united Kingdom.and Ireland
EMl-Varian  Ltd.
Blyth  F3O@d
Hayes
Middlesex
England
TEL: 01-573 5555
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varian
electron tube and devic TECHNICAL    DATA

LC3EA3

HIGH    POWER

cOAxiAL   wATm   LOAD

470.1200    MHz

a

®

DESORIPT|oN  1

The   LC3EA3  is  a  3-1/8  inch coaxial water load
for  use  as  a  dummy  load  and  for making rapid
calorimetric power measurements  in UHF trans-
mitters  operating  between  470  and  1200  mega-
hertz.     It   is   ideal   for   television   transmitter
applications.   Average power of 50 kilowatts  can
be  dissipated.

This water load is equipped with a sampling loop
which   provides    a    convenient    r-f   monitoring
source.    Measurement  of  r-f  power  by  calori-
metric  means  can  be  accomplished  through the
use of auxiliary temperature and flow measuring

devices.    Thermometer  wells  which  are  easily
adaptable  to   the  unit   are  available  as  optional
accessories .

The r-f power is dissipated directly into the fluid
in  the  load.    Hence,  the resistivity  of  the  fluid
affects  the  VSWR which  the load presents.    Be-
cause the resistivity of some fluids  changes with
temperature, the inlettemperature shouldbe kept
at about 25° C  or the fluid should be  doped with an
agent  such  as  sodium  dichromate.    Fluids with
specific  resistivities  of 5000 ohm-centimeters or
less  produce  excellent  results.

GENERAL   CHARACTERISTICS2

ELECTRICAL

Frequency Range
Inlet Water Tempera.ture

at  25°C   .................  470  to  1200   MHz
Average Dissipation3,  maximum

Inlet Water  Temperature at 25°C  . . .    50  kw
VSWR,   at  25°C,  manimun40: ......  1.15 :1
R-F Connectors

Coupling,   50-a  ........   EIA Standard RS  225
Sampling  Loop,   50-S2 ................ Type  N

ENVIRONMENTAL6

Non-operating  Temperature   .....- 62 to +75  °C

2265  12/69

PHYSICAL

Dimensions........
Weight,  approximate
M0unting Position7 .  .

Coolants

. . See Outline Drawings

................    25    lb

..........  Horizontal  or
R-F  Connector Down

Water or Any Mixture of
Ethylene  Glycol and Water

Coolant  Capacity    .................   1.72   gal
Outlet  Temperature,   typical  ..........  7o   °C
Static  Pressures ...............   100   |bf/in2g

Standard  Finish   ............   Red  Copon Epoxy
Material ............,  Copper Alloy  and  Teflon
Water  Connection ........    See  Outline Drawing

Printed  in  U.S.A.

palo      alto      tube      division/611       hansen      way/palo      alto/california     943o3



L03EA3

VSWR   VAFllATION    WITH    FR[OUENCY

CHARACTERISTIC   CURVES

Typical   performance   values

\ FOR    TAP   WATERATVARIOUS L=

\ 8 0® TEMPERATUF]E    PISES ILLJaaILZaZIaa
60 ®C \

\ \
\ \
\ \

4 00

20 ®CI

400      500     GOO     700     800     900100011001200
FREQUENCY    (MHz)

VSWR   VAFIIATION   WITH   TEMPERATURE

.28

.27

.26

.25

.24
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I.22

.21
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.'9

.18

.'7

.16

FF`EOUENCY    RANGE
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THERMOMETER    WELLS

TW.100

P\TOTES:

1.    This  load  can   be  modified  to  meet   other  specifications.

2.    Characteristics    are    I)ased    on    performance    values.
These  figures may  change  as  a result of additional  data
or product refinement.     Varian  Microwave  Components
Operation  should  be consulted  before  using  this   infor-
mation  for  equipment design.

3.   With  appropriate  inlet  and outlet temperature  measur-
ing  devices,    r-f  power   can  be  measured   accurately.
Power  is  calculated by the  following formula:

P  =  k x  F  x  (T2 -  Ti)
where

P  =  power  in kilowatts
k   =  fluid  constant  (0. 264  for  water  at  25°C)
F  =  flow  rate  in gallons  per  minute

Ti  =  inlet  coolant  temperatiire  in  °C.
T2  =  Outlet  coolant  tempera.ture  in  °C .

4.    The VSWR   at the  lower end  of the  frequency  range  in-
creases   with   higher   inlet   water   temperature.      (See
VSWR  VARIATION  WITH  FREQUENCY  Curve.)

i EiREun

TW-101

5.    VSWR  values  differ   for  various   coolant  mixtures   and
inlet temperatures.     Typical  VSWR values  for different
mixtures   and   inlet    temperatures   are    shown    in   the
characteristic  curves.    To  achieve  low VSWR  operation
at   inlet  temperatures  between   20  and  70°C,   a  mixture
should  have   a  resistivity   of  2000   and  3000   ohm-centi-
meters.     With  water,    this  resistivity  can be  obtained
by  doping  with  sodium   dichromate  (Na2Cr207)  at  a  ratio
of   about   20   parts   per   million.      \\7ith   recommended
mixtures   of   ethylene   glycol   and   water,    doping   with
sodium  dichromate  is  helpful  but  not  mandatol`y.

6.    For  special  environmental  requirements,   contact yoiir
local Varian Sales  Office or the Palo Alto  Tube Division.

7.    If   the   water   loa,d   is   used   to   measure   power   below
50  kilowatts  at  a  reduced  flow  rate,   the  water-fitting
end of the load must be  elevated at least  6  inches  above
horizontal,   to prevent  entrapment  of  air bubbles  which
could damage the load.

8.    Gas  pressure   must  not  exceed the   fluid   pressure   by
more  than  51bf/in2g.
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TECHNICAL   DATA

lcL.4
Series

WIDE     DYIIAMIC    RANGE

IHTEGRATEII    CIRclllT
LOG    AMPLIFIERS

90.600   MHz

a

Ziii

DESCRIPTloN

ICL-4  logarithmic  amplifiers  are  hybrid,  inte-
grated   circuit,   video  i-f  amplifiers   which  can
cover  the  frequency  range  of   90  to  600  mega-
hertz  in  a  single  unit.    They  are  ideal  for  use
in electronic-warfare and radar  systems as well
as monopulse  tracking receivers.  Each provides
exceptional   log   linearity   and   stability   over   a
wide   temperature   range.     Unit-to-unit   repro-
ducibility is good and  amplifiers can be  supplied
as  matched  pairs   with  the  log-video  amplitude
matched  to  the input within ± 1 dB over  the entire
frequency  and  dynamic  range.    Simple  filtering
is  added when required  to  limit noise bandwidth
of  the  i-f  output.

The  ICL-4  incorporates  the  Beverly  Division's
extensive   experience  in   manufacturing   hybrid
integrated circuits.   Reflow soldering techniques
are  used   in  assembly   because  of  their  proven
reliability.      Amplifiers    can   be    supplied   as
standard  humidity  protected  circuits  or  can  be
hermetically sealed.    Excellent  stability against
oscillations   has   been   achieved   using   a   novel
grounding   scheme   and   broadband  performance
results   from   the   use   of   modern   computer-
aided   design.

OPTloNS

•   Hermetic sealing

•   Ifigh temperature operation -to 85°C
•   Ilynamic Range Of 80 dB

•   Units  matched  within  ±1 dB  over  selected
frequency and dynamic ranges

GENERAL   CHARACTEIllsTICS[

Frequency Ranges  .............  90-600  MHz
Input llynamic Range

Between  -75  and +5 dBm   ..... Any  70  dB
Log Linearity3  over dynamic range and

selected frequency bands  ........    ±1  dB
Log Slope(Sensitivity)  ......... 22  to  50  mv/dB
Rise Time

With30mv/dBlogslope,max    ...    20  ns
With50mv/dBlogslope,max    ...    35  ns

Fall  Time,   max  ..................  150   ns
Input VSWR(relative  to  50 a source)

For any  100  MHz  band   ........   1. 5:1
For any  500  MHz  band   ........  2. 0:1

Limited  I-F  Output,  ± 1 dB  .........       0  dBm
Gain  to  IF,   typ  ...................     70  dB
I-F  Output  Load  Impedance,   mom   ..    50  52

3575         3/78

Video  Output,  d-c  coupled into  93 a load
With 30  mv/dB log slope4.......  0  to 2.2   Vdc
With 50 mv/dB log slope  .......  0  to  3. 5  Vdc

Noise Figure
Maximum 10dB
Typical ..........................          7  dB

D-C  Off set   ................
Operating Temperature  .....
Power  Supplies Required

Voltage,  at 80  mAdc,  max
Voltage,  at 125  mAdc,   max

Or
Voltage,  at 80  mAdc,  max
Voltage,  at 125 mAdc,  max

.   0±  100  mv
-30  to  +70  0c

....    +12   Vdc

....- 12   Vdc

....    +15   Vdc

....- 15   Vdc
Dimensions  .............. See  Cintline  Drawings
Weight,   max  .....................   4  oz/114  g

Printed in U.S.A.

varian/beverly   division/salem    road/beverly/massachusetts    01915



lcL-4

GENERAL    CHARACTERISTICS    |cont.)1

Table   I

CenterFrequency6
Bandwidth5 Type Numbers

(MHz) (MHz)

160 50 ICL-4-160-50-50
160 100 ICL-4-160-100-50
160 140 ICL-4-160-140-50

200 50 ICL-4-200-50-50
200 100 ICL-4-200-100-50
200 200 ICL-4-200-200-50

240 100 ICL-4-240-100-50
240 200 ICL-4-240-200-50
240 300 ICL-4-240-300-50

300 100 ICL-4-300-100-50
300 200 ICL-4-300-200-50
300 300 ICL-4-300-300-50
300 400 ICL-4-300-400-50

350 100 ICL-4-350-100-50
350 200 ICL-4-350-200-50
350 300 ICL-4-350-300-50
350 400 ICL-4-350-400-50
350 500 ICL-4-350-500-50

400 100 ICL-4-400-100-50
400 200 ICL-4-400-200-50
400 300 ICL-4-400-300-50
400 400 ICL-4-400-400-50

u

NOTES:

1.   Characteristics   and   performance   curves   are  ba,sed  on
tests   performed   a.t   25°C,    unless   otherwise   specified.
These   values   may   change   without  notice  as  the  result
of   additional   data   or   product   refinement.    The  Varian
Beverly   Division   should   be  consulted   before  using  this
information  for  final  equipment  design.

2.   These   amplifiers  can   cover  the  entire   range  instanta-
neously  or  can be  optimized  for  a  specific  band.    Typical
ranges  are   shown  in  Table  I.

3.   For full  temperature range operation,  add ±0. 5 dB.

4.   At    30  mv  dB,  the    video    output    can    drive    loads    as
low   as   50  a.

5.   When   ordering,   construct   the   type   number    as    shown
below.     Siecify   the  desired   seriec.  designation,   ICL-4A
or  ICL-4B  (see  outline drawings),  center frequency,  and
bandwidtr.    Other center  frequencies  can  be  furnished  on
special  order.  Also,   specify  limited  i-f output if desired.

=or:::ffiG-'fo:Mfi
Center Frequency

CHARACTERISTIC   CURVESL

Typical   Performance   Values   at   25°C

viDEO    OuTpuT   OHmACTERisTics

I I

0-'0 Bm'NBin PUT  LE VEL

-20 Binr I-30dBm

I/ -40dBm -
I

y
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-60 Bin \

I-70dBm

I-80dBm \
200                    400                    GOO                    BOO

FF}EOUENCY  ( M Hz )

•IF  Output
impedance

Bandwideh

VIDE0    OUTPUT    VARIATI0lI    WITH    INPUT    POWER

q;ctc)
2Z=
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INPUT  POWER  (dBm)
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CHARACTERISTIC   CURVES    |cont.|L

PULSE    RIS[    AND    FALL    TIMES

BF  CONNECToft
SMA  FEMALE  (3)

1i#r

±±l±'±iil±±1'11

100   ns/diy

Input

Power:
-50    dBm

OUTLINE    DRAW|NGS3

PULSE    RISE    TIME    (20    ns)
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OUTLINE    DRAWINGS    (cont,|3

Lr=
2.000

5I.00025.4 0.8

!i.`...'.

'NG  H(NC-2BMIN(AL)

.250irfu
erL  I 5,      --«`\.,eI Q.

3.750
95-25

.loo                                                                                            3.550
2541                     I                                                                              90.'7                                                                           _I

I.50038.I      I.30033.02TnervorrJllATHPU(4)
:__:+V

i   'uT                                                      oju3T           vlDEuo2G-:
I

I

.660irfe

2.750iris

DIMENsloNS: -j#- lcL-4B

|i#r

PF  CONNECTOP
SMA  FEMALE  (3)

LIMITED  IF OUTPUT
(OPTloNAL)



varian
electron tube and device group TECHNICAL    DATA

LC6EAI

LC6EA2
HIGH    POWER

COAXIAL    WATER    LOAD

350.750   MHz

a

DESCR|PT|oN 1

The LC6EAl and LC6EA2 are 6-1/8 coaxial water
loads  for  use  as  dummy  loads  and  for  making
rapid calorimetric power measurements in UHF
transmitters operating between 350 and 750 mega-
hertz.    These  water  loads  are  ideal   for   UHF
televis ion transm itter applications whe re average
power of up to 300 kilowatts must be  dissipated.

The    LC6EA2    is   equipped   with   an   adjustable
sampling  loop  which  provides  a  convenient  r-f
monitoring  source.    Measurement  of r-f power
by   calorimetric   means   can   be   accomplished
through  the  use  of  auxiliary  temperature   and
flow  measuring   devices.    Thermometer  wells,
which  easily  adapt to  these units,  are available
as optional accessories .

ELEC"ICAL

Frequency Range
Inlet Water Temperature

at  25   0c    ................
Average Dissipation,  maximums

Inlet Water Temperature
at  25  0 c   .................

VSWR,  at 25 °C,  maximum4  . . .

The  LC6EAl  does not have  an r-f sampling loop
but   is   otherwise   physically   identical   to   type
LC6EA2.   This  allowsthe LC6EAlto bepressur-
ized  for  high   peak  power  applications.    When
pressurized to 15 1bf/inag with dry air,   the unit
can be used with devices genera,ting peak powers
up to  10 megawatts .

The r-f power is dissipated directly into the fluid
in the load.    Hence,   the  resistivity  of the  fluid
affects the  VSWR  which the load presents.   Be-
ca,use the resistivity of some fluids changes with
temperature,   the   inlet  temperature   should  be
kept at about 25 ° C or the fluid should be doped with
an agentsuch as  sodium dichromate.   Fluids with
specific resistivities of 5000 ohm-centimeters or
less produce excellent results .

GENERAL   CHARACTERISTICS2

350  to  750   MHz

.    300kw
1.15:1

R-F  Cormectors
Coupling,   50-S2   .....    EIA STD Swivel  Flange
Sampling  I.oop,   50-S2  ........   Type N,female

EWIRONM[NTAL 5

Non-operating Temperature   ...- 62 to +75  °C

2277    1/70

PHYsl€AL

Dimensions.......
Weight,  approximate
Mounting Position6

Cooling...........

Coolant Capacity

....   See  Outline  Drawings
.....,...........     78   lb

...........   Horizontal  or
R-F  Connector Down

.  Water or Any Mixture of
Ethylene  Glycol and Water
' . . . ' . ' .........     7 . 5   gal

Outlet Temperature,  typical   .......       7o  0C
Static  Pressure7  ...............   60  lbf/irf g

Standard  Finish .............  Red Copon Epoxy
Material  ............. Copper Alloy and  Teflon
Water Connection  .......   See Outline Drawings

Printed  in  U.S.A.

palo    alto    tube    division/611     hansen    way/palo    alto/california    94303



LC6EAI    AND   LC6EA2
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CHARACTERISTIC   CURVES

Typical   performance   values
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POWER    DISSIPATloN   VARIATION   WITH   WATER   FLOW
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WATEP   FLOW   (gal/min)

NOTES:

1.    This  load  can  be modified to meet  other  specifications.

2.   Characteristics  arebasedonperformance va.Iues.   These
figures  may  change  without  notice  as  a result  of addi-
tional  data  or  product   refinement.    Varian  Microwave
Component  Operation  should  be  consulted  before  using
this  information  for  equipment  design.

3.   With appl.opriate inlet and outlet temperature measuring
devices,  r-f power can be measured accurately.   Power
is  calculated by the formula:

P = k x F x (T2 -  T|)

where

P   =power in kilowatts
k    = fluid  constant (0.264  for water at 25 °C)
F    = flow rate  in gallons per minute
Ti = inlet coolant temperature in °C
T2 = outlet coolant temperature in °C

COOLANT    Flow     CHARACTERISTICS

0                 5                 10                15              20             25              30
COOLANT   FLOW  (gal/min)

4.   VSWR values differ for various coolantmixtures  andinlet
temperatures.    To achieve  low  VSWR operation at inlet
temperatures between 20 and 70 ° C ,  a mixture should have
a resistivity of 5000 ohm-centimeters or less . With water,
this  resistivity  can  be  obtained  by  doping  with  sodium
dichromate  (Na2Cr207)  at  a ratio of  about  20  parts per
million.   With recommended mixtures  of ethylene glycol
and water,   doping with sodium  dichromate  is helpful but
not in andatory .

5.    For  special  environmental  requirements,   contact  your
local Varian Sales Office or the  Palo Alto  Tube Division.

6.    If  the  water  load  is  used  to  measure  power  below 300
kilowatts at a reduced flow rate,  the water-fitting end of
the load must be elevated at least 6 inches  above horizontal
to prevent entrapment of air bubbles which could damage
the load.

7.   Gaspressure mustnotexceed the fluid pressure by  more
than 51bf/inag.



LC6EAI    AND   LC6EA2

OUTLINE   DRAWINGS

ALIGNMENT  PIN

6-I/8  DIA. 50 OHM  BIGID
COAXIAL  TRANSMISSION
LINE.
E.I.A. STANDAF3D  F` S-225

LC6EAI    AND    LC6[A2    WATERLOAD

T H E R M 0 M E T E F{
WELL   .3151.D.

TW.100

NOTE   I
DIMENSION  INDICATED  WITH
SWIVEL  FLANGE   SEATED

DIMENSIONS  ARE   IN  INCHES

rmi             I              'li

-11-I/2  NPSH

THEBMOMETER
WELL   .3151.D.

HOSE   COUPLING

¥/A4TEi,.y/'£HNpsH

TW-101

®

a

a THERMOM[T[R    WELLS
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L90DA1

a

a

DESCRIPTION

The Var.lan L90DAl  water  load is  a high power
termination   for.   a   WR90  waveguide   system.
This unit is  designed  to absorb  8  kw average
power for` use in either  a calorimetricL  power
measurement system  or  as  a mea.ns  of dispos-
ingRF energyinthe  7.1  to  12. 4  GHz  frequency
range.    It  is  comprised  of  a  L112DAl  water
load, and a. tapered waveguide transition (V8301 )
fr.om awR112  waveguide  to  a WR90 waveguide.
The  input   to   the  combinaLtion  is   a   standard
UG/ 39U  flange.
Features  of  the  L90DAl  water.load are:   low
VSWR over a very broadband,   high power  dis-
sipation,   rapid   response   to   changes   in   RF
power,     highly    efficient    energy    conversion

GENERAL    CHARACTERISTlos    (Note  4)

ELECTRICAL

Frequency  Range  ...........   7.1  -12. 4  GHz
Aver`age  Power`,   max   ..............      8  kw
Peakapr°Y[e4r.'7Tbafx/i(nd2ray)............o.3MW

VSWR,   over  fr`equency  range   .  .  .    1.15:1
Time  Lag,  to reach stability

after  cha.nge in RF power 5s

Note:  For`  special MIL standard environmental
operating  conditions  such as  shock,   vibration,
salt  atmosphere,    a.Ititude,   temper.atur.e,    etc,
contact Varian-CAO.

SYSTEM    REQUIREMENTS

ffic:::7:tins¥::ep¥e:::::Lgere°:t:::Xidn±gEb:/fLLn°a¥
is  required.    When  the  water  load is used as
a   dummy   load,    the   coolant   may  be  water.,
water-alcohol   mixtur`e,   etc.     For   use   as   a
calorimeter,   distilled  water  is  r.ecommended
since  the  specific  heats  of the mixtures  vary
grea.tly  with  both  concentra.tion and tempera-
ture.    Calorimetric  techniques using coolants
other`  than  distilled  water.  are  outlined in the

Pub.1663    2/67

;¥::esTfec:=aEi:tg:aR]F±g£F£;]ed±gh8t',Oap=ioncaa[Log::

=:i=:: 30Peration for accurate power measure-

This  type  load  is  idea.1ly  suited  for  systems
which require very broaLdband application (i. e. ,
wher.e  50  to  757o bandwidth is  required).    It  is
also  used  extensively in laboratories to mea-
sure  power  output of tubes.    The  design of the
load  (which  aLllows  RF  energy  to be  absorbed
directly in a  small quantity of water,  contained
in  glass  tubing) minimizes  the response time
to  5  s.    Power  can  be  measured  to  within  17o
accuracy,  not including any metering tolerance.

Dimensions
Weight   .  .  .

PIIYSICAL

......    See  outline  drawing

............          2.61b
WaLter  Flow,   typical for

5  kw  dissipation ...........
Water  Temperature Rise,  typical

for  5  kw  dissipa.tion   .......
Water Pressure Drop,

1   gal/min .................
Inlet Water Pressure,   max  .....
Outlet Water  Temp,   max
Mounting Position   ......
RF  Connector  ..........
Water  Connectors  (2)   . . .

tubing   3 / 8-inch   OD

1  gal/min

190c

;:i:.:):::g
: . b.a_3a,nE
...   Accept  plastic

x    1/17-inch    wall.

Operating Instructions,   document ML-1034.

Power  is  calculated by the  following formula:

where,
P  =  (0.  264)  (F)  (T2   -Ti )

P  = power  in kw
0. 264  =  a  constant including the  specific

heat of distilled water
F  = flow in  gal/min

::  = ::=E::::=:: :: :nuLt::tw¥:::r6occ

Printed in U. S. A.

California avenue Operation / 601  california ave/palo  alto / california



L90DAI

cHARACTERisTic   cunvEs

PRESSURE  DROP  CHARACTEftlsTICS

/
//

00.40•01.21.62•02.

WATER   FLOW  (qpml

VSWFt   CHARACTERISTICS

SPEC.  LIMlT

•.1`L90DAI

::::'' ' T Y P I C A L

O P E R AT I N

. ,. ,. ,. ,` ,` ,` ,` ,` .

:::..     BEG loN.

8.0         9.0        10.0        11.0         12.0      13.0

Ff}EOUENCY (GHz)

--iEiiiii                    `-' ----. LEI-`'''     i

NOTES:
1.      The  Varian   V-4030   calorimeter  consists

of awater flow  meter, flow  adjusting valve,
flow  shutoff valve,   and two ther.mometer.s
mounted  on  a   19-inch  r.ack  panel  or.  in  a
porta.ble  cabinet.    The  L90DAl  water  load
with  thermometers  and  a  flow  r.egula.tor
mounted   directly   upon   the   load  is  also
available at additional  cost.

2.      The  L90DAl  water  load,  ca.pa.ble  of main-

taLining   gas   pr.essure  to    30    1bf/ingg,     is
available upon request at a  slight increase
in  price.

3.      For.further  information concerning use  of
this and other Varian loads  in calorimetric
power  measurements,   please  refer  to the
nomogram in Va.rian  catalog MD-068.

4.      This  water`  load  can  be  modified to meet
other.  specifications.
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DESCRIPTloN

The   L112885   ceramic-block   water   load   is  a
dummy termination  for WR112 waveguide.   It is
ideal  for  iise as  a  dummy  load  and  for making
rapid calorimetric power measurements in high-
power  military  satellite  communication   trans-
mitters  operating between 7 . 9  and 8 . 4 gigahertz .
This  load  dissipates   up  to  15  kilowatts  of  CW
power.     Higher  power  can  be handled  with de-
sign modifications.    Very small and sturdy,  the
L112885    consists   of   a   waveguide   flange,     a
ceramic-block window,    and a small metal tank.
Life expectancy is  at least  20, 000 hours.

GENERAL   CHARACTERISTICSL

ELECTRICAL

Frequency  Range   ...............   7.9-8.4   GHz
Power Dissipation,   CW,  maximum  ....  15  kw
VSWR,   maximum  ...............      1.10  : 1

ENVIRONMENTAL2

Opera.ting
Duty............Continuous

Ambient  Temperature  ........- 28  to +65   °C
Relative Humidity,  including

water  and frost  condensation ........   95%
Non-Operating

Temperature  .................- 62  to  +75   °C
Altitude .............. No  limit

Shock,   50  G,   11  ±  1  ms . . .  Per MIL-STD-202,
Method  202

Vibration,
normal mounting ,...... Per MIL-STD-202,

Method  201

NOTES:

1.    Characteristics  are based on performance tests.  These
values   may  chang.e  without  notice   as  a  result  of  addi-
tional  data  or product  refinement.      Contact  your  local
Varian  Sales   Office  or  the   Palo  Alto  Tube  Division be-
fore  llsing this  information  for  equipment  design.

2.    For  special  environmental   requirements,   contact your
local  Varian Sales  Ofl`ice or the Palo Alto  Tube Division.

3.    The  waveguide   flange  meets   the  dimensional   require-
ments  of the  latest  issue  of ETA  Standard  RS-271.

2038   1/69

L112885

HIGH   POWER

MICROWAVE   WATER   LOAD

7.9.8.4   GHz

PHYSICAL

Dimensions.,............

Weight,   approximate  ......
Mounting  Position   ........

See  Outline Drawing
.........    1.1    lb

I...........             Any

Coolant,   by weight  .....   15  ±  597o  ethylene  glycol
85  ±  597o  water

Input  Temperature  Range    ....... 55  to  65   °C
Flow,   minimum,   for  15  kw  .....  2.9   ga,1,/min
Pressure  Drop,   2.9  gal/min ....     2.01bf/in2
Temperature Rise,  maximum  ........    2o   °C
Outlet  Temperature,  typical  .........    8o   °c
Static  Pressure ................   150   1bf/in2g

Standard  Finish
Exterior Surface   .........   Red  Copon  Epoxy

Material  ......................  OFHC  Copper,

A1203 Ceramic,  and Bronze

OUTLINE    DRAW|NG3 (::,,,,,,,)"(((,((::,
NPT   FITTINGS

(2)

`_
MATES  WITHCPR112F                       -I/2

DIMENSIONS   ARE   IN  INCHES

Printed  in  U.S.A

palo      alto      tube      division/611       hansen way/palo      alto/california     94303



L112885

APPLloATloN   NOTE

C00L"G

Operation of the load atmaximum  CW power re-
quires  a liquid  cooling  system  capable  of  pro-
viding  2.9  gal/min  against  a  pressure  drop  of
about  21bf/ina with  a  temperature  rise of 20°C.
The  coolant   must  be  an  ethylene   glycol/water
mixture  (15/85 by weight,  within 597o.)    Although
this   load   requires   the   ethylene   glycol/water
coolant,  production design  changes  can be made
to   compensate  for   any  combination  of   coolant
mixtures    and   operating   temperature   ranges.
Power,    flow   rate,    and  temperature   rise  are
interdependent,     but    may    be    varied    within

.28

.27

.26

.25

.24

.23
I.22

.2'

.20

.'9

.18

.17

.16

specified   limits.     With   appropriate   inlet   and
outlet  temperature   measuring  devices  and  de-
pending   upon   the  calorimeter   used,  r-f  power
can be  accurately measured.   R-f power  can be
calculated by the following formula:

P (kw) =k x Flow Rate (gal/min) x Temp .  Rise  (°C)

For a 15/85 ethylene glycol/water mixtiire,  con-
stant k is 0 . 254 at  an inlet temperature of 60°C .
Constant  k values  for various  mixtures  at inlet
temperatures  from 0 to 140°C  can be determined
from the ''Characteristic  Curves. "

CHARACTERISTIC    CURVES

Typical   performance   values

CONSTANT,K,FOR   POWER   FOF"ULA

PEPC ENT BYWE lGHT

010- ETH YLEN EGLYCOL

20.
''1'1'11111± 30

40

50

60

-70

-80-90looI-
0          20        40        60        80       loo       120      140       160

INLET   TEMPERATufiE    (°C)

®



TECHNICAL   DATA

Varlan

DESCRIPTION

The   L112BC7   ceramic-block   water   load   is   a
dummy  termination for  WR112  waveguide.    It is
ideal  for  use  as  a  dummy  load  and  for making
rapid calorimetric power measurements in high-
power   military   satellite  communication  trans-
mitters  operating between  7. 9 and 8. 4 gigahertz.

a

®

L112BC7

HIGH     POWER

MICROWAVE     WATEFI     LOAD

7.9.8.4     GHz

This  load  dissipates  up  to   10  kilowatts   of  CW
power.     Higher  power  can  be  handled  with  de-
sign modifications.   Very  small  and  sturdy,  the
L112BC7    consists    of   a    waveguide    flange,    a
ceramic-block window,  and  a small  metal  tank.
Life expectancy is at  least  20, 000  hours.

GENERAL    CHARACTERISTICSL

E L E C T Fl I C A L

Frequency Range  ...............   7.9-8.4  GHz
Power Dissipation,   CW,  max  .........   10  kw
VSWR,   max   ....................    1.15:1

ENVIRONMENTAL2
Operating

Duty.......................Continuous
Ambient Temperature   .......- 20  to +65  ° C
Relative  Humidity,  including

water  and frost condensation .......   95  %
Non-Operating

Temperature   ...............- 62  to +75  °C
Altitude   .........................    No  limit
Shock,  50 G,11±1 ms   .....  Per MIL-STD-202,

Method 202
Vibration,  normal

mounting  . . .  PerMIL-STD-202,  Method 201

3591    1/77

PHYSICAL

Configurations ............   See Outline Drawing
Weight,   approximate   ...........   1.1  lb/500  g
Mounting position  .....................      Any
Coolant..............................Water

hput Temperature Range   .......    5 to 45  ° C
Flow,  minimum,

for  10 kw   ........    2. 0  gal/min(0.12  1/s)
Pressure Drop,  max

at 2. 0 gal/min . .   2. 0  lbf/in2(0.14 kgf/cm2)
Temperature Rise,  max   ............    2o  °c
Static  Pressure . .  150  lbf/in2 g(10. 5 kgf/crf g)

Finish.....................o.......Optional
Material   ......................   Copper Alloy

and A12 03  Ceramic

OUTLINE    DRAWING

inchDINENSI0NS:-------mm

45.  FLARED
3/8  TUBING

Printed  in  U.S.A.

v®ri®n/palo    alto   microwave    tube    division/611    hansen   way/palo    alto/california    94303



APPLICATloN   NOTE

COOLING

L112BC7

Operation   of  the  load  at   maximum   CW   power
requires   a   liquid    cooling    system    capable   Of
providing  2.0 gal/min(0.12  I/s)  against a pres-
sure    drop   of   about   21bf/ina(0.14   kgf/cm2)
with  a  temperature  rise   of  20°C.    The coolant
must   be   water.     Although   this   load   requires
water   coolant,   production   design   changes   can
be   made    to   compensate   for   airy    combination
of  coolant  mixtures   and  operating  temperature

NOTES:

1.   Characteristics  are  based  on performance tests.    These
values may change without notice as a result of additional
data  or  product  refinement.     Contact  your  local  Varian
Sales  Office  or   the  Palo  Alto Microwave  Tube  Division,
Microwave    Components    Operation    before    using    this
information  for  equipment  design.

ranges.     Power,   flow  rate,    and   temperature
rise    are   interdependent,   but   may   be   varied
within  specified  limits.    With  appropriate  inlet
and   outlet  temperature  measuring  devices   and
depending  upon the calorimeter used,  r-f  power
can be accurately measured.   R-I  power  can  be
calculated  by  the  following  formula:

P(kw)  = . 264 x Flow Rate  (gal/min)
x  Temperature Rise  (° C)

2.   For   special   environmental   requirements,   contact  your
local   Varian   Sales   Office   or   the   Palo  Alto  Microwa.ve
Tube  Division,  Microwave  Components  Operation.

3.   The   waveguide   flange   meets   the  dimensional   require-
ments of the latest issue of EIA  Standard    RS-271.

u
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D ESCRI PTI0N

The  L112DAl  water  load  is  a high-power  dummy
termination  for  RG-51/U  waveguide.     Accura.te
power mea.surements  can  be made with  this load
when  used  with  the  Varian V-4030  calorimeter].
The  load  dissipate  average  power up to a maxi-

FEATUR[S

•  High power  dissipation.
•  Low  VSWR  over  a wide .band.
•  Rapid response to changes in RF power.
•  Highly efficient energy conversion system.
•  Complete RF  shielding.
•  Gas pressure  sea.led.
•  Confined flow.

CH AR A CT I R I S T I € S

ELECTRICAL

Frequency range ....... 7.1  to  10. 2  GHz
Average  power,   max ................    5  kw
Peak power,   max .................    0. 5  MW
VSWR,   over  frequency  gange .....   1.15:1
Time lag,  to reach stabinty after

change in RF power 5s

MECHANICAL

Dimensions  ........   See  outline  drawing
Weight.......................
Wa.ter flow,  typical for  5 kw

dissipation................
Water tempera.ture rise,  typical

for  5 kw dissipation ........
Water  pressure  drop,   1  gpm . . .
Inlet water pressure,  max .....
Outlet water temperatul`e,  max
Waveguide  ga.s  pressure,   maLx  .
Mounting position .............
RF  connector .................

.....      21b

•.....     18pm

....     190c

.....     5lbf/ina

:::::    ::5bcf/ina
' ....     50  1bf /ina

ba..5f/n¥
Watercp:=:±Cct:::±i%e3a/)8..i£:ri.6bxA]C/Cie6P±

in wall

mum of 5  kw in either CW or pulse  systems over
the  frequency  range  from  7.1  to  10. 2   GHz.    To
achieve  ra.pid  response,  RF  energy  is absorbed
directly  in a small quantity of water contained in
gla.ss tubing within the load.

SYSTEM     R[OUIREMENTS

fgcpo£1:Ftaspyrsetses=r:agpraeb::erofthparno:ifb¥finaa|:wreo:
quil`ed.   When the water load is used as a dummy
load,  the  coolant  may  be  water,  water-ethylene
91ycol mixtur`e,  water-alcohol mixture,  etc.    For
use  as  a calorimetel`,   distilled  wa.ter  is  I.ecom-
mended  since  the  specific  heats  of  the mixtures
vary greatly with both concentration a.nd temper-
a.ture.     Ca.Iorimetric  techniques   using  coolants
other   than   distilled   water  are   outlined   in   the
Operating Instructions.

Power  is  ca.Iculated by the following formula:
P   =   (0. 264)(F)(T2  -Ti )

wher.e
P  =  power in kw

0. 264   =  a  constantincludingthe  specifichea.t  of
distilled water

F  =  flow in gpm
T2   =  temperature of outlet water in °C
Ti   =  temperature  of inlet water in °C

NOTE

1.   The  V-4030  calorimeter  consists  of  a  water
flow meter,  flow  a.djusting valve,  flow  shut-off
valve,  andtwother.mometers mounted on a.19-
inch  rack panel or in a portable  cabinet.    The
L112DAl   water   load   is   also   available  with
thermometers  and  a  flow  regulator.   mounted
directly upon the load,  at additional cost.

Printed in U. S. A

California avenue Operation / 601  california  ave/ palo  alto / californla



L112DA1

CHARACTERISTIC    CURVES

ALL     CURVES     ARE    AVERAGE    VALUES

PFtESSuF`E   DROP  CHAFtACTEFtlsTICS

a.4         0®           I.2           I.a          2.a        2.4
WATER   FLOW  (qpml

OUTLINE      DRAWING

VSWR   CHAFtACTERISTICS

16'2Oe 1'''

SPEC.   LIM

111

11

`ii:i

•
TYP'CAPERATI040

;:::

ii;:;;:::..
RECIO N       ..:.;::::;;:i:i.

' '`'''':   '::::::::::::::::;:;::
*;::::;:::::::::::::;::

7.0           8.a            9.0          10.a          11.a          12.a

FBEOUENCY (CHz)



palo alto tube  division TECHNICAL   I)ATA

L112FAI
HIGH     POWER    MICROWAVE

LlouID     COOLED    LOAll

7.9-8.4    GHz

15kw

®

®

DESCRIPTloN

The  L112FAl  is  a liquid-cooled,  ceranic-block
dummy  termination  for  use  in  high-power   CW
airborne satellite-communication systems oper-
ating   between   7.9   and   8.4   gigahertz.    It  can
handle  CW inputs  up to  15 kilowatts.    This  load,
designed for  use with type  WR112 waveguide,  is

rugged  airborne  environments.    It  can  also  be
used for ground-terminal applications,  including
areas where  low ambient  temperatures  are  en-
countered.   Effective heat dissipation up to  5o°C
is  achieved  over an ambient  temperature  range
of   -3o°C   to   +55°C    using   Coolanol®*   25      as

of  compact   construction  and  built  to  withstand            the  coolant.

GENERAL    CHARACTERISTICS]

ELECTRICAL

Frequency  Range   ............    7 .9  to  8.4   GHz
CW Power Handling Capacity,  max   . . .    15  kw
VSWR,   max   .....................      1.1:1

[lwIR0NMENTAL

Ambient  Temperature   .........- 30  to +55  °C
Vibration   ....    MIL-E-5400K,   Class  I,  Curve  I
Shock    ...............     MIL-E-5400K,   Class  I

NOTE:

1.   Characteristic  values  are  based  on  performance  tests.
These  figures may  change  without  notice  as  a  result of
additional    data   or   product    refinement.     Contact   the
Varian  Pa.Io Alto  Tube  Division  before  using  this  infor-
nation for equipment design.

2500   10/70

PHYSICAL

...     See  outline  Drawing

..................      3   lb

..................      Any

Coolanol 25,  or equivalent

Dimensions.......
Weight,  approximate
Mounting position   .
Coolant..........

Inlet  Temperature   ............
Flow,   at  15  kw,   min  ...........
Pressure Drop,  at 3 gal/min   . . .
Temperature Rise,  max  ........
Static  Pressure    .............

60  to  80   0c
3  gal/min

3  1bf/in2
....      50   0c
150  lbf/inag

Standard  Finish    ...........     Red  Copon  Epoxy
Material  ............     OFHC  Copper,  Alumina

Ceramic,  and Brass

*®    Registered   trademark   of   the    Monsanto
Chemical  Co .

Printed in  U.S.A.

varian/palo     alto    tube     division/611     hansen    way/palo     alto/california     94303
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OUTLINE    DRAWING
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varian
electron ±tlbe devise grotlp TE€Htll€AL   DATA

DESCRIPTION

The    L137AA5    teflon-wedge    water   load    is   a
dummy termination  for WR137  waveguide.    It is
ideal  for  use  as  a  dummy  load  and  for malcing
rapid calorimetric power measurements in high-
power  commercial  CW  satellite communication
transmitters     operating    between     5.925    and

A

a

L137AA5

HIGH    POWER

MICROWAVE    WATER    LOAD

5.925-6.425   GHz

6.425    gigahertz.     Modifications    or   load   re-
matching  is  not  necessary  with  changes  in  the
ethylene-glycol and water mixtures.      This load
dissipates   up   to   10    kilowatts    of   CW   power.
Very    small    and    sturdy,    the     L137AA5    life
expectancy is  at least  20, 000  hours.

GENERAL   CHARACTERISTICS]

[LEOTRICAL

Frequency  Range  .........   5,925  to  6.425   GHz
Power Dissipation,   CW,  maximllm  ..... 10  kw
VSWR    ...................,.......    1 . 1  : 1

APPLICATloN   NOTE

COOLING

Operation   of   the   load   at   maximum    average
power  requires  a liquid  cooling system  capable
of  providing  at  least  2 gal/min  against a pres-
sure  drop of  about 5 lbf/in2  with a  temperature
rise  of 20°C.    The  coolant  can  be   any  ethylene
91ycol/water   mixture.      Average   power,    flow
rate,   and temperature  rise are  interdependent,
but  rna,y  be  varied   within  the  specified  limits.
With    appropriate    inlet   and   outlet   tempera-
ture   measuring   devices    and  with   the   Varian
V-4030-14A or 8  Calorimeter or equivalent,  r-f
power can be accurately  measured.     R-f power
can also be  calculated by the  following formula:

P   =   0.221  (F)   (T2-Ti)
where'

P  =  average power in kilowatts
0 . 221  =  a constant  including the  specific heat of

60/40    ethylene   glycol/water   mixture
at an inlet temperature of 60°C.    (Con-
stant  k  for  other  mixtures  can  be de-
termined    from     the    ''Characteristic
Curves . ")

F  =  flow in gallons per minute
T2  =  temperature of outlet liquid in °C.
Ti  =  temperature of inlet liquid in °C.

2041    12/68

PHYSICAL

Dimensions........
Weight,  a,pproximate

See Outline Drawing
.............     5     1b

Mounting  Position   ....... Vertical,   flange down
Coolant ....... Water or Ethylene  Glycol/Water

Outlet  Temperature,  maximum   .......  9o   °C
Coolant  Flow,  minimum  ..........  2  gal/min
I'ressure Drop,  at  2 gal/min ......    5  lbf/in2

Hydrostatic  Pressure,  maximuni . .  125  1bf/in2g
Waveguide  Pressure  ..............     5  lbf/irfg
Standard Finish

Exterior  Surface ........... Red  Copon Epoxy

.28

.27

.26

.25

.24

.23
I.22

.21

.20

.19

.18

.17

.16

CHARACTERISTIC   CURVES

Typical   performance  values

CONSTAHT,   k,   FOH   powm    FOHMULA

PERC ENT BYWE ICHT
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INLET    TEMPERATUPE    (°C)

Printed  in  U. S.A.

palo      alto      tube      division/611      hansen      way/palo      alto/california     943o3
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DESCRIPTloN

The   L137885   ceramic-block  water   load   is  a
dummy termination for WR137 waveguide.    It is
ideal  for  use  as  a  dummy  load  and for making
rapid calorimetric power measurements in high-
power  commercial  CW  satellite-communication
transmitters     operating    between    5.925     and
6.425   gigahertz.      This   loa.d   dissipates   up   to

®

a

12  kilowatts  of   CW   power,    higher   power  can
be    handled   with    minor   design   modifica,tions.
Very  small  and  sturdy,    the   L137885  consists
of a waveguide flange,  a ceramic-block  window,
and   a  small  metal  tank.    Life  expectancy is  at
least 20, 000 hours .

GENERAL   CHARACTEFllsTICS  I

ELECTRICAL

Frequency  Range   .............   5 . 9  to  6 . 5   GHz
Power Dissipation,  CW,  maximum  ....  12  kw
VSWR,   55-65   °C,   maximuni   ......   1.10:1

ENVIRONMENTAL  a

Opera.ting
Duty......

Ambient  Temperature ........
Relative Humidity,

including water and
frost  condensation  .........

Non-Operating
Temperature................
Altitude.........

.  .   Continuous
-28 to +65  °c

........      95%

-62 to +75  °c
....    No  limit

Shock,   50  G,   11  ±  1  ms   .  .  Per  MIL-STD-202,
Method  202

Vibration,
normal mounting   ......  Per MIL-STD-202,

Method  201

NOTES:

1.    Characteristics  are  based on performance tests.  These
values  may change without notice  as  a result of addition-
al   data   or   product   refinement.      Contact   your   local
Varian  Sales   Office  or  the   Palo  Alto   Tube  Division be-
fore  using  this  information  for  equipment  design.

2.    For  special  environmental  requirements,    contact your
local Varian Sales  Office  or the Palo Alto Tube Division.

3.    Tl`e  waveguide  flange  meets   the  dimensional  require-
ments  of the  latest  issue  of MIL-E-3922.

2267   1/70

PHYSICAL

Dimensions........
Weight,  a,pproximate
Mounting Position   . .
Coolant,  by weight . .

See Outline Drawing
............    2.llb

•.............     Any

.  .  .   15  ±  5%  ethylene

glycol/85  ±  597o water
Input  Temperature Range    .......  55  to  65   °C
Flow,  minimum,  for  12 kw .....  2.3  gal/min
I>ressure Drop,  at 2.3 gal/min   . .  4.0  lbf/irf
Temperature Rise,  maximum
Outlet Temperature,  typical  .
Static  Pressure .............

Standard Finish
Exterior Surface.

Material..........

OUTLINE   DRAWINGS

DIMENsloNS  ARE  IN  INCHES

....     20   0c

....     80   0c

125  1bf/inag

........   Red  Copon Epoxy

...........  OFHC  Copper,
A1203 Ceramic,  and Brass

Printed  in  U.S.A.

palo      alto      tube      division/611      hansen      way/palo      alto/california     94303



L137885

APPLICATloN   NOTES

VSWR

The  basic  design  of  this  type  of  water  load  in
waveguide sizes of wR770 and smaller, produces
a maximum  VSWR  of 1.15:1  over about  15 per-
cent bandwidth with an inlet coolant temperature
range  of 49  -60  °C.   Lower values  of VSWR  can
be   provided   for   narrowband   units.      Typical
VSWR  variations  for  this  load are shown in the
accompanying  graph.

COOLING

Operation  of  the  load  at   maximum  CW   power
requires  a liquid cooling system  capable of pro-
viding 3 gal/min flow against a pressure drop of
about  21bf/irf with a temperature  rise of 2o°C.
The  coolant   must  be  an  ethylene   glycol/water
mixture (15/85 by weight,  within 59"    Although
this    load   requires   the   ethylene   glycol/water
coolant,  production  design changes  can be made
to   compensate   for  any  combination   of  coolant
mixtures   and   operating   temperature   ranges.
Power,   flow   rate,   and  temperature   rise  are
interdependent,   but may  be varied  within spec-
ified  limits.     With  appropriate  inlet  and outlet
temperature  measuring  devices  and   depending
upon   the  calorimeter  used,    r-f   power  can  be
accurately  measured.    R-F  power  can  be  cal-
culated  using the  following formula:

P (kw) = kx Flow Rate (gal/min)  x Temp . Rise (°C)

For a 15/85 ethylene glycol/water mixture. con-
stant k is 0 . 254 at an inlet  temperature of 60°C.
Constant  k  values for  various  mixtures at inlet
temperatures from 0 to 140°C  can be determined
from the "Characteristic Curves . "

CHARACTERISTIC   CURVES

Typical  performance   values

VSWR   VARIATION    WITH   FREOU[N€Y

COOLANT    INLET    TEMPEBATURE:60.C

10/90   ETHYLENE   GLYCOL/WATEB /1'11111'\\ 20/8o   ETt+yLENE . CLYCOL/WATEft

\ I I

/
OPERATING /

BAND\\ I I /-
5.6            5.8            6.0            6.2            6.4            6.6            6.8

FREQUENCY     (6Hz)

CONSTANT,    k,    f on    pOwER    FORMULA
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electron tube and device group

DESCRIPTloN

The   L137BB9   ceramic-block   water   load  is   a
dummy termination for WR137 waveguide.    It is
ideal  for  use  as a  dummy  load  and for  making
rapid calorimetricpower measurements in high-
power  commercial  CW satellite-communication
transmitters     operating    between     5.925    and
6.425 gigahertz.   It dissipa,tes  up to  20  kilowatts
of  CW power;  higher power  can be handled with
minor   design   modifications.     Very  small   and
sturdy,    the   L137BB9   consists  of  a  waveguide
flange,   a  ceramic-block  window,    and  a   small
metal    tank.      Life    expectancy    is    at    least
20 , 000  hours .

rl

a

TECHNICAL   ||A"o

L137BB9
HIGH   POWER

MICROWAVE    WATER   LOAD

5.9-6.5   GHz

GENERAL    CHARACTERISTICS  1

ELECTRICAL

Frequency Range   .............  5.9  to  6.5   GHz
Power Dissipation,  CW,  maximum  ....  20  kw
VSWR,   20-30°C,   maLximuni   .......   1.10 :1

ENVIRONMENTAL

Operating
Duty..........................Continuous

Ambient  Tempera,ture    ........- 28 to +65  °C
Relative Humidity,

including water and
frost condensation 95%

Non-Operating
Temperature    ................- 62 to +75   °C
Altitude    .........................    No  limit

Shock,   50  G,   11  ±  1 ms   . .  Per MIL-STD-202,
Method  202

Vibration,
normal mounting   ...... Per MIL-STD-202,

Method 201

2083    2/69

palo     alto     tube     division/611      hansen

PHYSICAL

Dimensions  .............. See  Outline Drawing
Weight,   approximate ..................   2.1   lb
Mounting  Position   ......................   Any
Coolant,.............................Water

Flow,  minimum,  for  20  kw ..... 3.8  gal/min
Pressure Drop,  a,t 3.8 gal/min   . .  4.01bf/irf
Temperature Rise,  maximum
Outlet Temperature,  typical  .
Static  Pressure   ............

....     20   0c

....     50   0c
125  1bf/in2g

Standa,rd Finish
Exterior Surface

MaLterial.........
....,...   Red  Copon Epoxy
...........  OFHC  Copper,
A1203 Ceramic,  and Brass

NOTES:

1.    Characteristics  and  curves  are  based  on performance
tests.     These  values  may  change  without   notice  as  a
result of additional data or  product refinement.  Contact
your local  Varian Sales Office  or the  Microwave  Com-
ponents  Operation of the  I'alo Alto  Tube Division before
using this  information for equipment design.

2.    The  waveguide  flange  meets  the  dimensional  require-
ments  of the latest issue of MIL-F-3922.

Printed  in  LT. S. A.

way/palo     alto/california     94303



L137BB9

APPLICATloN   NOTES

Operation  of   the  load  at   maximum  CW   power
requires a water-cooling system  capable of pro-
viding  3.8  gal/min  against  a  pressure  drop  of
about 41bf/in2  with a  temperature  rise of 20°C.
Although  this load  requires  water as  a coolant,
production  design changes  can be made to com-
pensate for any combina,tion  of coolant mixtures
and   operating   temperature   ranges.      Power,
flow rate,  and temperature rise are interdepen-
dent,   but may be varied  within specified limits.
With   appropriate  inlet   and  outlet   temperature

VSWR   YARIATloN    WITH    FREQUENCY

measuring    devices    and   depending    upon   the
calorimeter  used, r-f  power  can  be  accurately
determined.   R-f power can be calculated by the
following formula:

P (kw) =k x Flow Rate (gal/min) x Temp .  Rise (°C)

For   water,     constant   k   is    0.265   at   an   inlet
temperature  of 30°C.    Constant  k value  at inlet
temperatures from 0 to 140°C  can be determined
from the "Characteristic  Curves. "

CHARACTERISTIC   CURVES

Typical   performance   valiles
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DESCRIPTloN

The   L137BC2   ceramic-block   water   load  is   a
dummy termination for  WR137 waveguide.   It is
ideal  for use  as  a  dummy  load  and  for  making
rapid calorimetric power measurements in high-
power  military  satellite   communication  trans-
mitters operating between 7 . 9  and 8 . 4 gigahertz .
This  load  dissipates   up  to  20  kilowatts  of  CW
power.   Higher power can be handled with minor
design  modifications.     Very  small  and  sturdy,
the  L137BC2  consists  of a  waveguide  flange,  a
ceramic-block window,    and a small metal tank.
Life expectancy is  at least 20, 000 hours .

A

®

GENERAL  CHARACTERISTICS  1

ELECTRICAL

Frequency  Range   .............   7 . 9  to  8 .4   GHz
Power Dissipation,   CW,  max  .........   20  kw
VSWR,   max  .....................   1.15  :1

ENYIRONMENTAL2

Operating
Dllty...............I......,

Ambient  Temperature ........
Relative  Humidity,  including

water and frost condensation
Non-Operating

Temperature................
Altitude...........`...-....

. .   Continuous
-28  to +65   °c

........      9597o

-62 to +75  °c
.  . .    No  Limit

Shock,   50  G,11±1  ms   . . .  Per  MIL-STD-202,
Method  202

Vibration
normal mounting ....... Per MIL-STD-202,

Method  201

NOTES:

1.    Cha,racteristics  are based on performance tests.  These
values  may  change  without  notice  as  a result  of addi-
tional  data  or  product  refinement.     Contact yoiir  local
Varian Sales   Office  or  the   Palo  Alto  Tube  Division be-
fore  using'  this  information  for  equipment  design.

2039   1/69

L137BC2

HIGH    POWER

MicnowAVE   wATm   LOAD

7.9-8.4   GHz

Dimensions......
Weight,   approx . . .
Mounting Position
Coolant,  by weight

PHYSICAL

....... See  Outline  Drawing

...................     1.5    lb

•..................            Any

..........   60  ±  3%  ethylene

91ycol/40  ±  3% water
Inlet  Temperature   ................  49-6o   °C
Flow,  minimum,  for  20  kw ....    3.8  gal/min
Pressure Drop, at  3.8  gal/min .....  2  lbf/in2
Temperature Rise,  max .............    2o   °c
Outlet  Temperature,   typ .............    8o   °C

Hydrostatic  Pressure  ............  125  1bf/inag
Standard Finish

Exterior  Surface   .........   Red  Copon Epoxy
Material  ......................  OFHC  Copper,

A1203 Ceranic,  and Brass

2.    For  special  environmental  requirements,    contact your
local Varian Sales  Office or the Palo Alto Tube Division.

3.    The  waveguide  fla.nge  meets   the  dimensional  require-
ments  of the  latest  issue  of MIL-E-3922.

Printed  in  U.S.A.

palo      alto      tube      division/611       hansen      way/palo      alto/california     943o3



L137BC2

APPLICATION   NOTE

COOLING

Operation   of  the  load  at  maximum  CW   power
requires a liquid cooling system capable of pro-
viding  3.8  gal/min  against  a  pressure  drop  of
about  21bf/inawith a  temperature rise  of 20°C.
The  coolant  must  be   an  ethylene   glycol/water
mixture  (60/40 by weight,  within 3%.)    Although
this   load  requires   the   ethylene   glycol/water
coolant,   production design changes can be made
to   compensate  for  any   combination  of   coolant
mixtures   and   operating   temperature   ranges.
Power,   flow  rate,   and  temperature  rise   are
interdependent,   but may  be varied  within spec-
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ified   limits.    With appropriate   inlet and outlet
tempera,ture  measuring  devices   and depending
upon  the   calorimeter   used,  r-f  power   can  be
accurately  measured .   R-f power   can  be   cal-
culated by the following formula:

P (kw) =kx Flow Rate (gal/min) x Temp . Rise (°C)

For a 60/40 ethylene glycol/water mixture, con-
stant k is 0 . 221  at an inlet temperature of 60°C.
Constant  k  values for  various  mixtures at inlet
temperatures from 0 to 140°C can bedetermined
from the ''Characteristic Curves . "

CHARACTERISTICS   CURVES

Typical   performance   valiles
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DESCRIPTloN

The    L159AA2   teflon-wedge   water    load   is    a
dummy termination for WR159 waveguide.    It is
ideal  for use  as a  dummy  load  and  for  making
rapid calorimetric power measurements in high-
power  commercial CW  satellite  communication
transmitters     operating    between     5.925    and

a

e

TECHNICAL    llATA

L159AA2
HIGH   POWER

MICROWAVE   WATER   LOAD

5.925.6.425   6Hz

6.425   gigahertz.      Modifications    or   load    re-
matching  is  not  necessary  with  changes  in  the
ethylene-glycol and  water mixtures.     This load
dissipates   up   to   12    kilowa,tts   of    CW   power.
Very    small     and    sturdy,     the     L159AA2    life
expectancy is  at least  20, 000  hours.

GENERAL   CHARACTERISTICS  I

ELECTRICAL

Frequency Range  .........   5.925  to  6.425   GHz
Power Dissipation,  CW,  maximum  ....  12  kw
VSWR    ............,...........,..    1 . 1  : 1

APPLICATloN   NOTE

C00LllIG

Operation   of   the   load    at   maximum    average
power  requires  a  liquid cooling  system  capable
of providing atleast  2.4 gal/min a,gainst a pres-
sure  drop of about  5 lbf/in2 with a   temperature
rise  of  20°C.     The  coolant  canbe  any ethylene
91ycol/water mixture.      Average   power,     flow
rate,   and  temperature  rise  are  interdependent
but  may  be  va,ried   within  the  specified  limits.
With    appropriate    inlet   and   outlet   tempera-
ture   measuring   devices    and   with   the   Varian
V-4030-30B    Calorimeter    or    equivalent,     r-f
power can be  accurately measured.     R-f power
can also be  calculated by the following  formula:

P   =  0.221  (F)   (T2-Ti)
where'

1'  =  average power in kilowatts
0. 221  =  a constant  including the  specific heat of

60/40    ethylene   glycol/water    mixture
at an inlet temperature  of 60°C.     (Con-
stant  k  for  other  mixtures  can  be de-
termined    from     the    "Characteristic
Curves . ")

F  =  flow in gallons  per minute
T2  =  temperature of outlet liquid in °C.
Ti  =  temperature of inlet liquid in °C.

2040    12/68

PHYSICAL

Dimensions   .............    See  Outline  Drawing
Weight,    approx  ........................     5    lb

Mounting Position   ....... Vertical,   flange  dowr)
Coolant ....... Water or Ethylene  Glycol/Water

Outlet  Temperature,  maximum   ........  9o°C
Coolant  Flow,  minimum  ........  2.4  gal/min
Pressure Drop,   at 2.4  gal/min .....  5  1bf/in2

Hydrostatic  Pressure,  maximum  . .  125  1bf/in2g
Waveguide  Pressure   ...............   5   1bf/irfg
Standard Finishes

Waveguide and Flange
Exterior Surface .....

Material..............

.28

.27

.£6

.25

.24

.23
I.22

.21

.20

.19

.18

.'7

.'6

....   Copper  Alloy

. Red  Copon Epoxy

........... Brass

CHARACTERISTIC   CURVES

Typical  performance  vallles
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Printed  in  U.S.A.

palo      alto      tube      division/611       hansen      way/palo      alto/california     94303



L159AA2

OUTLINE    DRAWINGS

L85ooMAx+
DIMENSIONS   ARE  IN  INCHES

NOTES:

1.    Chai.acteristics  are  based  on  performance  tests.  These
values  may chang`e  withoutnotice  as  a  resultof  addition-
al   data   or   product   rel`inement.      Contact   your   local
Varian  Sales  Office  or  the   Palo Alto   Tube  Division  be-

fore    using    this    information    for    equipment    design.

2.    The  waveguide  flange  meets  the  dimensional  require-
ments  of the latest  issue  of EIA  Standard  RS-271.

®



L284AA7

a

a

DESCRIPTloN

The  L284AA7  is  a  high-power  broadband  compact
water  load  (teflon  wedge  type)  which  is  used  as a
dummy termination for WR284 waveguide.    When used
with appropriate input and output temperature mea-
surement devices  and flow meters,  R-F` power can be
measured within a few percent at rated average power
without error compensation.    Peak power Of 14 mega-
watts can be dissipated with dry air in the waveguide
at a gauge pressure of 30 pound-force per square inch.
By using sulphur hexafluoride,  SF6,  in the waveguide,
much higher power can be handled.    This load dissi-
pates  up  to  25  kilowatts  of  average  power.     Even
higher power can be handled with design modifications.

The special window used in this load makes possible
both high waveguide pressurization and high  static
pressure  in the  coolant tank.    The unique dielectric
window  design permits  retention of low VSWR  and
the efficient transfer of R-F  energy to the coolant
independent of the coolant' s  dielectric  constant and
temperature.    Since the coolant  inlet temperature
may vary widely without affecting performance  of
the load,  special heat exchangers are not  required.

Features  of this  type  of water load are high power
capability,  low VSWR,  calorimetric  operation,  in-
herent reliability,  high pressure capability,  small
size,   very  rugged,   and  full  waveguide  bandwidth
operation.

GENERAL   CHARACTERISTICS`**

I L I € T R I CA I

Frequency Range  ...............    2. 6  to  4. 0   GHz
Peak Dissipation,  maximum

Dry  air,   at  sea  level .................      2   MW
Dry  air,   at 30  lbf/in2g ...............    14   MW

Average Dissipation,  maximum  .........   25   kw
VSWR,   0  -80°C,   typical .............   1.15:1

ENVIRONMENTAL*

Operating
Duty   .  . C ontinuous
Ambient Temperature . . . Only limited by coolant
Relative Humidity,  including
water  and frost condensation ...........  100   7o

Pub.   1729   4/67

Non-Operating
Altitude.... No limit
Shock,   50G,   11  ± 1  ms  ........ Per Method 202,

MIL-STD-202
Vibration,  normal mounting .... Per Method 201,

MIL-STD-202

Dimensions.....
Weight,  approx . .
Mounting Position
Coolant.........

PHYSICAL

.........   See Outline  Drawing

......................      28     lb

Any
Ethylene glycol or water

Flow,  for  25  kw .................        5   gal/min
Pressure Drop,  gal/min  .........    <5   |bf/in2g
Temperature Rise
Outlet Temperature,  typ   ..............     8o   °c
Static  Pressure   .................   125   |bf/in2g

Paint ............... Standard Varian color unless
specified otherwise by customer

Material .............. Brass,  unless  aluminum  is
specified by customer

*For special environmental requirements ,  contact

your local Varian Sales Office or the Palo Alto Tube
Division.

**This  water  load  can  be  modified  to  meet  other
specifications.

Printed  in  U. S. A.

PALO    ALTO   TUBE    DIVISION       .       611      HANSEN     WAY       .       PALO     ALTO       .      CALIFORNIA



L284AA7

APPLICATION   NOTES

PEAK    POWER

The peak power dissipation capability of the L284AA7
depends on the dielectric and gas pressure in the wave-
guide.    The peak power which can be handled using dry
air,  dry nitrogen,  or sulphur hexafluoride to pres-
surize the waveguide is shown in the graph at the right.
Peak power is related to the dissipation rating for dry
air  at atmospheric pressure and sea level  as  unity.

VSWR

The basic design of this type of water load,  in wave-
guide sizes of WR770 and smaller,  produces  a maxi-
mum VSWR  of  1.15:1  over  100  percent bandwidth at
inlet coolant temperatures from 0°C to 8o°C.    Lower
values  Of VSWR can be provided for narrow-band units.
Typical VSWR variations for this load are showrn in the
accompanying graph.

COOLING

Operation of the load at maximum average power re-
quires  a liquid  cooling system  capable  of providing
5 gal/min.    The coolant can be ethylene glycol/water
or pure water.    Average power,  flow rate,  and tem-
perature rise are interdependent,  but may be varied
within the specified limits.    With appropriate inlet and
outlet temperature measuring devices,  RF power can
be measured accurately without error compensation
within the accuracy Of the calorimeter.    Power can be
calculated by the following formula:

p   =     o.264   (F)    (T2   -Ti)

where'

P  =     avera.ge power  in kilowa.tts

0. 264  =   a constant for pure water.    (For other
mixtures see the accompanying graph. )

F  =   flow  in gallons per minute

T2  =   temperature of outlet liquid in °c

T]  =   temperature of inlet liquid in °c

OUTLINE   DRAWING

14.25"   LENGTH
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DESC  RI  PTl  oN

The  L284BA3  superpower  miniature  water  load
(ceramic  block  type)  is  a  dummy  termination  for
WR284 waveguide.    It is ideal for use as  a dummy
load and for making rapid calorimetric power mea-
surements  in  high-  and  super-power  microwave
transmitters  operating between 3. 0 and 3. 5  giga-
hertz.   Bandwidth is approximately 15 percent.    Peak
power of 7. 0 megawatts can be dissipated with dry air
in the waveguide at a gauge pressure  of 14. 7 pound-
force per square inch.   By using sulphur hexafluoride,
SF6,  in the waveguide at the same pressure,  the load
can handle power up to 60 megawatts.    This load dissi-
pates  up  to  200  kilowatts  of average power.    Very
small  and sturdy,  the  L284BA3  consists  only  of a
waveguide flange,  a ceramic-block window,  and a
small metal tank.    Life expectancy is at least 50, 000
hours .

®

®

GENERAL    CHARA€TERIST|CSL

E L [ C T R I CA L

Frquuency Range 3. 0  to  3. 5 GHz
Peak Dissipation,  maximum

Dry  air,   at  sea level .................    2. 0 MW
Dry air,  at 30 lbf/in29                                     13. OMW

Average Dissipation,  maximum  .........    200 kw
VSWR,   30-80°C,   input water,  typical  ....        1.15:1

ENVIRONMENTAL2
Operating

Power
Ambient Temperature .

1 MW  pulsed
-15  to +27°c

Per Method 1038,  Test 8,
MIL-STD-202

Relative  Humidity ...............     807o at  26. 7°C
Altitude ....... 6000 feet (23. 5  inches  of mercury)

Non-Operating
Temperature .....................- 54  to +7 |°C
Altitude   .........................     40, 000  feet
Shock,   50  G,   11  ± 1  ms  ........  Per Method  205,

MIL-STD-202
Vibration,  normal mounting . . . Per Method 514.1

Para.   5. 6,  MIL-STD-810

Pub.   1730   4/67

Dimensions
Weight,  approx

PHYSICAL

See Outline Drawing
8lb

Mounting  Position  ..........................   Any
Coolant ..........,...........  Water 3

`Flow,  for 200 kw,  min  .............  40 gal/min

Pressure Drop,  10 gal/min ..........    2  lbf/in2g
Temperature Rise.  max
Outlet Temperature,  typ
Static Pressure

20OC

800c

Finish .............    Standard Varian Color unless
specified otherwise by customer

Material .........................   OFHC  copper,
A1203  Ceramic,  and brass

1 .  This load can be modified to meet other specifica-
tions .

2.  For special environmental requirements ,  contact
your local Varian Sales once or the Palo Alto Tube
Division.

3.  Can be designed for other coolant mixes.

Printed in U. S . A.

PALO    ALTO    TUBE    DIVISION       .      611      HANSEN     WAY      .      PALO     ALTO      .      CALIFORNIA



L284BA3

APPLICATION    NOTES

PEAK    POWER

The peak power dissipation capability of the L284BA3
depends on the dielectric and gas pressure in the wave-
guide.    The peak power which can be handled using
dry air,  dry nitrogen,  or sulphur hexafluoride to pres-
surize the waveguide is shown in the graph at the right.
Peak power is related to the dissipation rating for dry
air at atmospheric pressure and sea level as unity.

VSWR

The basic design of this type of water load,  in wave-
guide sizes of WR770 and smaller,  produces a maxi-
mum VSWR of 1.15:1  over about 15 percent bandwidth
at  inlet  coolant  temperatures  from  3o°C  to  8o°c.
Lower values of VSWR can be provided for narrowband
units.     Typical  VSWR  variations  for  this  load  are
shown in the  accompanying graph.

COOLING

Operation of the load at maximum average power re-
quires  a liquid cooling system  capable of providing
40 gal/min at a pressure Of at least 15 lbf/in2 with a
temperature rise Of 20°C.    The coolant must be water,
prodrction design changes can be made to compensate
for  any  combination  of  coolant  mixtures   (such  as
ethylene glycol)  and operating temperature ranges.
Average power,  flow rate,  and temperatiire rise are
interdependent,  but may be varied within the specified
limits.   With appropriate inlet and outlet temperature
measuring devices,  RF power can be measured accu-
rately without error compensation within the accuracy
of the calorimeter.    Power can be calculated by the
following formula:

p   =   o.262   (F)   (T2  -Ti)

where,
P  =  average power in kilowatts

0.262  =  a  constant including the  specific heat
water at an inlet tempera.ture of   6o°C

F  =  flow in gallons per minute

T2  =  temperature of outlet liquid in °c

T±  =  temperature  Of inlet liquid in °C u

CHARACTERISTIC   CURVES

RELATIVE   POWEB    CHABACTEBISTICS
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V.4030A

DESCRIPTloN

Varian V-4030-7A and V-4030-14A Calorimeters
are  devices  for  accurately measuring the aver-
age    r-f  power   absorbed   in  high-power   water
loads.    The  7A  and  14A models  are  ideal for  iise
with  Varian  water  loads   capable  of  dissipating
up to 7 . 5 and 15 kilowatts of r-f power,   respec-
tively.     Each calorimeter  includes  a water-flow
meter,   a flow-adjusting valve,   a shut-off valve,
and  two  thermometers  assembled on a standard
19-inch panel for rack mounting.     The  calorim-
eters   connect   to   the   water   supply   and  water
load   by   means  of  flexible  plastic  tubing.    For
most accurate power measurements,  the  coolant
lines between the  calorimeter and the water load
should be  as  short as possible.

A             FEATURES
•  Excellent accuracy.
•  Ease of calibration.
•  Simple operation.

a

GENERAL   0HARACTERISTICS[

Measura,ble  Power with a 50°C  Temp.  Rise,  max
Model     7A   ........................          7   kw
Model  l4A  ........................      14   kw

Accuracy:
Thermometers ±0.2   0c
Flow Meter

at 21°C Water  Temp .....   ±2% of full  scale
Thermometers

Input  Temperature Range .....- |° to +51    °c
Output  Temperature Range   ...   +25°to 75    °c
ScaleDivisions    ..................      o.1     °c

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional data on product refinement.   Varian Associates
should   be   consulted   before   using   this   information  for
power  output  measurements.

2834     10/72

Water  Flow,  max2
Model     7A  ........
Model  14A  ........

Water Pressure,  max
Dimensions.........

0 . 57  gal/min (i5o w/°c)
1.14  gal/min (3oo w/°c)
•........... 80  1bf/in2g
. . .  See  Outline  Drawing

Weight 101bs.

2.   The  flow  meter  scale   is   calibrated  in  watts  per  degree
Celsius   of   temperature   rise   for   distilled   water.    The
product  of  the  flow  meter reading and the  difference be-
tween  the  readings  on  the  thermometer  is the rf  energy
absorbed  by  the  load.

Printed  in  U.S.A.

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303



V-4030A

CHARACTERISTIC   CURVES
Typical   performance   values

V-4030A-7A    FLOW    CHARACTERISTICS
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V-4030A.14A    FLOW    CHARACTEFllsTICS
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DESCRIPTION

Varian V-4030-7B and V-4030-14B Calorimeters
are  devices  for  accurately measuring the aver-
age   r-f power   absorbed   in   high-power   water
loads.   The  78 and 148 models  are ideal for use
with  Varian  water  loads   capable  of  dissipating
up to 7 .5 and 15 kilowatts of r-f power,   respec-
tively.     Each calorimeter includes  a water-flow
meter,  a flow-adjustingvalve,  and two thermom-
eters   mounted   in  a  portable  cabinet  for  bench
use.     The   calorimeters   connect   to   the   water
supply  by  means  of flexible plastic tubing.    For
most acciirate power measurements,  the coolant
lines between the calorimeter and the water load
should be  as  short as possible.

a

®

FEATURES

•  Excellent accuracy.
•   Ease of calibration.
•   Simple operation.

V-4030B

GENERAL    CHARACTERIST|CSL

Measurable I>ower with  a 50°C Temp. Rise,  max.
Model    78  ........................         7   kw
Model  l4B  ........................      14  kw

Accuracy:
Thermometers  ...................    ±o.2   °c
Flow Meter

at 21°C Water  Temp .....   ±2% of full  scale
Thermometers

Input  Temperature Range : ...- |° to +51    °c
Outyut Temperature Range   ..   +25°to +75    °c
ScaleDivision ....................     o.1    °c

NOTES:

1.   Characteristic  values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional data or product refinement.   Varian Associates
should   be   consulted   before   using  this   information  for
power   output   measurements.

2832    10/72

Water  Flow,  max.2
Model    78  ........
Model  148  ........

Water Pressure,  max.
Dimensions....,....

0 .57  gal/min (|5o w/°c)
1.14 gal/min (3oo w/°c)
•..........    80   1bf/inag
..    See outline Drawing

Weight   .............................     391bs.

2.   The  flow  meter  scale  is  calibrated  in  watts  per degree
Celsius   of  temperature   rise   for   distilled   water.    The
product  of  the  flow  meter reading and the difference be-
tween  the  readings  on  the  thermometer  is  the  rf energy
absorbed   by   the   load.

Printed  in  U.S.A.

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303



V-4030B

CHARACTERISTIC   CURVES

Typical    performance    values

V-4030B.7B    FLOW    CHARACTERISTICS
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varian  t   I+.
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DESCRIPTION

The  Varian  V-4030-30B  Calorimeter   is  a  heat
measuring  device  for  accurately  measuring the
average RF power absorbed in high-power water
loads.     It  is  designed  for  use  with  any  Varian
water  load   which   dissipa,tes    RF power   up   to
30 kilowatts.     The v-4030-30B includes  a water
flow meter,    a  flow-adjusting  valve,    a shut-off
valve,    and   two  thermometers,    mounted   in   a
portable cabinet.   This  calorimeter  connects  to
the   water   supply   and  water  loaid  by  means  of
Hansen fittings.   For most accurate power mea-
surements,  the coolant lines between the calori-
meter  and  the  water  load  should be as  short as
possible.   Modified  versions   can  be   furnished
to meet special requirements .

a            FEATURES
•   Excellent accuracy

•   Ease of calibration

•  Simple operation

•   High power

GENERAL   CHARAOTERISTICS]

Measurable Average Power,
With 22°C  rise,  max  .... 30kw

a

Accuracy
Thermometers  ...................    ±o.2   °c
Flow meter

at 21°C water temp  ......   ±297o of full  scale
Thermometers

Input Temperature Range ......- |° to +51  °c
Outyut  Temperature Range   . . .  +25° to +75  °c
Scale  Division    ....................     0.1   °C

Coolant  Flow,  max   .............   5.96  gal/min
Coolant pressure,  max                           8o  lbf/inag
Dimensions  .............    See  Outline Drawing
Weight   ...............................   44  1b

2833     9/72

V-4030-30B

TABLE    MODEL

CALORIMETER

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional   data   or   product   refinement.   Consult Varian
before  using this  information for equipment use .

2.   The  flow  meter  sea,le  is  calibrated  in  watts  per degree
Celsius  for  a  mixture  of  60 percent  ethylene  glycol  and
40 percent   water   by   weight.    The    rotometer    can   be
calibrated   for   other   percentage   mixtures   or   for  pure
water.    I'ower  is  determined  simply  by  multiplying  the
flow  meter  reading  by  the  difference  between  the outlet
and    inlet    coolant    temperature    readings,  as   shown  in
the  formula:

1'    =  F  (T2-Ti),  where

P    = Power  (W)
F   = Flow meter reading
T|  = Inlet coolant temperature  (°C)
T2  = Outlet coolant temperature  (°C)

I'rinted  in  U.S.A.

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303



V-4030.30B

OUTLINE    DRAWING

350.2 ±  I.60

®
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DESCRIPTloN

The  ICP-1  series  of  low-noise  solid-state pre-
amplifiers    provide   wide    dynamic   range    and
high  power   output  handling   capability.       Thin-
film  and  integrated-circuit  techniques  are   used
to   provide   units  occupying  only  0.5  cubic  inch
with   specifica,tions   comparable   to conventional
preamplifiers using point-to-point wiring.    Con-
sequently,   a substantial savings  in size,  weight,
and cost can be realized.

TECHNICAL  DATA

lop-1
Series

lNTEGRATED    0lRcllIT

PR[AMPLIFIER

a

a-

GENERAL   CHARACT[RIST|OSL

ELE€TRl€AL

Center  Frequencya   .........  30,   60  or  70  MHz
Bandwidth at 3 dB,  minimums   .......
Gain,   minimum   ....................
Noise  Figure,

Typical........................

Maximum......................
Inputs and Output    50  ohm  VSWR,

maximum......................
Power Output at 1 dB Compression,

minimum.......................
DC  Power Requirements,

Volta,ge.........................

Current.........................

PHYSICAL

Dimensions
Weight

10   MHz
32dB

2.5   dB
3.0   dB

2.0:1

0dBm

+12  Vdc
50mA

1.3  x  1.3  x  0.3   in
<   1.0   Oz

Cormectors
Input  and Output   ...........   OSSM,1.7   mm
Power  ....................  Filtercon  lv850

2568   5/71

ORDERING    INFORMAT|oN2

Model

Series

IF  Frequency

Input
Impedance

Output
Impedance

Bandwidth at 3 dB

NOTES:

1.    Characteristic  values   are   based  on  performance   tests.
These  figures   may   change  without   notice  as   a  result  Of
additional  data  or  product  refinement.      Varian  Beverly
should   be   consulted   before   using   this   information  for
final   equipment  design.

2.   When  ordering,   construct  the  model   number  as  shown
above .   Specify the  desired center frequency,   3 dB band-
width  and  input  impedance.

3.    Any    one   of    the    following    inputs   can    be    furnished:

-50:    50  S2,   2.0:1  VSWR,   max

-S:      200  a,   at  5 pF for  single-ended mixers
-1]:     100  a,   at  10 pF  for balanced mixers

with reversed diodes

Printed in U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915





Varla
solid  stat

DESCRIPTloN

The  ITLM  constant-transmission  phase  limiter
is  an  i-f  limiter   that  provides  nearly  constant
transmission phase  angle throughout its dynamic
range.    Typically,  the  total  phase  shift  is  less
than   7.5   degrees   over   a   70-decibel   dynamic
range.     Each   of  the   two   models   offered   can
handle either pulse or  CW signals  and  the  char-
acteristics  below  apply  over   50  percent  of  the
3-dB   i-I  bandwidth.    This   device   permits   the
development    of   new   kinds   of   monopulse   and
pulse-signature-identification   receivers.    With
this  unit,  phase  comparison  between  two  chan-
nels having unequal input signal levels  can easily
be made.   When  an  ITLM  is  used  in  a  system,
amplitude   differences,  due   to   factors   such  as

Center  Frequency
ITLM-4......a ITLM-5

i.Eth-rii`ii['-bpffi

lTLM
Series

CONSTANT.TRANSMISsloN

PHASE    LIMITERS

different antenna patterns,   will  not  degrade  the
received  phase  information.

GENERAL   CHARACT[RISTICS]

30,   60  or  70   MHz

Bandwidth,  3-dB
ITLM-4
ITLM-5

120   MHz

10,   15  or  20   MHz

Noise  Figure,  max
30   MHz
10dB

Output Limit Level,  within 1-dB   .....       0  dBm
Dynamic  Range .................- 70  to  0   dBm
Phase  Match,  -70 to 0  dBm,   3  units

With equal  input signals  ...........       5
With  unequal  input signals  .........     io   0

Input/Output Impedance
With maximum  VSWR of 1.5:1   .....    50  a

-70  dBm  INPUT

Transmission Phase Shift
For  70-dB dynamic  range,  typ  ....  7.5  a
For 70-dB dynamic range,  max  ...    |o  a
For20-dBdynamicrange,  max...       5  °

Power Supply Current,  at -15 Vdc
ITLM-4
ITLM-5

150  mAdc
200   mAdc

Dimensions  .............  See  Outline  Drawings
Weight

ITLM-4
ITLM-5   .........................     8   oz

Temperature  Range ..........- 2o to +7o   °C

DETECTEI)    I-F    OUTPUT    PULSE    RESPONSE

TIME   (loo  ng/diy)

3082   9/73

0  dBm   INPUT

TIME   (loo  n8/div)

Printed  in  LT.S.A.

lTLM.60-20-50    LIMITER

varian/solid    state   east   division/salem    road/beverly/massachusetts    01915



lTLM

CHARACTERISTIC    CURVES[
Typical    performance   values

PHASE    MATCH    OVER    DYNAMIC    RANGE

BETWEEN    3    llNITS

C
I

8J+ / /
A \ //

_a
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OUTLINE    DRAWINGS
6.5cO  ± 015
165.I  ± 0.38

lTLM-4

8.500 ± .015
215.9  ±  0.38

©© @©
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# DIA  THRU
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J2  OUTPUT-AMERICON  20521300  02
GF`0UND
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NOTE:

1.   Characteristic   and   curve  values   are   based  on  per for-
mance tests.    These  values   may   change   without   notice

as   a   result   of   additional   data  or   product  refinement.
Consult the Varian Solid State East   Division  before  iising
this  information for equipment design.



solid state  east

A

a

DESCRIPTloN

ITV-1 Series  amplifiers are variable-bandwidth,
voltage-controlled,    solid-state   amplifiers    for
use  in receiving systems.  A bandwidth variation
of  more than  60:1  is provided  at  30  megahertz
with   constant   gain   over   the   entire   bandwidth
range.    These  features  increase  the  versatility
of  receiving  systems  used  for   electroriic  war-
fare,   spectrum  surveillance,  radio  astronomy,
and  general   laboratory  projects.    These  amp-
lifiers  are  also  ideal  for use  in  high-resolution
and   range-determining   radar   systems.    With
weak  signals,   high  gain  and  narrow  bandwidth
are    required,    while    strong    signals     (where
greater accuracy is  desired) require  lower gain
and   wide   bandwidth.      Modified   models   which
provid:  high  gain and  narrow  bandwidth can  be
furnished   on   request.     The   ITV-1   is   usually
connected between alow-noise, wideband mixer-
preamplifier (or preamplifier)  and  a  post  amp-

ITV-1
Series

VARIABLE    BANDWIDTH

SOLID    STATE    AMPLIFIER

lifier.       The     "Fast-time-constant"    bandwidth
control line  can  be  actuated  by  either  pulse  or
d-c  voltage.    By  supplying  the  control   voltage
from  a  detector circuit,  the  ITV-1  can  be  used
as  an "automatic" bandwidth determining system .

GENERAL    CHARACTERISTICSL

ELECTRICAL

Center  Frequencya ....   30,  60,   70,  or  160  MHz           Dimensions
Bandwidth,  3 d82

Wideband,  min  ......      12,  20,  25,  or  40  MHz
Narrowband, max . .   0. 3,  0. 4,  0. 6, or  0. 9  MHz

Gain,  min   ..........................   20   dB
Power Output,1-dB compression, min  . .  +3  dBm
Noise  Figure,max    ..................   10  dB
Source and  Load Impedance ...........  50   a
Power Requirements
Voltage   ...........................- 20   Vdc
Current  ...........................   35   rnA

Bias  Voltage  ...................   0  to  -10   Vdc

NOTES:

1.    General  characteristic values  are based on performance
tests.     These   figures  may   change  without   notice  as   a
result  of   additional   data  or   product   refinement.     The
Varian  Solid  State  Division  should  be  consulted   before
using this  information for final equipment design.

2.    When  ordering,   add   the  center  frequency,   3-dB  band-
width,   and  input  impedance  desired  to  the  basic   amp-
lifier designation,   as  shown  in the  example.

3081     9/73

PHYSICAL

......    See  Outline  Drawing
Weight,   approx
Mounting Position

6oz
Any

Cormectors
Input  and Output  .........  BNC  for  UG-290/U
Power    ............   Eire  Filtercon  1250-003

ORDERING    INFORMAT|oN2

gn:t:e::Le=ffiTF¥dd::n::I:
Freqiiency                                                               at  3 dB

Printed in  U.S.A.

varian/solid    state    east     division/salem    road/beverly/massachusetts     01915



ITV-1

CHARACTERISTIC    CURVES

Typical   performance   values
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OUTLINE    DRAWING
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varian
solid  state  division

D[SCRIPTloN

ITM-2   Series  IF   Main  Amplifiers  a,re  sturdy,
compact,   solid-state   devices  designed  for  use
in receiving  systems.    They  combine  the  func-
tions  of  both   a  preamplifier  and  postamplifier
in one package.    These  amplifiers  have  coaxial,
low-noise  input  circuits  and   provide  sufficient
gain to increase weak signals to  a level  adequate
for  detection.    Both  IF  and  VIDEO outputs   are
provided.  Units featuring Gain and Phase track-
ing as  functions  of  AGC  range  are  available  in
matched  sets.   Silicon semiconductors  are  used
throughout   for   long  life,   high   reliability,   and
low d-c power requirements .

a

`®

GENERAL   CHARACTERISTICS]

Center  Frequency2  ........   30,   60,   or  70   MHz
Bandwidth,   at  3  dB,   mirf  ...........      1o   MHz
IF  Gain,   min   ......................       90   dB

IF  to Video  Gain,   a-c  coupled,  min  . .   100  dB
Noise  Figure,   max    ...........
IF  Gain Control Range,  min   . . .
Phase  Tracking,  max

At room  temperature    .......
TA  =  -55  to  +7o°c   ..........

Gain Tracking,  max
At room  temperature    .......
TA  =  -55  to  +7o°c   ..........

IF  Output,  at  1  dB
compression,   min   ..........

Video Output,   at  1  dB
compression,   100-a load,  min

Pulse  OutputRise  Time,  max    .
Source  Impedance,  mom   .......
IF  Output  Load Impedance,  nom

2.5   dB
60dB

1.0   dB
1.5   dB

+13  dBm

+5V
0.1   HS

50Q
50Q

Temperature Range,  operating   -55 to +7o  °C
Power Requirements

Voltage   .........................- 20   Vdc
Current,   max   ...................    120   rnA
AGC  Bias   ...................    0  to  -10   Vdc

Dimensions   .............   See  Outline  Drawing
Weight,  approx
Connectors

20oz

IF  and  Video   .........  Type  BNC,   UG-290/U
Input  Power  ................    Cannon DA15P

24981/71

i

PRELIMINARY

lTM-2
Series

SOLID.STATE

IF    AMPLIFIER

CHARACT[FtlsTIC    CURVES

Typical    performance    values

lF     RESPONSE/GAIN      ATTENUATI0N     CHAFIACTERISTICS

F ULL GAl N- -6Od BOA lN/ \` / \ ATT ENU ATIO N/ \,
/ `., \`
30 I MHzF 60 I MHzF \``

'/ \'/ /\ \ \ \
'/ / \ \

.`/ / \ \-`

/ \ \ \
'1 \ \ \ \

1
\

I / \ \
I I / / \ \ \
I
I, / \_

10     20   30   40   50    60    70    80   90100110120130
FREQUENCY   (MHz)

GAIN     COIITROL     CHARACTERISTICS

0             0.4           0.8             I.2             I.6            2.0           2.4            2.8
BIAS   VOLTAGE   (Vdc)

Printed in  U.S.A.
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lTM.2

lTM.2-60-10-50-MP    PHASE    TRACKllIG    VARIATloN

WITH     GAIN     ATTENUATI0N

/,/
I

\
-

UNIT  ''A'
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10           20           30          40           50           60          70
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PHASE    sriiFT    wiTH    GAIN    ATT[NUATION

FOR    PHASE.MATCHED    UNITS
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OUTLINE    DRAWING
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ORDERING   INFORMAT|oN3

ITM  -2  -30  -10  50  -MP

6070

NOTES:

1.    General  characteristic  values  are  based on performance
tests.     These   figures  may   change  without   notice  as   a
result of additional  data or product refinement.    Consult
the   Varian  Solid  State  Division,    Copiague,    L.I.,   New
York  before  using this  information for equipment  design.

2.    Models  can be  furnished at other  center  frequencies  and
bandwidths  on  special   order.     Specify   the  center   fre-
quency  and  bandwidth  desired  when ordering.

a a ©rfE88Le a



PRELIMINARY

TECHNICAL   DATA

ITF-4
Series

SOLID    STATE

s[moil   AND   Lock   AFc

A

a

DESCRIPTloN

The   ITF-4   is   a  solid-state   Search   and  Lock
AFC    unit,    designed   to   operate    in   systems
employing  varactor-controlled  devices  such  as
Transistor   Oscillators,    Gunn  Oscillators   and
lmpatt   Oscillators.     The   unit   contains   an   IF
amplifier,   a  discriminator,   a  video   amplifier
and   a  phantastron  circuit.    A   function  switch,
in  the "manual"  position,  allows  an operator  to
tune  the varactor-oscillator  to the desired  fre-
quency.   When  the  switch  is  in  the ''automatic"
position,   the   AFC   will   sweep   the   varactor-
oscillator   frequency   equally   above   and  below
the manually  set  frequency.   When an  IF signal
appears  at  the  ITF-4  input,  the  AFC  will  stop
sweeping  and  will   lock  the  varactor-oscillator
to   the   system's   IF   frequency.    Silicon  semi-
conductors   are   used   throughout   for   long   life
and high reliability.

Center Frequency2

GENERAL   CHARACTERISTICS I

lTF-4-60-08-50

60   MHz
Discriminator Bandwidth,

peak-to-peak,  mina .............      8   MHz
Required Input Signal  Level,  ±1 dB        o  dBm
Input Pulse Width,  min   ........... 0.14ts
Sensitivity,  typical  ...............    20  V/MHz
Search Period,  typical    ...........    13  ms
Sweep  Range,  typical  .............    ±5  V
DC  Manual Range Adjustment3 +5 to +25  V
Input  50  Ohm  VSWR,  max   .......  1.5:1
Output  Load Resistance,  min  . .100,000  a

NOTES:

1.   General  characteristic  values  are  based onperformance
tests.    These  figures   may   change   without   notice   as   a
result  of  additional  data or pl.oduct refinement.   Consult
the  Varian  Solid  State  Division  before  using  this  infor-
mation for final equipment design.

2916   11/72

Power Requirements,  typical
At  +15  Vdc   ..............
At -15 Vdc
At +40  Vdc
At -40 Vdc

25mA
55mA
5mA

30mA
Temperature Range ,

operating ..................- 4o  to +7o   °C
Dimensions ..............  See  Outline Drawing
Weight,   approximate   ..................  20   oz
Input and Output Cormectors  ........  Type  BNC
Power  Connector   .............  Cannon DA15P

2.  Models  can  be  furnished  at other center frequencies  and
discriminator  bandwidths  on  special  order.   Specify  the
center   frequency   and   discriminator   bandwidth   desired
when ordering.

3.   If  negative  tuning  voltage  is  required,    so  specify  when
ordering.

Printed in U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915
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ECHNICAL   DATA

lcL.5
Series

HiGH  m[auEilcy
"T[GnATED  0mciiiT

LOG  AMPLiFiEns

GOO.2,000  MHz

1

r\

DESCRIPTION

ICL-5  series  of  logarithmic  amplifiers are  hybrid,  in-
tegrated circuit,  i-f to log video amplifiers which can
cover the frequency range of 600 to 2,000 megahertz.
They are ideal for use in electronic-warfare and radar
systems  as  well  as  monopulse  tracking  receivers.
Each  provides exceptional  log  linearity and  stability
over a wide temperature range. Excellent unit to unit
reproducibility  allows  for  units  to  be  supplied  as
matched  sets  with  the  log-video  amplitude  match-
ed  to  the  input  over  the  frequency  and  dynamic
range.

The lcL-5  incorporates the  Beverly  Division's exten-
sive  experience  in  manufacturing  hybrid  integrated
circuits.   F3eflow  soldering  techniques  are  used   in
assembly  because  of their proven  reliability.  Ampli-
fiers can  be supplied  as  standard  humidity  protect-
ed circuits or can  be  hermetically sealed.  Excellent
stability against oscillations  has  been  achieved  us-
ing  a  novel  grounding  scheme  and  broadband  per-
formance results from the use of modern computer-
aided design.

OPTIONS
•      Hermeticsealing

•      HighTemperatureoperation to85°C
•      Powersupply protection and regulation
•     Matchedsets

GENERAL CHARACTERISTICS

Frequency Bange2 .................  600 -2000M Hz

lnpBu:nDgyen3:T.i:
between  -70 and  + 5 dBm

Log Linearity 4 over dynamic range and
selected frequency bands  ......... ±1dB

Log Slope (Sensitivity) .............  20 to 50 mv/dB

Pise Time
With 30 mv/dB log slope, max .............   10 ns
With 50 mv/dB log slope, max .............   15 ns

Fall  Time,  max  ............................  100  ns

Input VSWP (relative to 50 f2 source)
For any 100 MHz band
For any 500 M Hz band

4386 - 9/80

1.5:1

2.0:1

Video Output,  d-c  coupled  into 93nload,  for 70 dB
Dynamic flange

With 30 mv/dB log slope 5 ...........  0 to 2.2 Vdc
With 50 mv/dB log slope ............  0 to 3.5 Vdc

D-C offset ...........................   0  ±   100 mv

Operating Temperature ..............- 3o to 7ooc

PowerSuppliesPlequired6
Voltage, at 160 mAdc, max
Voltage, at 50 mAdc, max  ,

Or
Voltage, at 160 mAdc, max
Voltage, at 50 mAdc, max  .

+ 15 Vdc
-15 Vdc

+ 12 Vdc
- 12 Vdc

Dimensions ................  See Outline Drawings

Weight, max

varian/beverly    dlvision/salem     road/beverly/massachusetts     01915

4 oz/114 g

Printed  in    U.S.A



10L.5 TABLE I
Nominal Minimum lvlinimum

Minimum
Type Number7

Cen'e, 3dB Dynamic
Frequency Bandwidtn Hange3 TSS

(lvlllz) (MHz) (dB) - (dBm)

750 300 70 80 lcL-5-750-300
750 200 70 80 lcL-5-750-200
750 100 70 82 ICL-5-750-100
750 50 70 82 lcL-5-750-50

1000 500 70 75 CL-5-1000-500
1000 300 70 80 CL-5-1000-300
1000 200 70 80 CL-5-1000-200
1000 100 70 82 CL-5-1000-100
1000 50 70 82 CL-5-1000-50

1250 300 65 75 CL-5-1250-300
1250 200 65 75 CL-5-1250.200
1250 100 65 78 CL-5-1250-loo
1250 50 65 80 CL-5-1250-50

1500 300 60 70 CL-5-1500-300
1500 200 60 70 CL-5-1500-200
1500 100 60 75 CL-5-1500-100
1500 50 60 75 CL-5-1500-50

1750 200 55 70 CL-5-1750-200
1750 100 55 70 CL-5-1750-100
1750 50 55 75 CL-5-1750-50

1800 200 55 70 CL-5-1800.200
1800 100 55 70 CL-5-1800-100
1800 50 55 75 CL-5-1800-50

1850 200 55 70 CL-5-1850-200
1850 loo 55 72 C L5-1850-100
1850 50 55 73 C L-5.1 850-50

1900 200 55 70 CL-5-1900-200
1900 100 55 72 CL-5.1900.100
1900 50 55 73 CL-5-1900.50

1950 100 55 72 CL-5-1950-100
1950 50 55 73 CL-5-1950-50

GENERAL CHARACTERISTICS (Continued) 1

NOTES

1.     Characteristics and performance curves are based on
tests  performed  at 25°C,  unless  otherwise specified.
These values may change without notice as the result
of  additional  data  or  product  refinement.  The  Varian
Beverly  Division  should   be  consulted   before  using
this information for final equipment design.

2.     This  series  of  amplifiers  are  designed  to  cover  the
entire   range,   however,   are   optimized   for   specif ic
bands. Typical ranges are shown in Table I.

3.     The  input  dynamic  range  is dependent  on  frequency.
Consult Table I for dynamic range of a specific band.

4.      For full temperaturerangeoperation,add  ±  0.5dBto
log  linearity.

5.     At 30  mv/dB,  the video output can  drive  loads as  low
as 50 a .

6.      Log amplifiersareavailablewith reverse powersupply
and 25 Vdc over voltage protection.

7.     When  ordering,  construct  the type  numberas  shown
below.  Specify  the  center  frequency  and  bandwidth.
Other center frequencies can  be furnished on  special
order.

ORDERING INFORMATION  7

:E°R:::TiLEB:::t[:TH
FPEQUENCY

CHARACTERISTIC CURVES TYPICAL  PERFORMANCE AT 25oC 7
These plots are of typical  lcL-5 logarithmic amplifiers tested on an automated test station. The computer not
only controls the testing  of the  log amps  but also calculates the  log  slope and  intercepts from  the  raw data
and plots the data graphically so that system performance can be easily predicted.

LOG  LINEARITY AND  LOG  SLOPE
LOG  LINEARITY`RIPPLE
A  f igure   often   used   to   indicate  the
accuracy  of  a  logarithmic  amplifier  is
log   linearity.   At   any   frequency   and
temperature,  it  is  the  maximum devia-
tion  of  the  log  curve  from  the  best  fit
straight   line   at   that   f requency   and
temperature.    This    is    commonly    re-
ferred  to as  periodic  ripple.  The devia.
tion  shown  here is  better than  ±   1  dB
from a log slope of 49.54 mv/dB.

LOG  SLOPE
The  log  slope  is  the  average  slope
mv/db   of   the   straight-line   portion
the  log  curve.  For  the  lcL-5  series
amplif iers,     this     is     typically     20
30  mv/dB.   For  special   requirements,
this  can  be adjusted  to values  greater
than  50  mv/dB.  The   log   slope   is  ex-
pected to vary somewhat with frequen-
cy  and  temperature.  The  performance
data   shown    for   this   amplifier   was
taken   in   1    dB   increments   over   the
input power range of  -55 to 0 dBm at
a frequency of 1.8GHz.

ICL-5    SEF3IES           S/N    B12A

@1-5
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lcL.5

r\

iE

•1

LOG LINEARITY WITH  BANDWIDTH

Another  method  of  measuring  accuracy  of  a  log  amplifier  is  to  compare  the  relative  output  voltage  at  all
frequencies  in the band of interest.  Ideally at any given  input power level, the output voltage will  be the same
forall frequencies.  Varian  logarithmic  amplifiers  are  designed  to  be  intrinsically  broadband,  and  for  many
applications can be used with the full intrinsic lF bandwidth. This allows the system designer to expect a high
degree of accuracy in amplitude measurements instantaneously over extremely broad bandwidths.

The   data   plotted   on   these
curves show  lcL-5 series  log
amplifiers   centered   at   the
frequencies   of   1    GHz   and
1.75 G Hz.

The  output  video  voltage  at
each  frequency  is  plotted  at
its   corresponding    input    lF

power   level   in   dBm.   In   an
ideal   case,   these   lines   will
be    equidistant    from    each
other  and  perfectly  flat  over
the band of interest.

The   excellent    performance
shown here can beoptimized
for narrower bandwidths. For
some applications  it is desir-
able to limit the I F bandwidth
in   order  to  limit  the  corres-

ponding    small-signal    noise
bandwidth.  When  this  is  re-

quired,  a f ilter can  be  added
between  the  fourth  and  fifth
stages  of  the  amplif ier.  This
limits   the   noise   bandwidth
of  both  the  input  noise from
the    receiver   f ront-end   and
the self noise of the logarith-
mic amplif ier.

Varian  defines  bandwidth  as
the    minimum    3    dB    band-
width  measured close to the
video  noise  level  where  the
detected   output   is   approxi-
mately linear.
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varian
TECHNICAL   DATA

DESCFtlpTION

The   ICL-6-160-80   logarithmic   amplifier   is   a
low-cost,    hybrid-integrated-circuit,    video    i-f
amplifier   for   receiver    and   signal   processing
applications  in  radar  and  EW systems.    It pro-
vides   excellent   logging   accuracy   and  stability
over  a  wide  temperature  range.

The    ICL-6     embodies     Varian/Beverly's    ex-
tensive    experience    in   manufacturing   hybrid-
integrated-circuit   devices.       Reflow   soldering
techniques    are   used   in   assembly    because   of
their    proven    reliability.    Excellent    stability
against   oscillations    is    achieved    by   using    a
novel    grounding    scheme.     Several    extra-cost
options   are   a.vailble.       This  amplifier   is    de-
signed to meet the requirements of MIL-E-5400,
Class  11,   environments.

•   Wider bandwidths  - up to  500 MHz

•   Higher gain

•   Limited i-f output -  ±2 dB at 0 dBm

•   integral voltage regulation

®

A

lcL.6-160180

WIDE     DYNAMIC     RANGE

INTEGRATED     CIRCUIT

LOG     AMPLIFIER

OpTloNS1

•   Temperature stabilization

•   Hermetic  sealing

•   Units  matched  within  ±1  dB  over  entire fre-
quency  and  dynamic  ranges

GENERAL    CHARACTERIST|CS2

Center Frequency,   ±10 MHz  ........     160   MHz
Bandwidth,   3  dB   ..................       80  MHz
Input Dynamic Range

Between  -75  dBm  and +5 dBm   . .  Any  70   dl3
Video Rise  Time  ..................
Log Accuracy  (Linearity),

Over  the dynamic range,  at 25°C  . .
Input Impedance  ...................
Video  Output Load Impedance  .......
Video  Output Voltage,   max  .........
D-C  Offset Drift,  o° C  to 6o°c .......
Power  Supplies Required

Voltage,   at 80  mAdc max   ........
Voltage,   at 125 mAdc max ........

3643           2/77

20ns

±1dB
50Q

93f2

2.5   Vdc
±1dB

+12   Vdc
-12   Vdc

Dimensions  ..............   See  Outline Drawing
Weight  ....................     <4  oz/<114  g
Operating Tempera.tune Range. .   -54  to±80  °C

NOTES:

1.   These   options   are   available  at  extra  cost   andmayre-
quire  longer  delivery   time.

2.   Characteristics   are   based   on   performance   tests   per-
formed  at 25° C  unless  otherwise  specified.   These values
may  change  without  notice  as  the  result of  additional data
or   product   refinement.     The   Varian   Beverly   Division
should   be   consulted   before   using   this   information  for
final  equipment  design.

Printed  in  U.S.A.

varian/beverly   dlvision/salem    road/beverly/massachusetts    01915
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OUTLINE    I)RAWING
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lTL7
Series

WIDE    DYNAMIC     RANGE

SOLID    STATE

LOG    AMPLIFIERS

DESCRIPTloN

ITL-7   logarithmic   amplifiers    are  solid-state,
sequential detection,  video  i-f  amplifiers  which
provide  wide  dynamic  range  and exceptional log
accuracy.    They are  ideal for use  in electronic-
warfare and radar systems as well as monopulse
tracking   receivers.   When   used   instead  of  the
usual   AGC   i-f   amplifier,    ITL   log   amplifiers
provide  improved  performance  in  the reception
of high-speed pulses.   Although these  amplifiers
are designed for pulse  or  AM  signals,  most can
be  supplied  with  d-c  coupled  output  to  process
CW   information.

a

a

Special   models   having   linear    and   limited   i-I
output   can   be   furnished   on   request.    These
amplifiers  can   be   supplied   as   matched    pairs
with   the   log-video   amplitude   rna,tched   to   the
input   within   1 decibel.

GENERAL   CHARACTERISTICSL

Input Dynamic Range ..........- 80 to 0   dBm
Log Accuracy  ..................      ±   1  dB
Sensitivity  .....................         22   mv/dB
Overshoot,   max  ................           5   %
Outyut Load Impedance    .........        93  a
Source  Impedance   ..............         50   a,
Operating Temperature Range -4o to +7o  °c
Power Requirements

Voltage
Current

Weight

LIMITED     I-F     OUTPUT

Output Dynamic Range   .........
I-F  Output,  nominal   ...........
Output Load Impedance    ........

-15  Vdc
100   mAdc

6Oz

Operating
MinimumSmallSignal

Rise Type
Frequency -3dBBandwidth(MHz) Time Number

(MHz) (4ts)

30 10 0.1 ITL-7-30-10-50
30 18 0.06 ITL-7-30-18-50
60 10 0.1 ITL-7-60-10-50
60 20 0.05 ITL-7-60-20-50

70 10 0.1 ITL-7-70-10-50
70 20 0.05 ITL-7-70-20-50

160 20 0.05 ITL-7-160-20-50
160 30 0.03 ITL-7-160-30-50

OPTIONS 1

-70 to 0  dBm

...       0   dBm

...    50  a
Output Variation

Over Dynamic Rangeof-60toodBm       ±1  dB
Over Dynamic Rangeof-70toodBm       ±3  dB

2901       10/72

D-C    COUPLED    0llTPUT

D-C  Offset    ......................   0  ±  10   mv
D-C  offset Drift,  from-40to+7o °C           loo  mv
Power Supplies Required

Voltage,   a,t 100  mAdc
Voltage,  at  100  mAdc

+15  Vdc
-15  Vdc

PI.inted  in  U.S.A.

varian/solid     state     division/salem     road/beverly/massachusetts     01915



lTL-7

#TYP|

Hill  ,plill
38.I
MAX

31.75

OUTLINE    DRAWING

6.500  ± .015

FL I  POWEP

165.I  ± 0.38

©© @©

MOUNTING   HOLES  (4)

NOTE:

1.   Characteristics  and  operating  values  are  based  on per-
formance    tests.     These    figures    may    change    without
notice  as  a  result  of  additional  data  or  product  refine-
ment.    Consult  the  Solid State Division  before  using this
information  for  equipment  design.

®



varian
solid  state  east division

DESCRIPTloN

The KC-7A series of coaxial mixer-preamplifiers
are low-noise,  solid-state devices which combine
the improved  performance  of Schottky-barrier-
diode mixers with  a unique preamplifier design.
This  combination  produces  lower noise  figures
than  previously   available  and   significantly  in-
creased   power   handling    capability.     The   in-
creased   power-handling  capability  extends   the
dynamic  range  available  to receiver  designers,
a,nd   reduces  the   level  of  unwanted  intermodu-
1ation products.   The preamplifier operates with
low  d-c  input  power.   All  units provide crystal
current  monitoring   that  can  be  d-c  biased  for
lower  LO  input  power.   Solid-state components
and   a   rugged   i-f  printed   circuit   assure  high
reliability and uniform  construction.

a

a

TECHNICAL   DATA

KC-7A

COAXIAL

MixER-pnEAMPLiFiERs

1.0.18.0    GHz

GENEnAL   cHARACTERisTics 1

RF Frequency Noise  Figures
Maximum Minimum Minimum Basic

RF  and  LO VSWR LO to RF RF to IF Model
Range Typical Maximum at 50 a Impedance Isolation Gain Nun ber3
(GHz) (dB) (dB) (dB) (dB)

1.0-2.0 7.5 8.0 1. 35: 1 5 20 LKC-7A
2.0-4.0 7.5 8.0 1. 35: 1 5 20 SKC -7A
4.0-8.0 8.0 8.5 1.5:1 5 20 CKC-7A
8.0-12.4 8.0 8.5 1.7:1 5 20 XKC-7A

12.4-18.0 8.5 9.0 1.7:1 5 20 KKC-7A

ELECTRICAL

Power Output,  at 1 dB compression
Typical   .........................   +1o   dBm
Minimum    ........................   +8   dBm

Bandwidth,   3  d83 ..........   10,   20,   or  40  MHz
Intermediate  Frequency   30,   50,  60,  or 70  MHz
IF Output VSWR,  maximum
LO  Input Power ..........
Output Impedance4 ........
DC  Power Requirements

Voltage 8...............
C urrent ...............

2969      3/73

.2:1

3 to 4  mw
..    50   a

.   -20   Vdc

..10   rnA

PHYSICAL

Dimensions  .............  See  Outline  Drawings
..............   6   Oz

.......    SMA-3   mm
...  BNC,   UG-290A/U
Bendix PT02E-10-6P

Weight,  maximum  ......
Connectors

RF  and  LO ...........
IF..................

Power..............

ORDERING    INFORMAT|oN6

Frequ
Band
Mixer
Type

L  KC   -7A  -30   -10   -50

TT  T T  T  L

Preamplifier
Type

Output
Impedance
Bandwidth

At  3 dB
i Intermediate

Frequency

Printed in U.S.A.

variam/solid    state   east    division/salem    road/beverly/massachusetts    01915



KO.7A

LKC.7A

OUTLINE   DRAWINGS

3#MAx  L lgBMAXL

CKC-7A    &    XKC.7A

#1
6-PIN    POWER
RECEPTACLE
pro2E-io-6p
(BENDIX)

.531   ±  .016
I 3.49 ± o-41

I.F:   OUTPUT,  TYPE  'BNC.

MAXL3£MAX L J#
2.141   ±  .010
54.38 ± 0.25

I.000  ±  .010
25.4  ±  0.25

:;::N£B.:Hi*NE::Po(F4)covER,
FOFi  TOTAL  HOLE  DEPTH)

SKC.7A

3%MAx  L  lg#MAXL

.156  ± .0'6 2.141   ±  .010

KKC.7A

a.F.  AND  L.O.  INPUTS  ARE  INTEBCHANGEABLE

NOTES:

1.   General characteristic values  are  based  on performance
tests.    These   figures   may   change   without   notice   as  a
result  of  additional data or  product refinement.    Consult
the  Varian   Solid   State   East   Division  before  using  this
information   for   final   equipment   design.

2.   Special   versions    having   lower   noise    figures    can   be
supplied   for   operation   over   selected   portions   of   the
frequency  ranges  listed.

3.   A bandwidth of 40 MHz  is  standard only for models  having
i-f center frequencies  of 60  or  70  MHz.

R.F  a  L.O.  INPUT
TYPE  'SMA'

J#MAXL

4.   Output   impedances   of   75  a   or   93  a   are   available   on
special   order.

5.   Models   which   opel.ate   from   a   +20 Vdc,    10  rnA  supply
are   also   available.

6.   When   ordering,   add   the   i-f  frequency,   ba,ndwidth,   and
output impedance desired  to  the  basic  model number,  as
shown  in  the  example.    Also  specify  whether  a negative
or positive  20 Vdc  supply  is  desired.



DESORIPTloN

The  MIF-8394  is  a  solid-state,   three-channel,
"phase-type"    i-f    monopulse    subsystem.      It
accepts  i-f sum   ( Z})   and difference  (A)  azimuth
and   elevation   information   and   converts   it   to
angular   azimuth   and  elevation   information   at
video.    In addition,   an internal linear amplifier
provides threshold information.
This subsystem  can process signals from either
phase-sensing   or   amplitude-sensing   antermas.
By  adding  tbe   2:   and  A  signals  in  quadrature,
the   levels   seen  by   the  A  channels,    over   the
range  of  ±45  degrees  from  the  boresight  axis,
never  differ  from  the   Z}   channel level bymore
than  3 dB,   thereby  simplifying  phase  tracking.
The     MIF-8394     incorporates     Varian    ITLM
limiters, which are virtually phase constant over
a  70-dB  dynamic range.    Because  of  the small
difference  in   level  between  the   2}   and   Z]  + jA

®

®

MIF-8394

MONOPULSE

I-F    SUBSYSTEM

channels,    the   limiters   produce   typical   phase
deviations of less than 2 degrees.   Two identical
video   output   channels   produce   signals,    with
levels related to the received channels,  that are
described by cos  (¢ -  9o0) .

Specia,1 r-f and video processing subsystems  can
be   furnished   separately   or   matched   to   the
MIF-8394 and supplied as  a complete monopulse
system.     Modular   construction   and   all-solid-
state   components   assure   high   reliability   and
exceptionally uniform  construction.

GENERAL   CHARACTERISTICS  1

Input  Impedance,   mom   ..............     50   a
Input Center  Frequency  .............     60   MHz
IF  Bandwidth,   at  3 dB,  mom   .........     15  MHz
Pulse  Rise  Time  Response  ..........     70  ns
Pulse Width,  2)  and A  channel  . . .   100 ns to  CW
Number of Input Channels

Sum'  I  ................

Difference,   A   .........
Number of Output Channels

Azimuth,   A    ...........
Elevation,  A
Linear Video
Linear  D-C  ......................
Linear  IF    .......................

Relationship of Input Sum
and Difference Signals  .........    Quadrature

Dynamic Range   ..............- 65 to  -5  dBm
Phase Detector

Cha,racteristic,  nom  ...........   cos  (¢ -9o°)
Peak Output,  nom  ....
Load,   min    ..........

Linear Charmel
Gain'   min  ...........
Linear IF Output,  max
Video Output

D-C  Output  .

2913   10/72

150  ±  20  mv
. .   1000   a

60dB
10  dBm

..............    Positive  pulse,
AC  Coupled,   1000  S2 load

.................   DC  Coupled,
Internal' Detector,   10, 000  S2 load

Dimensions   ..
Weight,  approx
Comectors

See Outline Drawing

Signal.............
Power and DC  Output

Supply Requirements
Voltage............

6 . 25  lb

..      OSM
Filtercon

-15 Vdc
Current    .........................    600  rnA

Temperature Range,  oper   ......- 40  to +7o  °C

CHARACTERISTIC   CURVE  I

Typical   performance   values

DIFFEllEIIO[    CIIAIIIIEL   Vll}E0    0UTpllT    IIESPONS[    COS    |¢.goal

i-80   -60   -40   -20        0    +20   +40   +60   +80
PHASE  ANGLE,  AT   PHASE  DETECTOR  (®)

PI.inted  in  U.S.A.

varian/solid     state     division/salem     road/beverly/massachusetts     01915



MIF.8394

MiF-8394   Block   DiAGnAM

OUTLINE    DRAWING

.438  ±  .0'5

-#-
NOTE:

result    of    additional    data     or     product     refinement.
1.  Characteristics   and   curves   are   based  on  performance             Varian   should  be  consulted  before  using  these  data  for

tests.    These  values    may   change   without   notice   as   a             equipment design.





TECHNICAL   DATA

Varlan

A

®

DESCRIPTloN

Varian   2040   rotary   attenuators   are   ideal   for
use    in   waveguide    systems    where    broadband
direct   reading   of   attenuation   is   required   and
particularly    as    standards   for   reflectometer/
swept   systems.

These    attenuators     consist    of    two    low    SWR
rectangular-to-circular   transitions   and   a   ro-
tating  circula.r  waveguide  center  section.     The
three    sections   are   fitted   with   high-stability,
high-attenuation   elements    which   assure   close
agreement  of  the  attenuation   to  the  theoretical
law.    The  attenuation  is  directly  related  to  the
angula,r  position of the attenuating element in the
circular  section  ( i. e. ,  it  follows  the law  40  log
see o )  and  is  insensitive  to  frequency changes.
Choking   of   the   rotating   joints   is  employed  to
minimize     leakage.     Sound    mechanical   design
ensures   instruments   are   free   from   backlash.
A  precision  10  turn,   3"  diameter  helical  drum
with  scale  provides   extremely  high  resolution.

Plmn
Series

PRECISION

ROTARY     VANE

ATT[NUATORS

Attenuators    ca,n   be   supplied    with   attenuation
ranges  greater  than   60  dB.     They  can  also  be
furnished  in  a  combination with a rota.ry phase-
changer  unit.    These  units  are   usually  coupled
at  the   circular  waveguide  section   to  minimize
mismatch   errors    at   low   attenuation   settings.

GENERAL    CHARACTERISTICS]

Frequency
Waveguide

Maximum
Maximum

Maximum Flange-
ModelInsertion Phase  Change To-Flange

Choices Loss Power Variation Length Number
(GHz) WG R WR (dB) (W) (c') (mm)

17. 6-26.  7 20 220 42 0.8 1.0 3 225 VEK-2040K

26. 4-40.1 22 320 28 1.0 0.7 3 150 VEQ-2040A

33. 0-50.1 23 400 22 1.0 0.7 5 140 VEQ-2040Q

39. 3-59. 7 24 500 19 1.0 0.7 5 125 VEQ-2040W

49. 9-75. 8 25 620 15 1.0 0.5 5 100 VEE-2040E

60. 5-92. 0 26 740 12 1.5 0.3 5 80 VEE-2040R

73. 8-112 27 900 10 1.5 0.3 6 80 VEB-2040B

92. 3-140 28 1200 8 2.0 0.3 6 80 VEB-2040Z

3812     7/78 Printed  in  U.S.A.
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2040

GENERAL   CHARACTERISTICS(comtinued|"

Attenuator Scale
Scale Range hcrement

(dB) (dB)
-0-4 0.01

4-30 0.1
30-40 0.2
40-60 0.5

NOTES:

1.   Characteristic   values   a,re  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional data or product refinement.   Varian Associates
of  Canada  Ltd.   also  reserves  the  right  to withdraw any
or  all  of  these  products  without  notice.

Attenuation Ranges ................         0-60  dB
Attenuation Accuracy,

the greater of    .................           0. 1  dB
Or
1%

Maximum  SWR  ...................     1.15:1

2.   Chitline  dimensions,  weights,   and  packaging  information
can  be  furulshed  on  reqLiest.

3.   Wider  calibrated  attenuatlon  ranges  can  be  provided  on
special  order.



TECHNICAL   DATA

DESCRIPTloN

Varian  2041   set.ies  genel.al-purpose,   variable,
waveguide   attenuators   provide  a  simple,   con-
venient    means   of    adjusting   waveguide   power
level  or  isolating  source  and  load.    They  con-
sist  of  high-quality  attenuating elements driven
transversely   across  the   waveguide   section  by
a  micrometer.     The  micrometer  drive  is  free
from  backlash   permitting  excellent  calibration
accuracy.    The  elements  are  constructed  from
either  nichrome  on  glass  or  nichrome on gla.ss
on glass fiber  depending  on  the  model.    Unless
otherwise   specified,    a  calibl.ation  is  provided
at  the  center-band  frequency.     Calibrations  at
different   frequencies    can   be    provided   at   no
extra   cost.

a

a

2041
Series

CALIBRATED

GENERAL    PuRPOSE

ATTENUATORS

GENERAL    CHARACTERISTICS]

Frequency Waveguide
CalibratedAttenuation

Calibration
MaximumInsertion

MaLximum Model
Range Choices Range? Accuracy Loss VSVVR Number
(GHz) WG R WR (dB) (dB) (dB)

11. 9-18. 0 18 140 62 0-30 ±0.2 0.3 1.07 VEU-2041U
17. 6-26. 7 20 220 42 0-30 ±0.3 0.3 1.07 VEK-2041K
26. 4-40. 0 22 320 28 0-30 ±0.3 0.3 1.07 VEQ-2041A

33. 0-50.1 23 400 22 0-30 ±0.4 0.4 1.07 VEQ-2041Q
39. 3-59. 7 24 500 19 0-30 ±0.4 0.4 1.07 VEQ-2041W
49. 9-75. 8 25 620 15 0-30 ±0.5 0.5 1.07 VEE-2041E

60. 5-92. 0 26 740 12 0-30 ±0.5 0.5 1.07 VEE-204lR
73. 8-110. 0 27 900 10 0-30 ±0.5 0.6 1.07 VEB-2041B
92. 3-140. 0 28 1200 8 0-30 ±0.5 0.6 1.07 VEB-2041Z

NOTES:

1.   Characteristic   values   are  based  on  performance   tests.
These  figures  may  change  without  notice  as  a  result  of
additional  data  or  product  refinement.   Varian Associates
of  Canada  Ltd.   also  reserves  the  right  to  withdraw any
or  all  of   these   products  without  notice.

3813     7/78

2.   Wider  calibrated  attenuation  ranges  can  be  provided  on
special  order.

3.   Outline  dimensions,   weights,   and  packaging  information
can  be  furnished  on  request.

Printed  in  U.S.A.
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TECHNICAL   DATA

FEATURES

•   Small and sturdy -
for optical  instruments  and portable
equipment

•   Balanced cooling -
insures  reliable long-life  illuminator
performance

•   Rigid and vibration free -
for  the  attachment of optical components

•  Ozone-free operation -
requires no external venting when equipped
with  a  UV  filter  or  with VK-150F

DESCRIPTloN

R150-7C

XENON    ARC    LAMP

HOLDER

® The   R150-7C   is   a   lamp-holder   for   use   with
Varian VIX-150  series high-intensity xenon illu-
minators.     This  sturdy,    compact  unit  is  ideal
for  installation  in  portable equipment  too  small
for  standardquartz lamps.  It consists of: a high-
dielectric  strength,   non-metallic  enclosure with
removable  top cover for  easy lamp replacement;
at  110  V   (220  V optional),   50/60  Hz  fan;    heat
sinks  for   cooling   and   terminals  for  electrical
connections.     Four    equally    spaced,     threaded
holes  adjacent  to  the  beam  exit port permit the

attachment   of   additional   beam-forming  optics,
filters,  or   safety   gual.ds.    Varian   also   offers
optional   accessories   such   as   pyrex  or  quartz
filters  or  lenses.

A   6-foot  (1.83-meter)  cable,  detachable  at  the
lamp  holder,   and  with  connections  for  a  power
supply,  is  included  with  the  holder.    An optional
11-foot  (3. 35-meter)  cable  can be furnished  on
special  order.

GENERAL   CHARAOTERISTICS]

E I E C T Fu C A I

Cooling Fan
Operating  Voltage   .............  105-125  Vac
Operating Frequency   ............  50/60   Hz
Power  consumption   .............         15   W

ENVIRONMENTAL

Ambient Temperature Range with
Unrestricted Fan Intake  ......- 20  to +55  °C

Altitude,   max ................   6000  ft/1.8  kin
Mechanical  Shock Resistance  ....  Meets  Optical

Instrument and Portable
Equipment Requirements

3765       12/77

PHYSICAL
Dimensions  ..............   See  Outline  Drawing
Weight  .........................   2.2  lb  (1  kg)
Mounting Surfaces2 ............  Bottom or  Side
Cooling

Air  Flow,  at sea level
and 25°C,   mom  ......   10 ft3/min  (4. 72  I/s)

Air Temperature Rise,
at  150  W,   max   ...................     3o  °c

connectors3
111uminator Anode   ..........  Special  HV Jack
Illuminator  Cathode   ......   Special  HV  Socket
AC  Supply  . .Mate  with detachable power  cable

Printed  in  U.S.A.

varian/eimac     division/301     industrial     way/san     carlos/calif  ornia     94070



R150-7C

0PTloNAL   ACCESSORIES

The  R150-7C  lamp  holder  can  be equipped with
any   of   the    following   accessories   on    special
orders.     All  items  are  factory  installed   prior
to   shipment.

AC€[SSORY

Quartz  Lens,  f/3.5,  25 mm dia.
in  mounting flange  .................    L151-2

Pyrex Filter,  for
ozone-free operation

Quartz  Filter,  for
ozone-free operation

ANODE
CONNECTOFi

FAN  TERMINALS

DECIMAL  TOLERANCE
XXX. ±  .020

F150-1

F150-2

MATCHED    POWER   SUPPLIES

Power  Supply
Current Regulated Model,  for

laboratory use   ..................  PS150-8
Commercial  Model  ................  PS151-1

NOTES:

1.   Characteristic  values   are  based  on   performance  tests.
These  figures   may  change   without  notice  as   the  result
of   additional   data   or   product   refinement.    Consult  the
Eimac  Division,    Illuminator   Systems   before  using  this
information  for  final  equipment  design.

2.   Although   horizontal  operation   of  the  illuminator  is   re-
commended,    satisfactory  performance   can  be  achieved
with   the   illuminator   in   any   position   except   where  its
beam  axis  is within 45°  from vertical with the window up.

3.   Mating   connectors   on    power    supply    termination    end
of   cable.

OUTLINE    DRAWING

ACCE
MOu'
#6-:

I.562                                       .250
39.68E dsSPACCONNECTOF}

I

33` 'I.250        2.231.7557DIADI
5015A

))

4. 25.39

®e``

II.00025.4I

i,I            IIii
112

--           -'u

Alf}  FLOW

ESSORY
NTING  HOLES  (4)
32  UNC-2B  X

DEEP   EOUALLY

ED  ON J#DIA  B.C.

MINIMUM  CLEABANCE
FOB  FAN  INTAKE



TECIINICAL   DATA

AVL300HXC-75

XENON     ILLUM[NATOR

300W

a

FEATURES

•   Compact   source   of  high   intensity   illumina-
tion  designed  for  A.V.   use

•   4000  1umens    or   16  watts    visible    radiation

•   Long lamp  life

•   16 mm  1500 1umens (or more) thru  70%  shutter

•   Ideal  5400°K  color  temperature

DESCRIPTloN

TheAVL300Iexc-75 is  a small, rugged, integral-
reflector,  high-pressure,  short-arc  xenon  illu-
minator.  It is  a compactsource of high-intensity
illumination,  ideal for Audio/Visual applications,
including 8  mm,  16  mm,  35 mm,  and other pro-
jection formats.    This  illuminator  is  also  suit-
able  for  use  as  a  spot  or  flood  light.

The   arc    output   is   collected    by   an   integral,
deep,     parabolic     reflector     and     transmitted

through   a   sapphire   window.    The  factory  pre-
aligned optics  make  installation and replacement
of  the AVL300"C-75  extremely  simple.

Varian  offers  matched  power supplies,  holders,
and  optical  accessories,    as  well  as  the  know-
ledge   and   experience   to  assist   the   equipment
designer  to  interface   the   illuminator   with   the
projector   or   system.

GENERAL   CHARACTERIST|CSL

OPTICAL

OPERATING       TIM[

10HOURS                 100HOURS            1000HOURS

''.''''...' .....      5000                     4000                     2500   lm
60                          48                           30   W

Luminous  Flux,   typica|2 ...................
Radiant  Flux,   typica|3   ....................

ELECTRICAL

Input Power
Illuminator Voltage
Illuminator Current
Starting Voltages . .

300W
...........        13   Vdc
...........       23   Ado
...........       15   kvdc

PHYSICAL

Dimensions.........
Weight,  approximate.
Operating Position,

recommended4....
Arc Spacing   ........
Reflector Surface   . . .

3731   9/77

....  See  Outline Drawing
•.........   6.5  oz/184   g

............    Horizontal
'..'''''.' ....    1.1   mm
........  Silver  Parabola

ENVIRONMENTAL

Shock,  1  ms  all axes,  non-operating ....  1000  G
Vibration,   sinusoidal 30-2000  Hz

Non-operating   .......................   50  G
Coo|ing6 .........................   Forced  Air
Operating Tempera.ture,  ceramic-metal

and window  seals6
Nominal,  for  optimum life   ........  15o  °c
Maximum    .......................  2oo  ° c

RECOMMENDED    POWER   SUPPLV3

117  Va.c,   60  Hz    ..................    AVP300FD
100-264  Vac,   50/60  EL    ...........    AVP300FE

Printed  in  U.S.A.

varian/eimac     division/301     industrial     way/san     carlos/california     94070



AVL300HXC-75

CATHODE  (-)

ANODE  (+)

OUTLINE    DRAWING  6

MOUNTING  FACE

r
I.000 + .005 -.005
25.4 + 0.13 -0.13
1'

#D,A HOLE
CATHODE   (NEG  H.V.)

6-32  X 5/32 DEEP  THREAD
3 HOLES  EOUALLY  SPACED

ON A i= DIA B.C.

DWG    a  194416A

DWC      A194999

TYPICAL    LAMP    LAYOUT

Dimemsioms    For    A    16mm    Projector

NOTES:

1.   Characteristic   values   are  based   on  performance   tests
with  the  lamp  mounted  horizontally.    These figures  may
change  without  notice  as   the  result  Of additional data or
product  refinement.    Consult  the   Varian Eimac  Division
before  using  this  information for final  equipment design.

2.   Total  output  at  the  window  Of  the  illuminator.

3.   This   illuminator   requires   special   starting   techniques.
Conventional power-supply staLrters  used  with most short-
arc lamps maydamage  the illuminator.  The recommended
Varian  power  supplies,   with  integral  starters,   are  de-
signed  specifically for use  with  the AVL300Iexc-75.   Con-
tact  the  Varian Eimac Division for  the latest information
on these and other  recommended  Varian  power  supplies.

4.\ Although   the   horizontal    operating    position   is   recom-
mended,  satisfactory  performance  can  be  achieved  with

the  lamp  in  any  position  except  where   the  lamp axis   is
within  45°  from  vertical  with  the  window  up.

5.   Sufficient  cooling  must  be  provided  to  maintain  the win-
dow  and   ceramic-metal  seal   temperatures  at  or  below
the temperatures  specified.    Varian  offers  lamp  holder/
fan  assemblies  designed  especially  for  this  purpose.   If
this  illuminator  is   installed in existing equipment,  addi-
tional  air flow  may  be  required.

6.   Variations  of  this  lamp  are  available  as  stock  items  or
special orders.    The AVL300H  lamp  is  without  the  inte-
gral  coolers,   where  bolt-on  heatsinks  are   desired   and
adequate   cooling   is   available.     Other   special   features
can    be   furnished,    including    tailored    I.eflectors    for
special applications.    Contact the  Varian Eimac Division,
nluminator  Systems  for  more  information  and  for  your
special   needs.

®-
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PRELIMINARY

TECHNICAL   D

FEATURES

•   Small and. sturdy -
for  optical  instruments and portable
equipment

•   Balanced cooling -
insures  reliable long-life illuminator
performance

•   Rigid and vibration free -
for the attachment of optical components

•   Ozone free operation -
requires no external venting when lamp
is  equipped with a UV filter

DESCRIPTloN

A The  R300-2  lamp holder  is   for  use  withvarian
VIX-300  high intensity xenon illuminators.    This
sturdy,   compact   unit   is   ideal   for   installation
in   portable  equipment   too   small   for   standard
quartz lamps.    It  consists  of:   a  high-dielectric
strength non-metallic enclosure  with  removable
top cover for  easy lamp repla.cement; a 110 volt,
50/60  Hz fan;   heat  sinks  for  cooling,   and   ter-
minals for electrical connections.    Four  equally

ELECTRICAL

Cooling  Fan:
Operating Voltage   . .
Operating Frequency
Power  Consumption

R300-2

XENON    ARC     LAMP

HOLDER

spaced  threaded  holes adjacent  to the beam exit
port  permit  the  attachment  of  additional  beam-
forming optics,  filters,  or  safety guards.  Varian
also offers optional accessories  such  as:   pyrex
or  quartz  filters  or  lenses.

A   6-foot  (1. 85-meter)  detachable  cable,   includ-
ing  connectors  which  mate  to  the  poiver  supply
and lamp holder,  is  included.

GENERAL     CHARACTERISTICS  I

.........  105-125  Vac

.........       50/60   Hz

.........                15   W

PHYSICAL
Ambient Temperature Range with

bnrestricted  Fan Intake  .......    20  to +55  °C
Altitude,   maximum  ...........   6000  ft/1.8  kin
Mechanical  Shock Resistance  o a . .  Meets  Optical

Instrument and
Portable  Equipment

Requirements

3730     9/77

ENVIRONMENTAL

Dimensions  ..............   See  Ou`tline  Drawing
Weight   ..........................   4  lb/1. 8  kg
Mounting  Surfaces ? ............  Bottom  or  Side
Cooling:

Air  Flow at sea level
and 25° C„ .....     10 ft3/min  (0. 28  m3 /min)

Air  Temperature Rise,
at 150  W,   maximum   ..............    3o  °c

connectors:  3
Illuminator Anode  ..........  Special  HV  Jack
Illuminator  Cathode   ......   Special  HV  Socket
AC Supply . . Mates  with detachable power cable

Printed  in  U.S.A.

varian/eimac     division/301     industrial     way/sam     carlos/california     94070



R300.2

OPTloNAL   ACCESSORIES

The   R300-2  lamp  holder  can  be  equipped  with
any   of   the   following    accessories    on    special
order.    All   items   are   factory   installed   prior
to   shipment.

ACCESSORY PART    NUMBER

Quartz  Lens,  f/3. 5,  25  mm dia.
in mounting flange  .................    L151-2

Pyrex Filter,  for
ozone-free operation   ..............    F150-1

Qual.tz  Filter,  for
ozone-free operation   ..............    F150-2

MATCHED    POWER    SUPPLIES

Power  Supply
Current Regulated,

Laboratory use  ................    PS300-1
Current Regulated,

Commercial  use  ...............    PS301-1

NOTES:

1.   Characteristic   values   are   based  on  performance  tests.
These   figures   may  change  without  notice  as   the  result
of   additional   data   or  product  refinement.      Consult  the
Eimac  Division,    nluminator   Systems   before  using  this
information  for  final  equipment  design.

2.   Although   horizontal  operation   of  the  illuminator  is  re-
commended,    satisfactory  performa.nee   can  be  achieved
with   the   illuminator   in   any   position   except   where  its
beam  axis  is within 45°  from vertical  with  the window  up.

3.   Mated    connectors     on    power    supply    termination    end
of    ca.ble.

OUTLINE    DRAWING

ODENNECTOR _             ,42.§.3473|         83L#E%EOR                a

_FT'

6.330leo.8

I    :43:5D,ALI.000-LM,N,MI                       /+
II      •,/I

Fl FY
rE" fyi tfl

FAN M

'AIBFLOWCLEARANCE

TERMINALS                                     FOR  FAN   INTAKE

ACCESSORY
MOUNTING  HOLES

:-N3g;-D2,:#4D,pprcAsx

6-32  UNC.

x  .:2:?  D[

i.,.,MOUNTING

.FT 4,25l±o,o
119.05 104.78 ± 0.25SQEL STE

DWGIll D  194259A



PRELIMINARY

TECHNICAL   DATA

Varlan

•1

EiEI

F[ATUR[S

•   Solid  State  IH-V photocathodes  -  three  types

•   High quantum efficiency  (QE)

•   Broad   spectral   response  --  145   to   1100  nm

•   Computer-designed   optics  for  high  gain   and
low  dark  current

•   Rugged,    ultra-high-vacuum,     metal-ceramic
envelope

•   Anode guard ring construction

•   integral  voltage  divider

•   Precision  vacuum  encapsulation

•   Operable  in  ambient  environments
from  +20   to   -195°C

DESCRIPTloN

The  VPM-159   and  VPM-164  series   are    III-V,
12-stage   UV    to   near   IR   photomultipliers   for
use in astronomy,  spectroscopy,  high-resolution
densitometry,  photometry,   spectl`ometry,   scin-
tillation   counting,   electro-optical   countermea-
sures,   multiple-wavelength   laser   detection   up
to  30  megahertz,   and   other   low   and  very-low
light-level  detection  applications.

The  VPM-159  series  are  equipped  with  a  one-
half-inch diameter  side window  and  the VPM-164
models  employ   three-quarter-inch   end-window
construction.   Each window is  synthetic  sapphire
(145   manometer   cutoff),   aligned  with  its   photo-
cathode.       Special   windows   having   a   cutoff   of
112   manometers  can  be  furnished.

Photocathodes are state-of-the-art HI-V InGaAsP
(A  series),  GaAs  (M  series)  or  GaAsP  (S series)
front-surface  emitters  for  broadband  UV  to  IR
radiation detection.     Optional devices  are avail-
able  1.or  X-ray  detection.

The rugged metal-ceramic  envelope incorporates
a  low-excess-noise,   electron-optically-focused,
beryllium-copper,  venetian-blind  dynode  struc-
ture.    For   the   ultimate   in   quantum   efficiency
and   low   dark   current   performance,    the   end-

3(;31       2/77

VPM-159,     VPM-164
Series

Ill-V     12-STAGE

UV    T0     NEAR     IR

PHOTOMULTIPLIERS

window    (VPM-164)    models    can    be   furnished
with   a   gallium   phosphide    (Gap)    first   dynode
instead   of  beryllium   copper   (Becu)   to  provide
extremely   high   secondary   emission ratios  and
improved gain  statistics for  counting use.

Biasing  is   simplified   by  the  integra.ted  voltage
divider   of   precision,  high-reliability  resistors
welded  to   the  metal  dynode  flanges.    For  pulse
detection,    an  optional  R-C  circuit  is  available
to  prevent   undesirable  voltage-divider  loadingo

A  fiberglass  housing  and  encapsulation  materi-
al,   matched   to   the   application,   seal   the   tube
envelope  completely  to  maintain  a  stable,   1ow-
leakage-current environment.    Tube connections
are made  safely and easily by means of insulated
flying  leads  or  optional  tube   sockets.    Optional
RFI-EMI  shields  are  also  available.

Dark   current   and   dark   count  rate  can  be  de-
creased  drama.tically  by  operating  these  photo-
multipliers   at   reduced   temperatures    such   as
-20°C  (thermoelectric  cooling),   -50°C  (refrig-
eration  cooling),  -78°C  (dry  ice  cooling),  -|oo°c
(regulated  liquid  nitrogen  cooling),  or,  for lowest
dark  current,   -195°C  (submersion  in  liquid  r}i-
trogen)  in a non-encapsulated configuration ideal
for  photon counting.

I'rinted  in  U.S.A.

varian  LSE / 601  california  avenue /  palo  alto / california  94304



VPM-159   &   VPM-164

EL[C"0-OPTICAL
Photocathode2

GENERAL   CHARACTERISTICS  "
PHYSICAL

Dimensions6  ............   See  Outline  Drawings
Quantum  Efficiency ...... a ....    See Figure  1

Anode  Sensitivity,   SA
at  lob  gain  ..................    See  Figure 2

Equivalent Noise hput,  ENI
at  -78°C   ....................    See Figure 3

Anode Dark Current,  Id  (Dark Noise), 3.6
at 105  current amplification . ..    See Figure 4

Excess  Ilynode Noise,  at  lob gain
Becu   ........................           < 2   dB
Gap   .........................          <  1  dB

Current Amplification(Gain, G) typical
At  -1300   Vdc  .................          |o4
At  -1700  Vdc  .................          log
At -2400  Vdc  .................          |o6
0n Request  ...................         io7

Average  Anode  Current,  max  .....              1  44A
Pulse  Anode Current

19}o  duty,   max   .................           100   HA
Rise  Time,10  to  90%   ........
Decay  Time, 10  to  90%  .......

Modulation  Bandwidth ............

ions
20ns
30   MHz

Maximum Operating Voltage
VPM-159  series   ..............- 3000  Vdc
VPM-164  series   ..............- 3500  Vdc

Voltage  Divider Current Requirements,  max
at-2400Vdc  ................. o          330   /AA

Weight
VPM-159  Series   .............   0. 5  lb/227  g
VPM-164  Series   .............   1.01b/454  g

Mounting Position  .......................  Any
Connection   ...............   Four  Flying Leads
Materials

Photocathode
VPM-159A  & VPM-164A  ..   Indium  Gallium

Arsenide  Phosphide
VPM-159M  & VPM-164M   Gallium  Arsenide
VPM-159S  & VPM-164S . . Gallium  Arsenide

Phosphide
Window

Standard   ...........    Sapphire  (No  =  1. 77)
Optional . . . Magnesium Flouride,  UV Grade

Sapphire,  Lithium Flouride,  or Quartz
Ilynodes

Standard   ....................   Becu  Alloy
Optional,  first dynode,

VPM-164  Series,   see Figure 5  ....   Gap

ENVIRONMENTAL

Temperature Range,  storage and operating 7
Standard  configuration  ......- 78  to +20
Optional  Configura.tion  ......- 100  to  +20
Unencapsulated   ............- 195  to +20

OPERATING    HAZARDS

Read  the following and take  all  necessary precautions
to  protect   personnel.    Safe  operating  conditions  are
the   responsibility    of   the    equipment    designer    and
the user.

High  Voltage.     This  tube  operates  at  voltages  which
can  be  deadly.    Equipment  must  be designed  so per-
sonnel cannot come  in contact with operating voltages .
Enclose  high-voltage circuits  and  terminals  and  pro-

NOrES:

1.   Characteristic  values  are  typical  and  are  based on per-
formance  tests.   These  figures  may  change  without  notice
as  the  result  of  additional   data   or  product  refinement.
Consult   Varian   LSE   before   using   this  information  for
final  equipment  design.

2.   The  inGaAsP  photocathode  can  be  tailored for  individual
applications  to  optimize  quantum efficiency  at a  specific
wavelength and ambient  temperature  between  room   tom-
perature  and   -195°C.    As  an  option. the  long wavelength
cutoff  limit  can  be  extended  to   1150  nm.

3.   Dark    current    is    measured    with    zero     photocathode
illumination.

4.   When  ordering,   specify  quantum  efficiency,   wavelength,
dark  current and ambient temperature required.

vide  fail-safe  interlocking  switch circuits  to open the
primary circuits  of  the power supply and to discharge
high-voltage  capacitors  whenever access  is  required.

Equipmentmust be designed to fully safeguard all per-
sonnel from these hazards.  Labels  and calition notices
must be provided on equipment and in manuals  clearly
warning of those hazards which cannot be  avoided.

5.   Dark  current  performance  is  a  function  of photocathode
material,     envelope    type,      and    ambient    temperature.
Achievable dark  count rates  range from  less  than one  (1)
to  loo  counts  per  second,   with   the   VPM-164S  having  the
lowest count  rate  and  the  VPM-159A  having  the  highest.
As   with   anode   dark   current,   dark   count   performance
improves   inversely  with  tempei.ature.

6.   Optional    configurations    are    available.      They    include
(1)   smaller   diameter   housing,    (2)   housings   with   pins,
(3)  housings    with    pins    and    sockets   (external    voltage
divider),     (4)  unencapsulated   for   -195°C   operation   (with
or   without  voltage   divider).

7.   ''M"   and  ''S"  photocathodes  can be  fabricated  for higher
temperature  operation  on  request.

0



VPM-159   &   VPM-164
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CHARACTERISTIC    CURVES

Typical   performance   values
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VPM-159   &   VPM-164

OUTLINE    DRAWINGS

VPM-159    Series
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V-8302B

0RTHOMODE®

MICROWAVE    MIXER

8.5-9.6    GHz

DESCRIPTloN

The    V-8302B    ORTHOMODE    X-band   balanced
mixer   features   low-noise   performance   in   the
8. 5  to  9.6  gigahertz  range  without  adjustment.
This  mixer  is  for  general  X-band receiver use
and   is   ideal   for   missile   and   airborne   radar
applications  where  difficult  packaging problems
are  encountered.    It  may  also  be used as a bal-
anced   modulator.      The   unique   design   of   this
mixer  saves  space and weight in addition to pro-
viding  sensitivity  identical  with  that  of conven-
tional  balanced mixers.  Matched waveguide input
design   makes   it  suitable   for   use  with  a   wide
variety  of local  oscillators.   Special  caps  permit
crystal   current   monitoring   without   additional
filtering   and   include   convenient   terminal  lugs
for   circuit   connections.

a

a

ELECTRICAL
GENERAL   CHARACTERISTICS  i

Frequency  Ranges  ..............   8. 5-9. 6   GHz
Noise  Figure,  maximum3 ..........       8. 5  dB
Signal  VSWR

Typical    .......................   2 . 0 : 1
Maximum ,  at band  edges   .......   2. 5:1

L-O Input VSWR
Typical    .......................   2. 0:1
Maximum ,  at band edges ........   2. 5:1

L-O  Power Required,  typical  ......           2  mw
L-O Rejection in  Signal Arm

Typical    .......................          20   dB
Minimum,  at band edges  ........          15  dB

I-F  Output Impedance,  nominal4 .....        150   S2
I-F  Range   ......................   10-120  MHz
Crystals,  matched pair   ...........      D4160MR

or Equivalent

NOTES:

1.   Characteristic  values   are  based   on  performance   tests.
These  figures  may  change  without  notice  as  a  result of
additional   data   or   product  refinement.    Contact  Varian
Beverly,   Beverly. Massachusetts  before using this infor-
mation  for  final  equipment  design.

2.    Units   can   be   built  at  specific   bands   in   the   overall  fre-
quency range of  8. 5 to 9. 6 GHz  per customer requirements.

3144    1/74

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   typical    .......................     3   oz
Connectors

Signal  Input  ...........   Mates  with  UG-39/ U
L-O Input   ............   Mates  with  UG-39/ U
I-F  Outputs  .........................      BNC

Crystal  Current Outputs .....  Filtered Output At
Terminal  Lugs  On Crystal  Caps

3.    Noise figure  includes  3-dB  image-frequency   contribution
and  1. 5-dB,   30-MHz  IF.

4.   At  a  capacitance  of  10  pF.
5.    Other  I-F  Outputconnectors  can  be  supplied  to  meet cus~

tomer  requirements.    If no  special  connector  is  ol.dered.
the   connector   will   be  a   BNC  jack as  specified above.

6.    Crystal  current can  be  measured using  the current moni-
toring  system  shown  on  the  back of  this  sheet.

Printed in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915



I.220     I.625

30.99    41.28

CRYSTAL   CURRENT   MONITORING   SYSTEM
I. F  OUTPUT

CRYSTAL  CURRENT = (I+i)  X  METER  READING

M=O-lmA  METER  HAVING  AN  INTERNAL  PESISTANCE,OF  50  OHMS.
MOVEMENT  WILL  HEAD  APPPOXIMATELY  HALF  TOTAL  CRYSTAL  CURPENT.

41.28

LOCAL   OSCILLATOR  PORT

V.8302B

SIGNAL  PORT



DESCRIPTloN

V-8303   0RTHOMODE   J-band   balanced  mixers
feature  low-noise  performance   without   adjust-
ment.     They   al.e   intended   for   general   J-band
receiver use  and  are  ideal  for missile and air-
borne    applications    where    difficult    packaging
problems  are  encountered.     They  may  also  be
used  as  balanced  modulators.     The  unique  de-
sign  of  these  mixers   saves  space and weight in
addition  to  providing   sensitivity   identical   with
that  of  conventional  balanced  mixers.    Matched
waveguide   input   makes   them   suitable   for  use
with a wide variety of local  oscillators.     Special
caps  permit  crystal  current  monitoring without
additional  filtering   and  include  convenient  ter-
minal  lugs  for  circuit connections.

A
GENERAL   CHARACT[RISTICS]

ELECTRICAL

Frequency Ranges
V-8303B    ..................   5.85-7.20   GHz
V-8303C    ..................   5.40-6.60   GHz

Noise  Figure,  maximums   .........       8. 5  dB
Signal  Input  VSWR

Typical    .......................    2 . 0 : 1
Maximum,   at band  edges  ........   2. 5:1

L-O Input  VSWR
Typical    .......................    2 . 0 : 1
Maximum,   at  band edges  ........   2. 5:1

L-O  Power  Required,  nominal  .....           2  mw
L-O Rejection in  signal Arm,  min..         20  dB
I-F  Outputlmpedance,   nominal4...150  Q
I-F   Range    .....................   10-120   MHz
Crystals,  matched pair   ..........      1N415EMR

or  Equivalent

NOTES:

i.    Characteristic   values   are   based   on  performance   tests.
These   figures   may   chang'e   without  notice  as   a   result  of
additional   data   or   product  refinement.    Contact  Varian
Beverly,  Beverly, Massachusetts  before  using this infor-
mation  for  final  equipment  design.

2.    Units   cfln   be   furnished  at   specific   bands   within  the  fre-
quency range of  5. 4 to 7. 2 GHz  per ciistomer requirements.
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PHYSICAL
Dimensions  ..............   See  Outline  Drawing
Weight,  approximate   .................        7  oz
Connectors

Signal  Input  . .
L-OInput   ...
I-F  Outputs  . .

Mates with UG-344/U
Mates with UG-344/U
............         BNC

Crystal  Current Output6 ....   Filtered Output  At
Terminal  Lugs  Crystal  Caps

3.    Noise  figure  includes  3-dB  image-frequency   contribution
and  1. 5-dB,   30-MHz  IF.

4.   At  a  capacitance  of  10  pF.

5.   Other  I-F  Outputconnectors  can  be  supplied  to  meet cus-
tomer  requirements.    If no  special  connector  is  ordered,
the   connector  will   be  a   BNC  jack,    which  mates  with  a
UG-88/U  BNC  plug.

6.   Crystal  current can  be  measured  using  the  current moni-
toring  system  shown  on  the  back  of  this  sheet.

Printed  in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915



CRYSTAL   CURRENT   MONITORING   SYSTEM

I . F. 0 u T P u T

CPYSTAL  CUBRENT = (I+i)  X  METEP  READING

M=O-lmA  METER  HAVING  AN  INTERNAL  RESISTANCE,OF   50  OHMS.
MOVEMENT  WILL  HEAD  APPPOXIMATELY  HALF  TOTAL  CRYSTAL  CURRENT.

OUTLINE    DRAWING

V-8303

SIGNAL   PORT

MAX :  V-8303 a

t3#   MAX : V-83o3 c

LOCAL   OSCILLATOR   PORT u



V-8306
Series

ORTHOMODE  ®

MICROWAVE    MIX[RS

7 ..0  -8.5   GHz

DESCRIPTloN

V-8306  0RTHOMODE   H-band   balanced   mixers
feature  reliable  low-noise  performance  without
adjustment.      They    are    intended    for    general
H-band  receiver  use  and  are  ideal  for  missile
and  airborne  applications  where  difficult  pack-
aging problems are encountered.   They may also
be   used   as   balanced   modulators.     The  unique
design  of  these  mixers  saves  space  and weight
in  addition  to providing sensitivity identical  with
that  of  conventional  balanced  mixers.    Matched
waveguide   input   makes   them   suitable   for  use
with a wide variety  of  local  oscillators.    Special
caps  permit  crystal  current  monitoring without
additional  filtering   and  include  convenient  ter-
minal  lugs  for Circuit connections.

a

a

ELECTRICAL

Frequency Ranges2
V-8306C
V-8306B

GENERAL    CHARACTERISTICS  1

7.0-8.0   GHz
7.5-8.5   GHz

Noise  Figure,   maximum3 ..........       8.0  dB
Signal  Input  VSWR

Typical    .......................    2 . 0 : 1
Maximum,  at  band edges  ........   2. 5:1

L-O Input VSWR
Typical
Maximum,  at  band edges  ........   2. 5:1

L-O Power Required,  nominal  .....           2  mw
L-O Rejection in signal Arm,  min..         20  dB
I-F  Output Impedance,  nominal4 ....        100  S2
I-F  Range   ......................   10-120   MHz
Crystals,  matched pair   ..........      1N415EMR

or  Equivalent

NOTES:

i.   Characteristic  values   are   based   on  performance   tests.
These   figures  may  change  without  notice  as  a  result of
additional   data   or   product  refinement.    Contact  Varian
Beverly,   Beverly, Massachusetts  before  using  this infor-
mation  for  final  equipment  design.

2.    Units   carl  be  furnished  at  specific   bands   within  the  fr.e-
quency range of  7. 0 to 8. 5 GHz  per customer requirements.
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PHYSICAL

Dimensions  .............     See  Outline  Drawing
Weight,  approximate    ..................     5   oz
Connectors

Signal  Input  ............  Mates  with  UG-51/U
L-O Input   .............  Mates  with  UG-51/U
I-F  Outputs  ..........................   BNC

Crystal  Current Outputs .....  Filtered  Output At
Terminal  Lugs  On Crystal  Caps

3.    Noise figure  includes  3-dB  image-frequency   contribution
and  1. 5-dB,   30-MHz  I-F.

4.   At  a  capacitance  of  10  pF.
5.   Other  I-F  Output Connectors  can be  supplied  to  meet cus-

tomer  requirements.    If no  special  connector  is  ordered,
this  connector  will   be  a   BNC   jack,  which  mates  with  a
UG-88/U  BNC  plug.

6.    Crystal  current can  be  ineasured using  the  current  moni-
toring  system  shown  on  the  ba,ck  of  this  sheet.

Printed  in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915
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u

CRYSTAL   CURRENT   MONITORING   SYSTEM

I.F  OUTPUT

CRYSTAL  CURPENT =  (I+i)  X  METER  READING

M=O-lmA  METER  HAVING  AN  INTERNAL  PESISTANCE,OF  50  OHMS.
MOVEMENT  WILL  FIEAD  APPROXIMATELY  HALF  TOTAL  CRYSTAL  CURPENT.

OUTLINE    DRAWING
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DESCRIPTloN

The    V-8308B    ORTHOMODE    X-band   balanced
mixer  features  reliable  low-noise  performance
without  adjustment.     It  is  intended  for  general
X-band receiver use and is ideal for missile and
airborne  applications   where  difficult  packaging
problems  are  encountered.    It may also be used
as  a  balanced  modulator.     The unique  design of
this  mixer  saves  space   and   weight  in  addition
to   providing   sensitivity   identical   with   that   of
conventional  balanced  mixers.     Matched  wave-
guide input makes  it suitable for use  with a wide
variety of local  oscillators.   Special caps  permit
crystal   current   monitoring   without   additional
filtering   and   include   convenient   terminal  lugs
for  circuit connections.

fl

a

Frequency range

GENERAL    CHARACTERISTICS  I
[L[CTRICAL

............   9.6-10.4   GHz
Noise  Figure,  maximums 9dB
Signal  Input VSWR

Typical    ....... a ...............    2 . 0 : 1
Maximum,  at  band edges  ........   2. 5:1

L-O Input  VSWR
Typical    .......................    2 . 0 : 1
Maximum,  at  band  edges  ........   2. 5:1

L-O Power Required,  nominal .....           2  mw
L-O Rejection in  signal Arm,  min..         20  dB
I-F  Output Impedance,  nomina.13....       200  a
I-F  Range     .....................   10-120   MHz
Crystals,  matched pair   ...........       D4160MR

or  Equivalent

NOTES:

1.    Characteristic  values   are  based   on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional   data   or   product  refinement.    Contact  Varian
Beverly,   Beverly,  Massachusetts  before  using  this  infor-
nation  for  final  equipment  design.

2     Noise  figure  includes  3-dB  image-frequency  contribution
and  1. 5-dB,   30-MHz  IF.

3147    1/74

PHYSICAL
Dimensions    ............      See  outline  Drawing.
Weight,  a.pproximate    ................     2.5   oz
Connectors

Signal  Input  ............  Mates  with  UG-39/U
L-O Input   .............  Mates  with  UG-39/U
I-F  Output4 ..........................   BNC

Crystal  Current Output6 ....   Filtered  Output  At
Terminal  Lugs  On Crystal  Caps

3.   At a capacitance of 10 pF.

4.   Other  I-F  Outputconnectors  can  be  supplied  to meet cus-
tomer requirements.    If no special  connector  is  ordered,
the  connector  will  be  a  BNC  jack,    which  mates  with  a
UG-88/U  BNC  plug.

5.   Crystal current can be measured using the current moni-
toring  system  shown  on  the  back Of this  sheet.

Printed in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915
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DESCRIPTloN

V-8309   0RTHOMODE   C-band  balanced  mixers
feature   low-noise   performance    in   the   3.85 to
5. 9 gigahertz  range  without  adjustment.    These
small,   lightweight  mixers  are   for   general   C-
band receiver use and are also ideal  for missile
and  airborne  radar  applications  where  difficult
packaging    problems    are    encountered.       The
unique  design  of  these  mixers  saves  space and
weight in addition to providing sensitivity identi-
cal   with  that   of  conventional  balanced  mixers.
Special  caps  permit  crystal-current monitoring
without additional filtering and include convenient
terminal lugs for circuit connections.

a

a

GENERAL    CHARACTERISTICS  1

ELECTRICAL

Frequency Range a
V-8309A    ..................    3.85-4.50   GHz
V-8309B   ..................    4.40-5.00   GHz
V-8309C    ..................    4.90-5.90   GHz

Noise  Figure,  maximum3 ...........      8.0  dB
Signal  Input VSWR

Typical .........................  2 . 0 : 1
Maximum,  at  band edges  ......... 2. 5:1

L-O Input VSWR
Typical .........................  2 . 0 : 1
Maximum,  at  band edges  ......... 2. 5:1

L-O Power Required,  nominal ......         2  mw
L-O Rejection in  signal Arm,  min...       20  dB
I-F  Output Impedance,  nominal4 .....      150  f2
I-F  Range  . : ....................    10-120   MHz
Crystals 1N415EMR

or Equivalent

NOTES:

1.   Characteristic  values   are  based   on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional   data   or   product  refinement.    Contact  Varian
Beverly,  Beverly, Massachusetts  before using this infor-
nation  for  final  equipment  design.

2.   Units  can  be  furnished  at  specific  bands  within  thefre-
quency range of 3.85 to 5. 9 GHz per customer requirements.

3148    1/74

P#YsreAL

Dimensions  .............     See  Outline  Drawing
Weight,  approximate   ..................     9  oz
Connectors

Signal  Input .....................   UG-149/U
L-O Input   ......................   UG-149/U
I-F  Outputs  ..........................   BNC

Crystal  Current Chatput6 .....  Filtered Output At
Terminal  Lugs on Crystal  Caps

3.   Noise figure  includes  3-dB image-frequency   contribution
and  1. 5-dB,   30-MHz IF.

4.   At a,  capacitance  Of  10  pF.
5.   Other I-F  Outputconnectors  can be  supplied to meet cus-

tomer requirements.    If no special connector  is  ordered,
the  connector  will  be  a  BNC  jack.    which  mates  with  a
UG-88/U  BNC  plug.

6.   Crystal current can  be measured using the current moni-
toring system  shown  on the  back of this  sheet.

Printed in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915



V-8309

CRYSTAL   MONITORING   SYSTEM

I.F:  OUTPUT

CRYSTAL  CURRENT  =  (I+i)  X  METER   READING

M=O-lmA  METER  HAVING   AN  INTEPNAL  f]ESISTANCE   OF   50  OHMS.
MOVEMENT  WILL  READ  APPROXIMATELY  HALF  TOTAL  CRYSTAL   CURRENT.

OUTLINE    DRAWING

MATES  WITH  u6-149A/U  FLANGE



CHNI0AL   DATA

DESCRIPTloN

V-8314    0RTHOSPAN    balanced     mixers     are
Ku-band mixers for  general receiver use.   They
are ideal  for use in missile and airborne radars
where   difficult   packaging   problems    are   en-
countered.   Standard   models   can   be   furnished
for   optimum  operation  over  either  a  specified
1-gigahertz range  in  Ku band  or over the entire
Ku-band  frequency  range  of  12.4  to  18.0  giga-

0

®

V-8314
Series

OnTHOspAN'

BALANCED    MIXERS

12.4-18.0    GHz

hertz.    Ilow   noise   versions  are  available  at  a
modest  increase  in  cost.    The  unique  design of
these  mixers  saves  space and weight  in addition
to providingseusitivity identical  with that of con-
ventional  balanced mixers.    Because of matched
waveguide   input,   V-8314   mixers   can   be   used
with a wide variety of local oscillators.

GENERAL   CHARACTERISTICS]
ELECTRICAL

Frequency Range,  Ku band2..12.4  to  18.0  GHz
Signal hput VSWR,  max

Full KU  Band ..... a .............        3:1
1 GHz  Band in Ku  Band   .........   2. 5:1

L®Oo  VSWR,   max
Full KU  Band   .......... a .......        4:1
1  GHz  Band in Ku  Band   .........   2. 5:1

Noise Figures,  max ..............       9.5  dB
L.0.  Power Required,  approx .....      2-4  mw
L.O.  Rejection in signal  Arm, min..         15  dB
IF Output Impedance,  nom .........       150  a
IF capacitance,  mom ..............         10  pF
IF  Frequency  .......... ® ........ ®  2-120  MHz
Crystals,  matched pairs ...........     1N78DMR

LOCAL  OSCILLATOR   PORT

3587   12/76

MEctlAHICAL

Dimeusious  a .............  See Outline Drawing
Weight,   approx   ................ o.  5 oz/ 142  g
Mounting Position  ..... ® a ...............    Any
Cormectors

Signal hput ..........   Ma.tes  with UG-419/U
L.O.  Input   ..........   Mates  with uG-419/U
|F  Output4    ............... a ....    SMA-3mm
Filtered Crystal  Current Output ....   Optional

OUTLINE    DRAWING

* TM-Varinn Associates

SIGNAL   P0BT

24.28 ±  0.10

Printed in U.S.A.

Varian/beverly   division/salem    road/beverly/massachusetts    01915



Y.8314

NOTES:

1.   Characterlstlc  values   are  based  on   performance   tests.
These  figures  may  change  without  notice  as   a  result of
addltlonal    data   or    product   refinement.    Verify   these
values  with your local  Varlan  Sales  Office or  the  Varlan
Beverly Divlslon before using them for equipment design.

2.   Each  mixer  can  be  optlmlzed  for  operation  over  either
a  1-GHz  band   between  12.4  and  18.0  GHz   or  over  the
entire Ku band.   Specify  the  desired  operating frequency
range  when  ordering.

3.   Noise    Figure   is    sinde    sideband    and    includes   3-dB
image-frequency   contribution   and   1.5  dB,   30-MHz  IF.
Noise  Figure   is   affected   by   the   type   of   diodes   used.
Significant noise-figure improvement  can  be  realized  by
using   superior-grade   diodes   and/or  by  diode  selection
at   extra   cost.

4.   Other  IF Output  Comectors  can be supplied  to customer
requirements  on  special  order.



solid  state  east  division

DESCRIPTloN

V-8314    0RTHOSPAN    microwave    mixers   are
ba,1anced  mixers   for   general  Ku-band  receiver
use   and   are   particularly   suitable   for   missile
and  airborne  radar  applications   where  difficult
packaging   problems   are   encountered.     Models
are available  for  any  2-gigahertz range  between
12.4   and   18.0  gigahertz.     Low   noise   versions

ELECTRICAL

Frequency Ranges   ..........
Noise  Figure3,   max    ........
Signal Input VSWR,   max    ....

a

®

TE€HNl€AL   DATA

V.8314
Series

ORTHOSPAN*

MICROWAVE   MIXER

12.4.18.0    GHz

are available  at  a modest increase  in cost.    The
unique    design   of   these    mixers    saves    space
and   weight   in   addition   to  providing  sensitivity
identical   with   that   of    conventional    balanced
mixers.   Because   of   matched   waveguide  input,
V-8314  mixers  can  be  used  with  a  widevariety
of local oscillators.

GENERAL   CHARACTERISTICS]

12.4  to  18.0   GHz              Dimensions  ...
....         9.0  dB                 Weight,   approx

L.O.  Input VSWR,   max   ..........
L.O.  Power Required,   approx  ....
L.O.  Rejection  in Signal Arm,  min
IF  Output  Impedance,   nom  ........
IF  Capacitance,   nom  .............
IF  Frequency   ...................
Crystals,  matched pair   ..........

MECHANICAL

........   See  Outline  Drawing

2. 5: 1                         Mounting I'osition
3: 1                         Connectors
2-4  mw                  Signal Input...

15  dB                       L.O.  Input   ...
150  a                       |FOutput4  ....

5.0   oz

Mates with  UG-419/U
Mates with  UG-419/U
.........   SMA-3mm

10  pF                    Filtered crystal current output   ....   Optional
2-120   MHz

lN78DMR

OUTLINE    DRAWING

LOCAL   OSCILLATOR   PORT

2982     2/73

SIGNAL   PORT

* TM-Varinn Associates

Printed  in  U.S.A.

varian/solid    state    east    division/salem    road/beverly/massachusetts     01915



V-8314

NOTES:

1.   Characteristic  values   are   based  on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional data or product refinement.  Verify these values
with your local  Varian Sales  Office  or the Solid State  East
Division before  using them  for equipment design.

2.   Each   mixer   covers   about   2  GHz;   specify   the   desired
operating frequency when ordering.

3.   Noise   Figure    is    single    sideband    and    includes    3-dB
image-frequency   contribution   and   1.5 dB,    30-MHz  IF.
Noise   figure   is   affected    by   the   type   of   diodes   used.
Significant  noise-figure   improvement  can  be  realized by
using  superior-grade  diodes  and/or  by  diode   selection,
at  extra  cost.

4.   Other  IF  Output  Connectors  can be  supplied to customer
requirements  on  special  order.

®

ZE



varian
beverly

DESCRIPTloN

V-8320   Series   high   isolation,   single   balanced
mixers  cover frequencies  from  1  to  12.4  giga-
hertz in octave or waveguide bandwidths.    These
devices    employ    microwave   integrated   circuit
(MIC)  construction techniques,   and  90°  hybrids.
Ifighisolation,  typically  9  to  13dB,  and low noise
figure a.re attained by computer matching the hy-
brid  to  beam lead mixer diodes over each  band.
Each  mixer  is  housed  in a miniature,  compact,
universal body.    Local  oscillator  drive  is  typi-
cally  +4  dBm,  however,  units  can  be  furnished
for  starved  LO operation.    These mixers can be
supplied either  separately or  mated  to  standard
Varian  preamplifiers.

A

®

OUTLINE    DRAWING

TECHNICAL   DATA

V-8320
Series

IC    MIXERS

1.0.12.4    GHz

GENERAL   CHARACTERIST|CSL

PERFORMANCE

Frequency LO-RF Isolation Maximum Maximum Type
Range Minimum Typical Noise  Figures VSWR Number
(GHz) (dB) (dB) (dB)

1. 0  -2. 0 8 12 7.0 1.4:1 V-8321L

2.0  -4.0 8 12 7.5 1. 5:1 V-8322 S

4.0  -8.0 8 12 8.0 1.  5:1 V-8323C

8.0  -12.4 8 12 8.5 1.  75:1 V-8324X

lF    CHARACTERISTlos

IF  Frequency   .................  DC  to  300   MHz
Output Impedance

Single  Output   ..................... 100   f2
Balanced Output ,   each ............   200  a

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,  approx   ................     1.6   oz/45   g
Mounting  Position  ......................    Any
Connectors

RF    ............................   Type  SMA
IF   ..........  Type  SMA,  single  or double  pin

Operating Temperature Ra.nge  ....- 20  to  7o  °C

3327    2/75

NOTES:

1.   Characteristic  values   are  based   on  performance  tests.
These  values  may  change  without  notice   as  a  result  of
additional   data   or   product  refinement.    Varian  Beverly
should   be   consulted   before   using   this   information  for
final  equipment  design.

2.    SSB  noise  figure  includes   a  30  MHz  IF  of  1.5  dB  at an
LO  input  of  2-4   mw.

Printed  in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915
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PRELIMINARY

TECHNICAL   DATA

YSZ19754
BROADBAND

DOUBLE     BALANCED

ORTHOCOAXTM  M|XER

1.5-18.0     GHz

a

a

DESCRIPTloN

The  VSZ-9754  is  a  broadband,  double-balanced
mixer   of   the   ORTHOCOAX   configuration    that
covers the  1. 5  to 18.0  gigaliertz range instanta-
neously. It is ideal for use in electronic-warfare
equipment,  radars,  and instrumentation as either
a broadband downconverter (mixer),  or a double-
sideband  upconverter.     The  VSZ-9754  provides
the   inherent   advantages    of   a   double-balanced
mixer,  i.e.  high rf-1o isolation and  low IM  pro-
ducts,   together  with  high  conversion  efficiency
and  low VSWR  in a compact,  lightweight design.

The  heart  of  any  double-balanced  mixer  is  the
transformer  used  to  couple  the  r-I energy  into
the  diode  bridge.    As  long  as  each  side  of  the
bridge   is    properly   driven   by    a   180-degree
transformer    (balun),   the   mixer   will   exhibit
its   inherent   properties   of   high  isolation   and
low  IM  products.    Multioctave   performance   is
achieved  by  incorporating  a  broadband,  coaxial

balun  which  transforms   from  an  unbalanced  to
a  balanced  line  Of  the   required   characteristic
impedance.     The   mixer's   low-frequency   limit
is   controlled   by   the   balun;    and  the  high  fre-
quency   by  the   parasitics   of   the  diode   bridge.
The   VSZ-9754   can   be   mated   with   any   of  the
broad  line   of   Varian   Beverly   preamplifiers.

GENERAL    CHARACTERISTICS]

ELECTRICAL

Frequency  .................     1.5  to  18.0   GHz
Conversion Loss,  maximums

Broadband
1.5-8o0   GHz   ................
1.5-18.0  GHz  ................
8.0-12.4  GHz  ................
12. 4-18. 0  GHz  ...............

1-dB Output Compression Point3
Power Level in dBm  ............

IF  Passband,   3  dB   ...............
Isolation,  LO-RF/LO-IF,  min .....
Input Intercept Point,

at 10  dBm LO ..................

7dB
9dB
8dB
9dB

-2  dBm
0-300   MHz

20dB

20dB
VSWR,  LO,   max

Broadband
1.5-12.4  GHz    .............. ®   2.5:1
1. 5-18. 0  GHz    ...............    3. 5:1
12. 4-18. 0  GHz  ...............   3. 5:1

3670     4/77

VSWR,   RF,   maLx
Broadband

1. 5-12.4  GHz    ...............  2. 5:1
1. 5-18. 0  GHz    ...............  2. 8 :1
12. 4-18. 0  GHz  ...............  2. 8 :1

LO Level  ...................   +8  dBm ±2   dB
Burn-out Power,  max

At 25°C   .......................       300  mw
At g5°C  .......................       140  mw

PHYSICAL

Dimensions  ..............  See Outline Drawing
Weight,   approximate   ..............  2  oz/58  g
Mounting Position  ....................... Any
Connectors............................SMA
Temperature

Operating Range   ............- 55 to +95  ° C
Storage,   max  ....................    +150  °C

TM - Varian Trardemark

varian/beverly   division/salem    road/beverly/massachusetts    01915

Printed  in  U.S.A.



VSZ-9754

CHARACTERISTIC    CURVES]
Typical    performance    valiies

CONVEFIsloN     LOSS     VARIATION     WITH     FREQUENCY
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VSZ-9754

®

®

CHARACTERISTIC    0URVES]

Typical    performance    values

Lo/RF   isoLATloN   vARiATioN   wiTil   mEou[Ncv

I•'

\! SPE
I C'FICI ATIO INL'M I ITS

\ / \ /
\ \
\ \ /
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5                    9                  '3                  '7                 2'
FREQUENCY  (GHz)

NOTES:

1.   General   characteristics   and   characteristic  curves   are
based  on  performance  tests.    These figures  may criange
without  notice  as  a  result  of  additional  data  or  product
refinement.     The    Varian    Beverly   Division    should   be
consulted     before    using    this    information     for    firial
equipment   design.

Two-ToilE   iilT["ODULATioN   cliAmcTERisTics

t> J,i
F\-Flo
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F'n. 8 GHz
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SINGLE SIGNAL  INPUT (dBm)

2.   Conversion   loss   measured  at  30  MHz,    IF   at   +7  dBm
LO.   Noise  figure  of  the  mixer  is  the  same  as conver-
sion  loss  for  IF  frequencies above  I/I  noise Of  Schottky
Barrier   Diodes.

3.   SSB  for  30  MHz  IF  at  +10   dBm   LO.

OUTLINE    DRAWING
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varian
TECHNICAL   DATA

DESCRIPTloN

The   9753   Series    of   mixers    are   conventional
image-rejection    devices    covering   the    range
of  2   to   12.4 gigahertz  in  bands  up  to  an octave
wide.    Each   model   consists   of   two   mixers,  a
90°  hybrid,    and   a   power   divider   combined  in
a  single   microwave   integra.ted   circuit.     Com-
pact   packaging   is   achieved    by   combining   the
i-f  quadrature  network   and  mixers  in  a  single
housing.     Standard  units  in  this  series  employ
narrowband   i-I   quadrature   networks,  however,
broadband  i-f coverage is available upon special
request.     Any   of   this   series   can   be   supplied
with   optional   external   bias   capability.     These
mixers   can  be  mated   to  any  of  the  broad  line
of   Varian   preamplifiers.

EIHE]
Series

lMAGE     REJECTION

MIXERS

2.0-12.4    GHz

GENERAL    CHARACTERISTICS[

PERFORMANCE

Frequency
Minimum Maximum Minimum Maximum

TypeImage Conversion Isolation VSWR
Range2 Rejection Loss3 RF/LO LO RF Numbers

(GHz) (dl3) (dB) (dB) (dB) (dB)

2-4 18 7.0 10 2. 0:1 1. 5:1 VSS-9753
4-8 18 7.5 10 2. 0:1 1. 5:1 VSC-9753
8-12. 4 18 8.0 10 2.2:1 1. 75:1 VSX-9753

ELECTRICAL

Local Oscillator  Level  ..........  +6  to  +9  dBm
IF  Frequency   ................   DC  to  300  MHz
IF  Bandwidth   .................    Any 20%  Band
Impedance4,   all  ports   ..............     50   S2

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These figures  may  change  without  notice  as  a  result  of
additional data or product refinement.  Consult the  Varian
Beverly  Division  before  using  this  information  for  final
equipment   designo

2.   Straddle  band  units  are  available  with  frequencies  cen-
tered  at  4  and  8   GHz.    When ordering units with special

3674      6/77

PHYSICAL

Dimension  ...............   See  Outline  Drawing
Weight,   approx   ...............     4.4  oz/125  g
Operating Temperature Range  . .    -55  to +85  °C
Storage  Temperature,   max ...........    15o  °C
Connectors  .......................   Type  SMA

r-I  frequencies,  use  type  number  VSZ-9753   and  specify
desired   frequency.

3.   Noise   figure   and  conversion  loss  are   the   same  for  i-f
frequencies  above  1/F  noise of  Schottky  Barrier  Diodes.

4o    50  S2 i-f  image  termination  must be  supplied  by  customer..

Printed  in  U.S.A.

varian/beverly   division/salem    road/beverly/massachusetts    01915
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PRELIMINARY

TECHNICAL   DATA

DESCRIPTloN

The  Varian  9755  Series of   ORTHOCOAX  double
balanced   mixers   produce   octave   coverage  to-
gether   with   high  isolation   and   low  conversion
loss.     High   efficiency,    small   size,    a,nd   light
weight  make  them  ideal  for  electronic  warfare
and  communications  applications.   They  are  also
suitable    for    use   as    double    sideband    upcon-
verters  or  for  mating  to  any  of  the  broad  line
of   Varian/Beverly   preamplifiers.    The   unique
Varian   ORTHOCOAX   design can provide usable
r-f  bandwidths  of  up  to  3:1.

GENERAL    CHARACTERISTICS  i

PERFORMANCE

®

EIE]
Series

ORTHOCoAXTM

DOUBLE     BALANCED

MIXERS

Frequency Minimum
Maximum

3  dB  IF
1  dl3  Output Maximum

TypeConversion Compression RF/LO
Range(GHz) Isolation Loss2 Bandwidth(MHz) points(dBm) VSWR Number

LO - RF LO - IF
BandCenter BandEdge

(dB) (dB) (dB) (dB)

2. 0-4. 0 25 20 5.0 6.0 DC  -  500 +2 2.1:1 VSS-9755

4. 0-8. 0 25 20 5.5 6.5 DC  -  800 +1 2.1:1 VSC-9755

8. 0-12. 4 25 20 6.0 7.0 DC  -  1000 +1 2.2:1 VSX-9755

12. 4-18. 0 25 20 7.0 8.0 DC  -  1200 0 2. 2 :1 VSU-9755

ELECTRICAL

LO  Level,   ±2  dB   ..................        +8   dBm
Impedance,   3  ports  ................        50
Operating Temperature Range. .   -55  to +95
Storage  Temperature,   max  .........     150
Burn-Out Power,  max

At  25°C   ........................     300   mw
At  g5°C   ........................      140   mw

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional  data  or  product  refinement.      Consult   Varian
Beverly   before   using   this   information  for  final  equip-
ment   design.

3659    4/77

PHYSICAL

Dimensions  .............   See  Outline  Drawings
Weight,  approximate

VSS Model  ..................      0.25   oz/70   g
VSC,   VSX,   VSU  Models  ......     0.14   oz/40   g

Connectors............................SMA

2.   Noise figure and conversion loss are  the  same for  IF fre-
quencies    above    1/f   noise   of   Schottky-barrier   diodes.

3.    SSB  for  30  MHz  IT  at  +10  dBm  L.O.   a.nd  at  band  center.

TM - Varian Trademark

varian/beverly   division/salem    road/beverly/massachusetts    01915

Printed  in  U.S.A.
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OUTLINE    DRAWINGS

VSS-9755

SMA CONNECTOF` ( 3)

VSC-9755,    VSX-9755,    VSU.9755

D"ENSIONS: -#~            .



D[SCRIPTloN

The Varian 9755A/B  Mixer/Preamplifier  Series
combines   Varian's   unique    9755    0RTHOCOAX
series of  double-balanced  IC mixers with either
of  two  IC  preamplifiers  on  a  common  chassis.
This  combination  offers  a  wide  dynamic  range
with  low  noise.    Units   are   available   in  octave
and  half-octave  bandwidths  as well as straddle-
bands  in  the   2  to   18  gigahertz   range   with `i-f
frequencies  ranging  from   5  to   500  megahertz.
Thin  film  and  integrated circuit  techniques  are
used   to   provide    substantial    savings   in   size,
weight  and   cost.

®

a

GENERAL    CHARACTERISTICS  i
PERFORMANCE

Frequency
IF Frequency3 MaximumNoise MinimumGain

TypeCenter 3-dB
Ranges Frequency Bandwidth4 Figures RF-IF Numbers
(GHz) quHz) (MHz) (dB) (dB)

2-4

30 10 8 23 VSS-9755A-30-10
60 20 8 23 VSS-9755A-60-20

160 40 8 20 VSS-9755A-160-40
205 400 9 20 VSS-9755B-205-400

4-8

30 10 8.5 23 VSC-9755A-30-10
60 20 8.5 23 VSC-9755A-60-20

160 40 8.5 20 VSC-9755A-160-40
255 500 9.5 20 VSC-9755B-255-500

8-12

30 10 9 23 VSX-9755A-30-10
60 20 9 23 VSX-9755A-60-20

160 40 9 20 VSX-9755A-160-40
255 500 10 20 VSX-9755B-255-500

12-18

30 10 10 23 VSU-9755A-30-10
60 20 10 23 VSU-9755A-60-20

160 40 10 20 VSU-9755A-160-40
255 500 11 20 VSU-9755B-255-500

37016/77

varian/beverly   division/salem    road/beverly/massachusetts    01915
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9755A/B

GENERAL   CHARACTERISTICS  1
ELECTRICAL

LO Level ..................   +8  dBm ±2  dB
Power Output,  min

at 1-dB compression   ..........           0  dBm
DC  Power Requirements,  satul.ated

Voltage   ......................         12  Vdc
Current  ......................         50  mAdc

VSWR,   50  a all ports,  max    ......   2.2:1

PHYSICAL

Dimensions ..............  See Outline Drawing
Weight,  approx   ................    2.8  oz/80  g
Connectors  ....................   Female SMA
Temperature

Operating   ..................- 55 to +95  °C
Storage   .........................      125  °C

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These figures  rna,y  change  without  notice  as  a  result  of
additional data or product refinement.  Consult the Varian
Beverly  Division  before  using  this  information  for final
equipment   design.     For   detailed   mixer   specifications,
consult  the  latest  9755  Series  data  sheet.

2.   Units  are available  with up to octave bandwidths centered
at  4,   8,   or   12  GHz.     When  ordering  units  with  special
r-f  frequencies,  use  type number  VSZ-9755  and  specify
desired   frequency.

3.   Standard    i-f   frequencies    are    available    from    5    to
500  MHz.      The   values    shown    are   only   some    of   the
possible   choices   available.

ORDERING    INFORMAT|oN6

sv,a¥:=r:dl::tjTTTT_2i

;:cfflITH
RF Freque

Coverage

Mixer Type
Designation

IF`3-dB
Bandwidth

IF Center
Frequency

Preanplifier
el Designation

4.   For  i-f  bandwidths  of  10  to  200  MHz,  an  A  model pre-
amplifier is required and  for  i-f bandwidths greater  than
200  MHz,  a  8  model  preamplifier  is  required.    Special
units are available for  i-f  bandwidths up to 1  GHz.    Con-
sult   the   Varian    Beverly    Division   for   information   on
these   special   units.

5.   Units    with    lower    noise   figures    are    available    over
narrower   bandwidths.

6.   When ordering.  construct  the  type designation  as shown.
Specify  the   preamplifier  model,   the  desired   i-I  center
frequency   and   3-dB   bandwidth.

OUTLINE    DRAWING



solid  state east division

D[SCRIPTloN

The KC-7A series of coaxial mixer-preamplifiers
are low-noise,  solid-state devices which combine
the improved  performance  of Schottky-barrier-
diode mixers with  a unique preamplifier design.
This  combination  produces  lower noise  figures
than  previously   available  and   significantly  in-
creased   power   handling   capability.     The   in-
creased   power-handling  capability  extends   the
dynamic  range available  to receiver  designers,
and   reduces  the   level  of  unwanted  intermodu-
1ation products.   The preamplifier operates with
low  d-c  input  power.   All  units provide crystal
current  monitoring   that  can  be  d-c  biased  for
lower  LO  input  power.   Solid-state components
and   a   rugged   i-f  printed   circuit   assure  high
reliability and uniform  construction.

TECHNICAL   DATA

KC.7A

COAXIAL

MIXER-PREAMPLIFIERS

1.0.18.0    GHz

GENERAL   CHARACTERISTICS  1

RF Frequency Noise  Figures
Maximum Minimum Minimum Basic

RF  and  LO VSWR LO to RF RF to IF Model
Range Typical Maximum at  50  f2 Impedance Isolation Gain Nun ber3
(GHz) (dB) (dB) (dB) (dB)

1. 0-2 . 0 7.5 8.0 1. 35: 1 5 20 LKC-7A
2 . 0-4 . 0 7.5 8.0 1. 35:1 5 20 SKC -7A
4.0-8.0 8.0 8.5 1.5:1 5 20 CKC-7A
8.0-12.4 8.0 8.5 1.7:1 5 20 XKC-7A

12.4-18.0 8.5 9.0 1.7:1 5 20 KKC-7A

ELECTRICAL

Power Output,  at 1 dB compression
Typical.......................
Minimum..............

Bandwidth,   3 d83 ..........
Intermediate  Frequency   30,
IF Output VSWR,  maximum
LO Input Power ...........
Output Impedance4 .........
DC  Power Requirements

Voltage 6................
C urrent ................

2969      3/73

a

+10  dBm
+8  dBm

10,   20,  or 40   MHz
50,   60,  or  70  MHz
........     2:1

......   3t04  mw

.........     50    S2

........- 20   Vdc

......,..    10   rnA

PHYsloAL

Dimensions  .............  See  Outline  Drawings
Weight,   maximum  ......
Cormectors

RF  and  LO ...........
IF..................

Power..............

ORDERING    INFORMAT|oN6

Frequ
Band
Mixer
Type

...............   6   Oz

........    SMA-3   mm

. . .  BNC,   UG-290A/U
Bendix PT02E-10-6I'

Output

L  KC  -7A  -30  -10  -50

TT  T T  T  L

Preanplifier
Type

Impedance
Bandwidth

At 3 dB
• Intermediate

Frequency

Printed in  U.S.A.
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KC.7A

LKC-7A

OUTLINE   DRAWINGS

MAXL

#1
6-PIN    POWEP
RECEPTACLE
PT02E-lo-6P
(BENDIX)

.53 I   ±  .016
13.49 ± o.41

l.F.   OUTPUT.  TYPE  'BNC'

2%MAX  L J#
2.141   ±   .010
54.38 ± 0.25

I.000  ±  .010
25.4  ±  o.25

:;3D2DNZ§,X"#NDEESEsP_o(F4'covER.
FOR  TOTAL  HOLE  DEPTH)

CKC-7A    &    XKC-7A

EEEEii
6-PIN    POWER
RECEPTACLE
pro2E-io-6p
(BENDIX)

.531  ±  .0'6
I 3.49 ± o.4 '

I.F  OUTPUT, TYPE  'BNC'

MAXL3#MAX L J#
2.'41   ±  .010
54.38 ± 0.25

I.000  ±  .010
25.4  ± 0.25

iiiiifi
:;3D%NT£,X"#NDEESEsPo(F4)covER,
FOR  TOTAL  HOLE  DEPTH)

MAXL

SKC-7A

.156   ±.016
3.96  ± 0.41

6 -PIN   POWEF{
RECEPTACLE
PT02E-lo-6P
(BENDIX)

.53 I   ±  .016
13.49 ± o.4l

I.F:  OUTPUT,  TYPE  'BNC'

3gMAX L J#
2.14'  ±  .0'0
54.38 ±

I.000  ±  .010
25.4  ± 0.25

:;::N£B,:Hi*N:::Po(F4)COVER,
FOR  TOTAL  HOLE  DEPTH)

KKC-7A

R.F.  AND  L.O.  INPUTS  ARE  INTEFicHANGEABLE

NOTES:

1.   General characteristic values  are  based  on performance
tests.    These   figures   may   change   without   notice   as  a
result  of  additional data or  product refinement.    Consult
the  Varian   Solid   State   East   Division  before  using  this
information   for   final   equipment   design.

2.   Special   versions    having   lower   noise    figures    can   be
supplied    for   operation    over   selected   portions   of   the
frequency  ranges  listed.

3.   A bandwidth of 40 MHz  is  standard only for models  having
i-f center frequencies  of 60  or  70  MHz.

J#MAXL

4.   Output   impedances   of   75  a   or   93  S2   are   available   on
special   order.

5.   Models   which   operate   from   a   +20 Vdc,    10  rnA  supply
are   also   available.

6.   When   ordering,   add   the   i-f  frequency,   bandwidth,   and
output impedance desired  to  the  basic  model number,  as
shown  in  the  example.    Also  specify  whether  a negative
or positive  20 Vdc  supply  is  desired.



TECHNICAL   DATA

DESCRIPTloN

The  IC-llA series  coaxial  mixer-preamplifiers
are  miniature,    low-noise,   solid-state   devices
that  cover octave  bandwidths  in the   1.0  to 12.4
gigahertz   range   and   utilize   thin-film,    hybrid
integrated-circuit techniques.  These lightweight
mixers  are  of  the   tandem  quadrature-coupler,
balanced type . Improved performance is achieved
through the  use  of Schottky-barrier diodes in the
mixer  and a low-noise, wide-dynamic-range pre-
amplifier.  Thus,  a substantial reduction in size,
weight,  and  cost has  been achieved.

®

®

lc-llA
Series

lNTEGRATED    CIRCUIT

MIXER-PREAMPLIFIERS

1.0-12.4     GHz

GENERAL   CHARACTERISTICS[

RF  Frequency Typical
Maximum Minimum Minimum Basic

RF and  LO VSWR LO to RF RF to IF Model
Range Noise  Figures

I      at  50  r2Impedance Isolation Gain Numbers

(GHz) (dB) (dB) (dB)

1.0  -2.0 7.5 1. 5: 1 8 24 LIC-llA

2.0  -4.0 7.5 1. 5: 1 8 24 SIC-llA

4.0  -8.0 8.0 1.7:1 6 24 CIC-llA

8.0  -12.4 8.0 2.0:1 6 24 XIC-llA

ELECTRICAL

I'ower  Output,   at  1  dB  compression
Typical..-...................

Minimum.....................

Bandwidth,   3  d84 ................

+2  dBm
0dBm

100   MHz
Intermediate  Frequency .............     70  MHz
IF  Output VSWR,  maximum
LO  Input  Power  ..........
Output  Impedance6 a .......
DC  Power Requirements

Voltage
Current

3588     7/76

..     2:1

5 to  10  mw
..      50   a

+12  Vdc
50mA

PHYSICAL

Dimensions  ..............  See  Outline  Drawing
. . .   2   oz/56.8   g

.   OSSM  1.7  mm
Filtercon lv850

Printed  in  LT.S.A.

Weight,  approximate
Cormectors

RF,   IF  and  LO . . .
Power
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lc.llA

ORDERING    INFORMAT|oN3

LFrequ
Band

Mixer
Type

Preamplifier
Type

Output
Impedance

Bandwidth
At  3 dB

Intermediate
Frequency

NOTES ;

1.   Characteristic   values   are  based  on  performance  tests.
These  values   may  change  without  notice   as   a  result  of
additional  data  or  product  refinement.     Consult   Varian
before  using  this  information for  final  equipment design.

2.   Versions   having   lower   noise   figures    can   be   supplied
for   operation   over   selected   portions   of   the  frequency
range   listed.

3.   When  ordering,   add  the  i-f  frequency,   bandwidths,   and
output impedance  desired  to  the  basic  model  number,   as
shown  in  the  example.

4.   Units  having narrower  bandwidths  are available.

5.   Output impedances  of  75  S2 or  93  a are  available.

OUTLINE    DRAWING

TI#IELH
LL                 >           C)-^1Z

IO

I©--®

I.800 ±±

II Ii-©N
45.72

I
.675±.010

•

II 11_H2o?_        II.250

BF  CONNECTORMATESWITHOSMMALE(3)

31.75

I.500
38.I

D"ENSIONS: -#-





Varla
solid  state  dlvi

DESCRIPTloN

The    OTX-1    series    of   low-noise,    wideband,
solid-state  preamplifiers  covers  the  frequency
range of 10 to 2000 megahertz.      They are ideal
for  use  in electronic-warfare,   monopulse,   and
missile-guidance receivers  and as TWT replace-
ments.     These  preamplifiers  feature  ultra-low
noise figure,   typically 4 to 5 decibels,   together
with    high    input-     and    output-power-handling
capability to minimize  intermodulation and har-
monic distortion.   Units having even lower noise
figure can be furnished on special order.  Higher
input-power  versions  can also  be supplied,   but
with a slight increase in noise figure.     Modular
construction   and   all    solid-state    components
provide   high   reliability   and   uniformity.      All
units   are   designed   to   meet   MIL-I-16400   and
MIL-E-5400  Class  11 requirements .

®

a

TECHNICAL   DATA

OTX-1
Series

LOW   N0ls[

WIDEBAND

SOLID-STATE

PREAMPLIFIERS

GENERAL   CHARACTERISTICSL

CHARACTERISTIC
MODEL NUMBER

OTX-1-10 OTX-1-250 OTX-1-500 OTX-1-1000A

Operating Frequency,between3-dBpoints,  min          (MHZ)
10-250 250-500 500-1000 1000  to  2000

Noise  Figure,   at  25°C,  max              (dB) 4 5 5 5.5

Gain,  midband,  min                              (dB) 24 20 20 23

Source Impedance                                       (rz) 50 50 50 50

output Impedance                            (VSW(R? 50 50 50 50
1.5:1 2:1 2:1 2:1

Power output,                             (Typ dBm) 2 2 2 9
at  1-dB  compression           (Min dBm) 0 0 0 5

Temperature Range                              (°C) -40  to  +55 -40  to  +55 -40  to +55 -30  to +60

Supply voltage                                        (Vdc) -20 -20 -15 -15

Supply current,  max                     (mAdc) 45 50 40 75

Weight                                                                  (Oz) 5 5 5 9

2915    10/72 Printed in  U. S.A.
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OTX-1   Series

j£D'f4)HOLEs

INPUT
OSM   JACK

DIA   HOLES'
(4)

INPUT
OSM   JACK`

OUTLINE    DRAWINGS

T#
®©

®®®
Lap MAX_            =1

76.2    ''.-'`             3.SIS

iiiiiiiii

L
.458

T-

L+T#MAX

/8:LPuUATCK
~MOUNTING  PLATE

OTX.1-10   &   OTX.1.250

OTX-1.500

3.625
Eiiiill

©e,©

©®®

L 2._2Eg                           I

OTX-1 -1000A

NOTE:

1.   General characteristics are based  on  performance tests.
These  figures  may  change  without  notice  as  a result  of
additional  data  or  product refinement.    The  Varian Solid

/GROUND

L+T3#MAx

~MOUNTING   PLATE

POWER

-GROUND

J#MAXL

-OUTPUT''         OSMJACK

~MOUNTING   PLATE

State Division  should be  consulted before  using this  infor-
mation for final  equipment design.



Varlan
solid  state  division-west TECHNICAL   DATA

DESCRIPTloN

Varian  200  Series  two-stage,    YIG-tuned,    bandpass   filters   are
electrically-tunable,    low-insertion-loss   microwave   filters   for
use    in    systems   requiring   stable   performance    under   widely-
varying    ambient    environmental     conditions.      These     compact
solid-state     devices     provide     outstanding     tuning     accuracy,
linearity,      and    low    hysteresis,     making    them    ideal    choices
for preselector  applications  from   500  megahertz  to  18  gigahertz.
Each  model  incorporates  a  magnetic  circuit  which  is  completely
shielded from  local  magnetic  fields .

RF    PERFORMANCEL

®

a

Frequency Insertion 3-dB
Minimum Frequency

ModelOff Resonance DI.ift
Range LOss Bandwidth2 Spurious (MHz) Number
(GHz) (dB) (MHz) (dB) Typ Max

0.5-1.0 5 20±5 45 5 10 21|P
0.5-1.0 4 25±5 45 5 8 213P
1.0-2.0 3 25±5 45 4 8 211L
1. 0-2 . 0 3 25±5 45 4 6 213L
2 . 0-4 . 0 3 25±5 30 4 8 211S
2.0-4.0 3 25±5 30 4 6 212S
4.0-8.0 2.5 35±5 30 5 10 211C
4.0-8.0 2.5 35±5 30 5 10 212C
8 . 0-12 . 4 2.5 40  ±  10 30 6 12 211X
8.0-12.4 2.5 40  ±  10 30 6 10 212X

12.4-18.0 2.5 45  ±  10 30 6 12 211Ku
12.4-18.0 2.5 45  ±  10 30 6 10 212Ku

Passband  spurious                                                 Limiting  Level  ......    210   dBm
a.nd  Ripple   ........  <1.5   dB                      Off Resonance  Isolation>55   dB

Frequency selectivity        12   dB/oct           Passband vswR3.....  <2:1

TUNING    COIL    CHARACTEFt|ST|CSL74

Tuning Resistance
Inductance Linearity Hysteresis

Model
Sensitivity at  250c Number
(MHz/rnA) (a) (mH) (±_MHz) (MHz)

13 10 40 2 2 211P
13 10 40 2 2 213P
13 10 40 2 4 211L
13 10 40 2 4 213L
13 10 40 3 4 211S

13 10 40 3 4 212S

13 10 40 5 6 211C
13 10 40 5 6 212C
17 10 75 8 12 211X
17 10 75 8 12 212X
22 10 100 10 18 211Ku
22 10 100 10 18 212Ku

292G           12/72

Hm
Series

TWO-STAGE

YIG-TUNED     FILTERS

0.5.18.0    GHz

Formerly    RYKA    200    Series

PARAMETER    DEFINITloNS

A.    InsertionLoss  -Loss  in excess
of straight transmission.

8.    Pass  Band  Ripple  -Over  coup-
ling variations  in peak response
of pass  band.

C.    Pass    Band    S -   Mag-
netostatic      mode      pass      band
interference .

D.    Bandwidth  -Half power    (3  dB)
width   of   response   when  mea-
sured from  peak.

E.    Off  Resonance  Spurious  -Spu-
riolls   modes   of   magnetostatic
modes  down  to  a  total  of  5  dB
affecting  skirt response.

F.    Off Resonance  Isolation-Atten-
uation    outside    band    of   filter
response .

Printecl  in   LT.S.A.

varian/solid    state    division-west/611     hansen    way/palo    alto/california    94303



ZOO    Series

NOTES:

1.   R-f  performance   and   tuning   coil  characteristic   values
are   based   on   performance   tests.     These   figures   may
change   without   notice   as   the   result   of  additional  data
or    product    refinement.       Consult    Varian    Solid   State
Division-West    before   using   this   information   for   final
equipment   design.

2.   Models   having   wider    or   narrower   bandwidths   can   be
furnished   on   special   order.    Narrow-bandwidth   filters
have  slightly  greater  insertion loss .

3.   Measured near center of passband.

4.   212  and  213  Models  operate  over  a temperature  range  of
o  to +50°C;    211  Models  operate  over  wider  ranges  and
can be  furnished  for   operation  from  -55  to  +85°C.    211
and  213   Models   are  equipped  with  20-30  volt,    1.5  watt
d-c  heaters  to  stabilize  passband  response;   212  Models
have  no  heaters.

OUTLINE    DRAWINGS

51 Eii-
=RMINALs       3.96FLED       I HE1'PO

IlGHOLES

ch Ill                 hi

.500I

JC-2B

I            ,I::(=P   (4)

25.4

I.220   sQ  MAX

TUNING  COIL  TE
POLAF{lTY  LAB

MOUNTIN
4-40  UN

25.4  ±  0.13

P-,     L-,       &     S-BAND    MODELS

TUNING  COIL TERMINALS
POLARITY  LABELED

MOUNTING  HOLES
6-30  UNC-2B

#DEEP,4,

Ku-BAND  DIMENSIONS
* I.800

45.72
ttt' I.530  ±  .005

38.86  ±   0.13
***  .765 ± .005

'9.43 ±  0.13

RF  OUTPUT  CONNECTOR
TYPE  SMA  JACK

HEATEB  TERMINALS
POLABITY  LABELED

.565  ±  .020***
14.35  ±   0.51

130 ±  .020tt*

35.81
sO  MAX*

C-,     X.     &    Ku-BAND     MODELS

Weight:   7  oz

.350 ± .020

Weight:   13  oz

.375

28.7  ±  0.51



varian
solid  state  west  division TECHNICAL   DATA

DESCRIPTION

Varian   200M   Series   two-stage,    YIG-tuned,    bandpass  filters
are electrically-tunable,   low-insertion-loss multioctave filters
for    use    in    laboratory   signa.I   sorting   components    and   test
equipments  such  as  wide-range  spectrum  analyzers  and  field-
intensity receivers.   These compact solid-state devices provide
linear-ramp  d-c  tuning  characteristics  over   their   respective
multioctave bands with an accllracy  of  better  than  0. 5 percent.
Each model  incorporates  a magnetic  circuit which is  effectively
shielded from  local magnetic fields .

RF    PERFORMANCE  I.  3

a

0

Frequency Insertion 3-dB Limiting
FrequencyDrift6

Model
Range Loss 3 Bandwidth4 Level 5 (MHz) Number7
(GHz) (dB) (MHz) (dBm) Typ Max

1. 0-12. 4 6 15-60 +10 8 15 212MS-1
1. 0-18. 0 6 15-60 +10 12 20 212M-1
2. 0-12. 4 4 20-50 -25(1.0-i.8 GHz)+10(1.8-12.4GHz) 8 15 212MS

2. 0-18. 0 4 20-70 -25(1.0-1.8  GHz)+10(1.8-18.0GHz) 12 20 212M

Passband spurious                                                   Off Resona,nee
andRipple     .......      <2dB                                  Spurious,   ming .....      >20dB

Frequency selectivity        12  dB/oct                 Off Resonance  Isolation     >  55 dB

TUNING    COIL    CHARACTERISTICS  ]'3

Tuning Resistance
Inductance , Linearity .9Hysteresis

Model
Sensitivity at 25  0c Number
(MHz/rnA) a (mH) (±_MHz) (MHz)

17 10 80 8 14 212MS-1
22 10 100 10 16 212hl-1
17 10 80 8 14 212MS
22 10 100 10 16 212M

3021      5/73

ZOOM
Series

TWO-STAGE

MULTIOCTAYE

YIG-TUNED     FILTERS

1.0-12.4    GHz

Formerly    R"A   212M   Series

PARAMETER   DEFINITloNS

A.    InsertionLoss  -Loss  in excess
of straight transmission.

8.    Pass  Band  Ripple  -Over  coup-
ling variations  in peckresponse
of pass  band.

C.    I'ass    Band    Spurious    -   Mag-
netostatic     mode     pass      band
into rfe rence .

D.    Bandwidth  -Half power    (3 dB)
width   of   response   when  mea-
sured from  peak.

E.    Off  Resonance  Spurious  -Spu-
rious   modes   of   magnetostatic
modes  down  to  a  total  of  5 dB
affecting  skirt response.

F.    Off Resonance  Isolation-Atten-
uation    outside    ba,nd    of   filter
response .

Printed  in  U.S.A.
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ZOOM   Series NOTES:

1.   R-I performance and tuning coilcharacteristic values are
based  on  performance  tests.     These figures  may change
without notice as  the  result  of  additional  data or product
refinement.    Consult the Varian Solid State West Division
before using this information  for  final  equipment design.

2.   The  models listed operate over  the  temperature range of
o   to   50  °C.    Models  operating   over  wider  temperature
ranges  are also  available.    Consult the Varian Solid State
West  Division  for  specific  applications.

3.   Insertion  loss   is   typically   less  than  4  dB   from  1.8  to
12.4  GHz   but   may   be   slightly  greater  than  5  dB   from
1.0   to    1.8GHz.

4.   Models   having   wider    or   narrower   bandwidths   can   be
furnished   on   special   order.    Narrow-bandwidth   filters
have  slightly  greater  insertion  loss.

5.   The   frequency   of   the   onset  of  limiting  is  temperature
dependent.    Typical  values  are  for  25  °C.

6.   Frequency  drift with  temperature  at  frequency extremes
will  be  greater  and  may  not  have  the same sign.

7.   Models   operating   up   to   12.4 GHz  can  be supplied  with
either  .Type   N   or    SMA  connectors;   models  operating
to  18  GHz are equipped only with SMA connectors.

8.   210 mode  spacing  is  less  than  420  MHz  from the  center
of   the   main   passband.

9.   Hysteresis  is  measured at midband  after  tuning  over the
entire   frequency   range.       Narrower   tuning   excursions
will    have   proportionally   less   hysteresis.

212MS    &    212MS-1

TUN I NG  Col L TERMI NALS
POLAFHTY  LABELED

MOUNTING   HOLES
6-30  UNC-2B

¥MIN.DEEP(4)

.'40
3T55 MAX

#MAX

28.7 ±  0.51

®

BF  0uTPUT  CONNECTof3
TYPE  SMA  JACK

I.530 ± .005
38.86  ±   0.13

#soMAX

212M    &    212M-1

#MAX

Weight:    20oz

38.86  ±   0.13



varian
solid  state  west  divisi ECHN!€AL DATA

DESCRIPTloN

Varian  220  Series  dual,   two-stage,   YIG-tuned,   bandpa,ss filters
are electrically-tunable ,low-insertion-loss microwave filters for
use in systems requiring stable performance under widely-varying
ambient environmental conditions.   Each  of  these  compact solid-
state devices  is equipped with a small,   efficient,   self-regulating,
positive   temperature-control   element  which   maintains  the  YIG
spheres  at  approximately  85 °C  for maximum  passband response
stability.      They   are   ideal  pre-postselectors   in   amplifier   and
parallel-charmel systems,  where  stable  frequency  correlation  is
essential.   Each  model  incorporates  a  magnetic  circuit  which is
effectively  shielded from local magnetic  fields.

RF   PERFORMANCE  I.2

Frequency
Insertion

3-dB
Minimum Frequency

ModelLoss Off Re sonance Drift
Range (dB) Bandwidth Spurious (MHz) Number
(GHz) Chl Ch2 (MHz) (dB) Typ Max

0 . 5-1. 0 4 4 25±5 45 5 10 221P
0 . 5-1. 0 4 4 25±5 45 5 8 223P
1.0-2.0 3 3 25±5 45 4 8 221L
1.0-2.0 3 3 25±5 45 4 6 223L
2 . 0-4 . 0 3 3 25±5 30 4 8 221S
2 . 0-4 . 0 3 3 25±5 30 4 6 222S
4.0-8.0 2.5 2.5 35±5 30 5 10 221C
4.0-8.0 2.5 2.5 35±5 30 5 10 222C
8.0-12.4 2.5 2.5 40  ±  10 30 6 12 221X
8 . 0-12 . 4 2.5 2.5 40  ±  10 30 6 10 222X

12.4-18.0 2.5 2.5 45  ±  10 30 6 12 221Ku
12.4-18.0 2.5 2.5 45  ±  10 30 6 10 222Ku

Passband Spurious Limiting  Level  . . . . . . . . >  10   dBm
andRipple  .......   <  1.5  dB                   Off Resonance  Isolation     >55  dB

Frequency selectivity       12  dB/oct         Passband vswR4 ....... <  2:1
Isolation                                                           Tracking Error Between channels

Betweenchannels       >70  dB                       Typical .............     2-3  MHz
Maximums ..........          4  MHz

TUNING    COIL    CHARACT[R|ST|CSL9a

TuningSensitivity
Resistance Inductance Linearity Hysteresis

ModelNumber

(MHz/rnA) (8) (mH) (±_MHz) (MHz)
13 10 40 2 2 221P
13 10 40 2 2 223P
13 10 40 2 4 221L
13 10 40 2 4 223L
13 10 40 3 4 221S
13 10 40 3 4 222S
13 10 40 5 6 221C
13 10 40 5 6 222C
17 10 75 8 12 221X
17 10 75 8 12 222X
22 10 Ilo 10 18 221Ku
22 10 110 10 18 222Ku

220
Series

DUAL    TWO-STAGE

YIG.TUNED    FILTERS

0.5-18.0   Gllz

Formerly    RYKA   220   Series

PARAMETER   DEFINITloNS

A.   InsertionLoss -I.oss  in excess
of straight transmission.

8.    Pass  Band  RiDDle  -Over coup-
ling variations  in peak response
of pass band.

C.   Pass    Band   Spurious    -   Mag-
netostatic     mode     pass     band
interference .

D.   Bandwidth  -Half power   (3 dB)
width   of   response   when  mea-
sured from peak.

E.    Off  Resonance  Spurious  -Spu-
rious   modes   of  magnetostatic
modes  down  to  a  total  of  5 dB
affecting skirt response .

F.   Off Resonance Isolation-Atten-
uation   outside    band   of  filter
response .

Printed in  U.S.A.

varian/solid    state    west    division/611     hansen    way/pale    alto/california    94303



220   Series

NOTES:

1.   R-f performance  and tuning coil characteristic values  are
based  on  performance  tests.    These figures  may  change
without  notice  as  a  result  of  additional  data  or   product
refinement.     Consult   Varian   Solid   State  West   Division
before  using  this   information  for final equipment design.

2.   222  and  223  Models  operate  over  a  temperature  range  of
o  to  +50  °C;   221  Models  operate  over  wider  ranges  and
can    be    furnished    for    operation    from   -55   to   +85°C.
221    and    223Models,     except    Ku-band    versions,     are

equipped with  20-30  volt,1.5 watt d-c heaters  to stabilize
passband   response;    222   Models   and   Ku-band   versions
have   no   heaters.

3.   Models   having  wider   or   narrower    bandwidths    can   be
furnished   on   special   order.       Narrow-bandwidth  filters
have  slightly  greater  insertion  loss.

4.   Measured  near  center  of  passband.

5.   For  Ku-band  models,  the  maximum value is  6  megahertz.

OUTLINE    DRAWINGS

POLARITY  LABELED

MOUNTING  HOLES
4-40  UNC-2B

MIN.  DEEP  (4)

I.220

30.99
SO   MAX 25.4  ±  013

P.,     L-,     &    S-BAND    MODELS

BF  OUTPUT  CONNECTOR
TYPE  SMA  JACK

C-,     X.     &    Ku.BAND     MODELS

Ku-BAND  DIMENSIONS

*   I.815

ifro SO  MAX

** I.530 ± .005

38.86  ±   0.13

***  .9oo  ± .olo

22.89  ± 0.25

28.7  ±  0.51
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varian
solid  state wast  division TECHNICAL   DATA

DEsonipTioN

Varian  300  Series  three-stage,  YIG-tuned  bandpass  filters    are
electrically-tunable , low-insertion-loss microwave filters for use
in  systems   requiring  stable  performance   under   widely-varying
ambient   environmental   conditions.     Off-resonance   isolation   is
greater  than  65 dB with  a  nominal skirt selectivity  of  18 dB  per
octave.     These  compact  solid-state  filters   combine  outstanding
tuning  accuracy  and  linearity  with  low  hysteresis,  making  them
ideal choices for preselector applications  from  500 megahertz  to
18 gigahertz.   Each  model  incorporates  a magnetic  circuit which
is  effectively  shielded from local magnetic fields.

RF   P[RFORMANOE[.a

®

Frequency Insertion 3-dB
Minimum Frequency

ModelOff Resonance Drift
Ra.nge Loss Bandwidtha Spurious (MHz) Number
(GHz) (dB) (MHz) (dB) Typ     Max

0 . 5-1. 0 6 25±5 60 5 10 311P
0.5-1.0 5 25±5 60 5 8 313P
1.0-2.0 4 25±5 60 4 8 311L
1.0-2.0 3 25±5 60 4 6 313L
2.0-4.0 3.5 25±5 50 4 8 311S
2.0-4.0 3 25±5 50 4 6 312S
4.0-8.0 3 35  ±  10 50 5 10 311C
4.0-8.0 2.5 35  ±  10 50 5 10 312C
8.0-12.4 3 40  ±  10 50 6 12 311X
8.0-12.4 2.5 40  ±  10 50 6 10 312X

12.4-18.0 3 45  ±  10 50 6 12 311Ku
12.4-18.0 2.5 45  ±  10 50 6 10 312Ku

Passband spurious                                      Limiting Level  ......       10  dBm
and Ripple  ........ <|.5  dB             Off Resonance lsolation>65  dB

Frequency selectivity       18  dB/oct    Passband vswR4.....  <2:1

TUNING   COIL   0HARACT[R|ST|oS ]0  a

Tuning Resistance
Inductance Linearity Hysteresis

Model
Sensitivity at 250c Number
(MHz/rnA) (® (mH) (±_MHz) (MHz)

13 10 40 2 2 311P
13 10 40 •2 2 3131)
13 10 40 2 4 311L
13 10 40 2 4 313L
13 10 40 3 4 311S
13 10 40 3 4 312S
13 10 40 5 6 311C
13 10 40 5 6 312C
17 10 75 8 12 311X
17 10 75 8 12 312X
22 10 100 10 18 311Ku
22 10 100 10 18 312Ku

Em]
Series

THREE-STAGE

YIG.TUNED    FILTERS

0.5-18.0    GHz

Formerly   n"A   300   Series

PARAMETER   DEFINITloNS

A.   InsertionLoss -Loss  in excess
of straight transmission.

8.   Pass Band  RioDle -Over coup-
ling variations  in peak response
of pass band.

C.   Pass    Band   Spurious    -   Mag-
netostatic     mode     pass     band
interference .

D.   Bandwidth -Half   power   (3 dB)
width   of   response   when  mea-
sured from peak.

E.    Orf  Resonance  Spurious  -Spu-
rious   modes   of  magnetostatic
modes  down  to  a  total  of  5 dB
affecting skirt response.

F.   Off Resonance Isolation-Atten-
uation   outside    band   of   filter
reaponse .

Printed in U . s . A .
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300   Series

NOTES:

1.  R-i  performance   and  tuning   coil  characteristic   values
are   based   on  performance   tests.    These   figures   may
change   without  notice   as   the   result   of  additional  data
or   product   refinement.      Consult   Varian   Solid   State
Division-West   before   using  this   information   for  final
equipment   design.

2.   312  aLnd  313  Models operate  over a temperature range of
o  to +5o°C;    311  Models  operaLte  over  wider  ranges  and
can be  furnished  for  operation  fl.om  -55  to  +85°C.    311

6.35 ±  0.5'

.265rfe
TUNING  COIL  TERMINALS
POLABITY  LABELED

MOUNTING  HOLES
4-40  UNC-2B

MIN. DEEP  (4)

I.220

30.99
SO  MAX

and   313  Models  are  equipped  with  20-30  volt,   1.5  watt
d-a heaters  to  stabilize  passband  response;   312 Models
have  no  heaters.

3.   Models   having  wider   or   narrower   bandwidths   can   be
furnished   on   special   order.    Narrow-bandwidth   filters
have slightly greater insertion loss .

4.   Measured near center of passband.

OUTLINE   DRAWINGS

25.4  ±  0.13

P-,    L-,   &      S.BAND    MODELS

TU N I NG Col L TERM I NALS
POLABITY  LABELED

MOUNTING  HOLES
6-30  UNC-2B
.250
935 MIN. DEEP(4)

F}F  OUTPUT  CONNECTOR
TYPE  SMA  JACK

HEATER  TEBMINALS

#MAX
.130 ±  .020**

Ku-BAND  DIMENSIONS
* I.8'5

SO  MAX
46,'0

** I.530 ± .005

38.86  ±   0.13
***.goo

ZZ5T6

28.7 ±  0.51

C-,    X-&    Ku-BAND    MODELS



BR-300
Series

THREE-STAGE     YIG-TUNED

BAND-REJECT    FILTERS

1.18    GHz

DESCRIPTloN

Varian    BR-300  Series  three-stage,    YIG-tuned
band-reject   filters    are    electrically   tunable,
low-insertion-loss   microwave   filters   for    use
in systems requiring stable performance    under
widely-varying   ambient   environmental    condi-
tions.  These compact solid-state filters  combine
outstanding   tuning  accuracy   and   linearity  with
low  hysteresis,   making  them  ideal  choices  for
wide~open   front-end   applications   where  signal
rejection   of   image   or  strong  spurious  signals
are   required.

RF    PERFORMANCE    AND

4

a

'
I    PERFUR MANGE    AND    T UNING    COIL    C HARACTERIST ICS  L'd

Frequency
Bandwidth

Frequency Tuning Coil
Linearity

Model
Range Drift Sensitivity Inductance Number
(GHz) (MHz) (MHz) (MHz/rnA) (mH) (±_MHz)

3-dB 30-dB Typ Max

1-2 20±5 5 3 6 13 40 2 BR-311L
1-2 20±5 5 3 6 13 40 2 BR-313L

2-4 20±5 5 4 8 13 40 3 BR-311S
2-4 20±5 5 3 6 13 40 3 BR-312S

4-8 25±5 5 5 8 13 40 5 BR-311C
4-8 25±5 5 4 6 13 40 5 BR-312C

8. 0-12. 4 30  ±  10 5 6 12 17 75 8 BR-311X
8. 0-12. 4 30  ±  10 5 6 12 17 75 8 BR-312X

12. 4-18. 0 30  ±  10 5 8 12 17 75 10 BR-311Ku
12. 4-18. 0 30  ±  10 5 8 12 17 75 10 BR-312Ku

Frequency  Selectivity  .............     18   dB/oct
Insertion  Loss,   typ  ...............   0. 5   dB
Insertion  Loss,  max  ..............   1. 0   dB
Passband  Spurious,  max  ..........  2. 5   dB

NOTES:

1.   R-f  performance   and   tuning-coil   characteristic   values
are   based   on   performance   tests.     These   figures   may
change   without   notice   as   the   result   of  additional  data
or    product    refinement.       Consult    Varian    Solid    State
West   Division   before   using   this   information   for   final
equipment   design.

3002    5/73

Band Rejection,  min    ..............           30  dB
Passband VSWR,  typ   ..............   1. 35:1
Coil  Resistance,   at 25°C  ...........            10   S2

2.   BR-312   and  BR-313  Models  operate  over a temperature
range  of  0  to  50°C;   BR-311  Models  operate  over wider

I::g::a::_C3:L¥ndfur:S_h3eLd3ffrod°e::raatf:ne:ru::pe-d55w]t£
20-30  volt,1.5  watt  d-c  heater.s   to  stabilize   passband
response;   BR-312  Models  have no heaters.

Printed  in  U.S.A.

varian/solid    state   west    division/611     hansen    way/palo     alto/California    94303



BR.300   Series

f}F  INPUT  CONNECTOB
TYPE   SMA   JACK

.250 ± .020
6.35  ±  0.51

.265rfe
TUNING  COIL  TERMINALS
POLAFUTY  LABELED

MOUNTING  HOLES
4-40  UNC-2B

MIN.  DEEP  (4 )

I.220

30.99
SO   MAX

OUTLINE    DRAWINGS

L-,     S-,     &    C-BAND    M0I)ELS

RF  OUTPUT  CONNECTofi
TYPE   SMA  JACK

25.4   ±  0.13

X-,     &     Ku-BAND    MODELS

LL

RF  OUTPUT  CONNECTOR
TYPE  SMA  JACK

28.7 ±  0.5'
Ku-BAND  DIMENSIONS

46.10
** I.530  ±  .005

38.86  ±   0.13
tt**.9oo

ZEi5T6

I.410

33T5l
sO  MAX*

Weight:    7  oz

Weight:   13  oz

28.7 ±  0.5'



solid  state

D[SCRIPTloN

Varian    300M    Series   three-stage,   YIG-tuned,   bandpass  filters
are   electrically-tunable,   low-insertion-loss   multioctave   filters
for  use  in  test  equipment,   laboratory  signal-sortingcomponents
and   as   a   preselector   i.n   multioctave   range   receivers.    These
compact solid-state devices provide  outstanding  tuning  accuracy,
1inearity,   temperature   drift   and   low   hysteresis,   making   them
ideal  choices  for  applications  between  1  to  18  gigahertz.    Each
model    incorporates    a   magnetic    circuit   which    is   completely
shielded from local magnetic fields .

RF    PERFORMANCE]'3

Frequency Insertion 3-dB    4 Limiting
FrequencyDrift6

Model
Range Loss3 Bandwidth Levels (MHz) Number7
(GHz) (dB) (MHz) (dBm) Typ Max

1. 0-12. 4 8 15-60 +10 8 15 312MS-1
1. 0-18. 0 8 15-60 +10 12 20 312M-1
2. 0-12. 4 5 20-50 -25(1.0-1.8 GHz)+10(1.8-12.4GHz) 8 15 312MS

2. 0-18. 0 5 20-70 -25(i.0-1.8 GHz)+10(1.8-18.0GHz) 12 20 312M

Passband Spurious
and  Ripple  ........  < 2 . 5  dB

Frequency selectivity        18  dB/oct

Off Resonance
Isolation .........  >65   dB

Off Resonance
Spurious : ........  >60   dB

TUNING    COIL    CHARACTER|ST|CSL'2

Tuning
Resistance Inductance Linearity

9 Model
Sensitivity Hysteresis Number
(MHz/rnA) (a) (mH) (±_MHz) (MHz)

17 10 80 8 14 312MS-1
22 10 100 10 16 312M-1
17 10 80 8 14 312MS
22 10 100 10 16 312M

3020     5/73

300M
Series

THREE.STAGE

MULTIOCTAVE

YIG-TUNED     FILTERS

1.18    GHz

Formerly   R"A    312MS    Series

PARAMETER    DEFINITloNS

A.    InsertionLoss  -Loss  in  excess
of straight transmission.

8.    Pass  Band  Ripple  -Over  coup-
ling va,riations  in pea.k response
of  pa.ss  band.

C.    I'ass    Band    S Mag-
netostatic     mode     pass      band
interference .

D.    Bandwidth  -Half power    (3  dB)
width   of   response   when  mea-
sured from  peak.

E.    Off  Resonance  Spurious  -Spu-
riolis   modes   of   magnetostatic
modes  down  to  a  total  of  5 dB
affecting  skirt response.

F.    Off Resonance Isolation -Atten-
iiation    outside    ba,nd    of   filter
response .

Printed  in  U.S.A.

varian/solid    state    west     division/611     hansen    way/palo     alto/california    94303



300M  Series NOTES:

1.   R-f performance  and tuning coil characteristic  values  are
based  on  performance  tests.     These figures  may change
without notice as  the  result  of  additional  data or product
refinement.    Consult the  Varian Solid State  West  Division
before using this  information  for  final  equipment design.

2.   The  models  listed operate  over  the  temperature  range  of
0   to   5o°C.     Models  operating   over  wider  temperature
ranges  are also  available.    Consult the  Varian Solid State
West  Division  for   specific   applications.

3.   Insertion  loss   is   typically   less   than  4  dB   from   1.8   to
12.4  GHz   but   may   be   slightly   greater  than  5  dB   from
1.0    to    1.8GHz.

4.   Models   having   wider    or   narrower   bandwidths   can   be
furnished   on   special   order.     Narrow-bandwidth   filters
have   slightly  greater   insertion  loss.

9.65

FiF  INPUT  CONNECTOR
TYPE   SMA  JACK

.320

TUNI NG  COIL TEBMINALS
POLARITY   LABELED

MOUNTING   HOLES
6-30  UNC-2B

#MIN.DEEP(4)

.380
iF63

BF  INPUT  CONNECTOB
TYPE  SMA  JACK

5.   The   frequency   of   the   onset  of  limiting  is  temperature
dependent.    Typical  values   are  for  25 °C.

6.   Frequency  drift with  temperature  at  frequency extremes
will  be  grea,ter  and  may  not  have  the  same  sign.

7.   Models   operating   up   to   12.4  GHz  can  be  supplied  with
either    Type   N   or    Sr\IA  connectors;   models  operating
to  18  GHz  are equipped only with SMA  connectors.

8.   210  mode   spacing  is   less  than  420  MHz  from the  center
of   the   main   passband.

9.   Hysteresis  is  measured at  midband  after  tuning  over the
entire   frequency   range.       Narrower   tuning   excursions
will    have   proportionally   less   hysteresis.

OUTLINE    DRAWINGS

f]F  OUTPUT  CONNECTOR
TYPE  SMA  JACK

.140
3T53 MAX

.'40

130  ±.o2o                      3T5€MAX

I.410

55ffl SO   MAX

312MS    &312MS.1

28.7  ±   0.51

RF  OUTPUT  CONNECTOR
TYPE  SMA  JACK

312M    &    312M-1

#MAX

38.86  ±   0.13



varian,
solid state west division TECHNICAL   DA"

D[SCRIPTloN

Varian 400 Series four-stage,   YIG-tuned  filters are electrically-
tunable,   low-insertion-loss,   microwave  bandpass  filters.    They
combine  outstanding overall tuning accuracy and linearity with low
hysteresis,   making  them  ideal  for  preselector  use   in   TACAN,
electronic-warfare,   and   surveillahce   receivers    opera,ting   be-
tween  500 megahertz  and  18 gigahertz.    Frequency selectivity  of
24 dB/octave,  70 dB off-resonance  isolation,  and low off-resonance
spurs provide maximum  image  and  LO  rejection.    Sturdy,   com-
pact construction permits operation in severe environments .  Each
filter is effectively shielded from local magnetic fields .

nF   p[RFORMANCE  1,2

Frequency Insertion 3-dB
Minimum Frequency

ModelOff Resonance Drift
Range Loss Bandwidth3 Spurious (MHz) Number
(GHz) (dB) (MHz) (dB) Typ Max

0 . 5-1 . 0 8 25±5 70 5 10 411P
0.5-1.0 6 25±5 70 5 8 413P
1.0-2.0 4.5 25±5 70 4 8 411L

1. 0-2 . 0 4.0 25±5 70 4 6 413L
2 . 0-4 . 0 4 25±5 60 4 8 411S

2.0-4.0 4 25±5 60 4 6 412S

4.0-8.0 4 35  ±  10 60 5 10 411C

4.0-8.0 4 35  ±  10 60 5 10 412C

8.0-12.4 4 40  ±  10 60 6 12 411X

8.0-12.4 4 40  ±  10 60 6 10 412X
12.4-18.0 4.5 45  ±  10 60 6 12 411Ku
12.4-18.0 4.0 45  ±  10 60 6 10 412Ku

Passband spurious                                        Limiting Level .......    >10  dBm
and Ripple41  .......  <1.5  dB              Off Resonance  Isolation  >70  dB

Frequency selectivity       24  dB/oct     Passband vswRE ..... <-2:I

TUNING    COIL   CHARACTER|ST|CSL.2

Tuning Resistance
Inductance Linearity Hysteresis

Model
Sensitivity at 25  0c Number
(MHz/rnA) (® (mH) (±_MHz) (MHz)

13 10 40 2 2 411P
13 10 40 2 2 4131)

13 10 40 2 4 411L

13 10 40 2 4 413L
13 10 40 3 4 411S

13 10 40 3 4 412S

13 10 40 5 6 411C
13 10 40 5 6 412C

17 10 75 8 12 411X
17 10 75 8 12 412X
22 10 100 10 18 411Ku
22 10 100 10 18 412Ku

400
Series

FOUR.STAGE

yi6.TUNED    FiLTEns

0.5-18.0    GHz

Formerly   RYHA   400   Series

pARAM[TEn   DEFiNITioNs

A.   InsertionLoss  -Loss  in excess
of straicht transmission.

8.   Pass  Band  RiDDle -Over coup-
ling variations  in peck response
of pass band.

C.    Pass    Band   Spurious    -   Mag-
netostatic     mode     pass     band
interference .

D.    Bandwidth  -Half   power   (3 dB)
width   of   response   when  mea-
sured from peak.

E.    Off  Resonance  Spurious  -Spu-
rious   modes   of   magnetosta,tic
modes  down  to  a  total  of  5 dB
affecting skirt response.

F.   Off Resonance Isolation-Atten-
uation   outside    band   of  filter
response .

Printed in U.S.A.

varian/solid    state   west   division/611    hansen    way/palo    alto/california    94303



400  Series

NOTES:

1.  R-f performance and tuning coil characteristic values are
based  on  performance  tests.    'I'hese  figures may change
without  notice  as  the  result of additional data or product
refinement.    Consult   Varian  Solid   StaLte  West   Division
before  using this  information for final equipment  design.

2.  412  and  413  Models operate  over a temperature range of
o to+5o°C;    411 Models  operate  over  wider  ranges  and
can be  furnished  for  operation  from -55  to  +85°C.    411
and  413  Models  al.e  equipped  with  20-30  volt,   1.5  watt

d-c heaters  to  stabilize  passband  response;   412 Models
and the  411Ku  have  no  heaters.

3.   Models  having  wider or narrower bandwidths can be fur-
nished  on  special order.    Narrow-bandwidth filters have
slightly greater insertion loss .

4.   Models  411P  and  413P  passband  spurious  and  ripple  is
less than 2 dB.

5.   Measured near center of passband.

OUTLINE   DRAWINGS

POLARITY  LABELED

MOUNTING  HOLES
4-40  UNC-2B
.250
6.35

MIN.  DEEP  (4)

#soMAX 25.4  ±  0.13

P-,    L-,      &    S.BAIID    MODELS

RF  OUTPUT  CONNECTOR
TYPE  SMA  JACK

*  I .8 I 5

46.'0
SO  MAX

** I.530 ± .oo5

38.86 ±  0.'3 C-,     X-    &    HII-BAND    MODELS

Weight:   7  oz

Weight:   13  oz

.425

28.7 ±  0.51



solid  state TECHNICAL   DATA

DESCRIPTloN

Varian    400M    Series     four-stage,   YIG-tuned,   bandpass  filters
are   electrically-tunable,   low-insertion-loss   multioctave   filters
for  use  in  test  equipment,   laboratory  signal-sortingcomponents
and   as   a   preselector   in   multioctave   range   receivers.    These
compact solid-state devices provide  outstanding  tuning  accuracy,
linearity,   temperature   drift   and   low   hysteresis,   making   them
ideal  choices  for  applications  between  1  to  18  gigahertz.    Each
model    incorporates    a   magnetic    circuit   which    is   completely
shielded from  local magnetic  fields .

RF   PERFORMANC[]95

a
Frequency Insertion 3-dB    4 Limiting

FrequencyDrift6
Model

Range Loss3 Bandwidth Levels (MHz) Number7
(GHz) (dB) (MHz) (dBm) Typ Max

1. 0-12. 4 8 15-60 +10 8 15 412MS-1
1. 0-18. 0 8 15-70 +10 12 20 412M-1

2 . 0-12 . 4 6 20-50 -25(1.0-1.8 GHz)+10(1.8-12.4GHz) 8 15 412MS

2. 0-18. 0 6 20-70 -25(1.0-1.8 GHz)+10(1.8-18.0GHz) 12 20 412M

Passband Spurious
and  Ripple   ........  < 2 . 5  dB

Frequency selectivity       24  dB/oct

Off Resona,nee
Isolation  .........  >65   dB

Off Resonance
Spurious  .8 ........  >60   dB

TUNING    COIL    CHARACTER|ST|CS]'2

Tuning
Resistance Inductance Linearity

9
Model

Sensitivity Hysteresis Number

(MHz/rnA) („) (mH) (±_MHz) (MHz)

17 10 80 8 14 412us-1
22 10 100 10 16 412M-1
17 10 80 8 14 412MS

22 10 100 10 16 412M

3019      5/73

400M
Series

FOUR-STAGE

MULTIOCTAVE

YIG-TUNED    FILTERS

1.18    GHz

Formerly   R"A   412MS    Series

PARAMETER   DEFINITloNS

A.    InsertionLoss  -Loss  in excess
of straight transmission.

8.    Pass  Band  Ri le  -  Over  coup-
ling variations  in peak response
of pass  band.

C.    Pass    Band    S -   Mag-
netostatic     mode     pass     band
inte rfe rence .

D.    Bandwidth  -Half   power   (3  dB)
width   of   response   when  mea-
sured from  peak.

E.    Off  Resonance  Spurious  -Spu-
rious   modes   of   magnetostatic
modes  down  to  a  total  of  5 dB
affecting  skirt response.

F.    Off Resonance  Isolation-Atten-
uation    outside    band    of   filter
response .

Printed  in  U.S.A.
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400M   Series NOTES:

1.   R-f performance and tuning  coil characteristic. values  are
based  on  performance  tests.     These figures  may change
without notice  as  the  result  of  additional  data or  product
refinement.    Consult the  Varian Solid State West  Division
before using this  information  for  final  equipment design.

2.   The  models listed operate over  the  temperature  range of
o   to   5oCC.     Models  operating   over  wider  temperature
ranges  are  also  available.    Consult the Varian Solid State
West  Division  for  specific   applications.

3.   Insertion  loss   is   typically   less   than  4  dB   from   1.8   to
12.4  GHz   but   may   be   slightly  greater  than  5  dB   from
1.0    to    1.8GHz.

4.   Models   having   wider    or   narrower   bandwidths   can   be
furnished   on   special   order.    Narrow-bandwidth   filters
have  slightly  greater  insertion  loss.

9.65

RF  INPUT  CONNECTOR
TYPE  SMA  JACK

.320

5.   The   frequency   of   the   onset  of  limiting  is  temperature
dependent.    Typical  values   are  for  25°C.

6.   Frequency  drift with  temperature  at  frequency extremes
will  be  greater  and  may  not  have  the same  sign.

7.   Models   operating   up   to   12.4  GHz  can  be  supplied  with
either    Type   N   or    SMA  connectors;   models  operating
to  18  GHz  are  equipped only with SMA connectors.

8.   210  mode  spacing  is   less  than  420  MHz  from the  center
of   the   main   passband.

9.   Hysteresis  is  measured at  midband  after  tuning  over the
entire   frequency   range.       Narrower   tuning   excursions
will    have   proportionally   less   hysteresis.

OUTLINE   I)RAWINGS

RF  OUTPUT  CONNECTOR
TYPE  SMA  JACK

412MS    &    412MS-1

9.65

BF  INPUT  CONNECTOB
TYPE  SMA  JACK

28.7 ±  0.51

RF  OUTPUT  CONNECTOR
TYPE  SMA  JACK

412M    &    412M.1

#MAX

Weight:    20oz

38.86  ±   0.13



TECHNICAL   DATA

VCC-600
Series

MICROWAVE

CHIP    CAPACITORS

a

®

FEATURES

•   Wide range of capacitances

•   Low-loss performance

•   Excellent stability over wide temperature
ranges

•   Ifigh blocking voltages

•   Ultra-pure dielectric

•   Pure gold contacts for bonding ease

DESCRIPTloN

VCC  series chip capacitors are extremely small
capacitors   for  use   in  large   quantities  in  mi-
crowave   integrated   circuits   (MICs)   as  bypass
capacitors,   etc.     The   series   provides   a   very
wide   range   of    capacitances    and   outstanding
low-loss performance at  frequencies  up through
high  Ku   band.    The   ultra-pure   dielectric  em-
ployed    pl.oduces    excellent   performance    sta-
bility  over   wide   temperature   ranges    as   well
as   high   blocking  voltages.     Their   small   size
minimizes   circuit   discontinuities.

Each  contact  surface   has  a  layer  of  pure  gold
for  bonding  purposes.     Chip metallization with-
stands   temperatures   as  high  as   400°C,   which
is  more  than  adequate   for  normal  bonding  and
lead attachment means.   Although  the  preferred
method of die bonding is soldering with preforms
such as  AuGe,  Ausn,  or Ausi,  conductive-epoxy
or  thermo-compression  bonding techniques may
be  employed.     For  best  results, bonding  should
be   performed  in  an  inert  atmosphere  and  the
entire  circuit  sealed.    The  seal  can  vary  from
a very simple dust seal  to  a  full  hermetic seal.

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a  result Of
additional data or product refinement.  Consult the Varian
Beverly Division  before  using  this  information  for  final
equipment   design.

2.   The   standard  capacitance  tolerance  is  ±209;o.     However`
individual   capacitors   can   be   machined   to   within   ±3%.

3553      6/76

OUTLINE    DRAWING

GOLD  CONTACT
SUFiFACES

D lMENSIONS
TYPENUMBER

A 8
lN MM lN MM

.020 or 030 .508 or .762 005 27 VCC-coo

.020 oi.030 .508 or .762 .005 27 VCC-Col

.020 or.030 .508or .762 .005 27 VCC-602

.020 or .030 .508 or .762 .005 27 VCC-COS
.OsO .762 .005 27 VCC- 60
.040 I.02 005 27 VCC-605
.050 I.27 .005 27 VCC-cO6
.060 I.52 .005 27 VCC-607
.070 I.78 .OCS 27 VCC-608

GENERAL    CHARACTERISTICS  I

capacitance2
Blocking Type
Voltage Number

toF) (Vdc)

5  -24.9 70 VCC-600
25  -  49. 9 70 VCC-601
50  -  74. 9 70 VCC-602

75  -  99. 9 50 VCC-603
100  -  125. 0 50 VCC-604
125  -  249. 9 50 VCC-605

250  -499. 9 50 VCC-606
500  -  749. 9 50 VCC-607
750  -  1000 50 VCC-608

Printed  in U.S.A.

varian/beverlydivision/salem    road/beverly/massachusetts    01915





a  PRELIMINARY

TEcrlNicAL   DATA

FEATURES

•   Small size and light weight
•   Low power consumption
•   Linear broadband tuning
•   Wide  SFDR
•   Excellent tracking versus  temperature
•   Octave scan rates  to 400 hertz
•   Ideal for remote locations
•   Excellent reliability and long life

®

®

DESCRIPTION

Varian VZ-3002 Series microwave tuners are all
solid-state ,  electronically-tuned,   subminiature,
receiver   front-ends   for   use   in   surveillance
systems.   Each tuner includes a preselector YIG
filter,  a   YIG-tuned   transistor   local   oscillator
which  tracks  the  filter center frequency,  a bal-
anced  mixer,   and  a  low-noise  IF  preamplifier
combined  in  a  small,   lightweight  package.  The

VZ-3002
Series

MICROWAVE    TUNERS

0.5.40.0    GHz

integrated  RF-IF   design   significantly   reduces
overall   cost,   size,   and   weight   of   the    tuner
portion   of   swept   superheterodyne   receivers.
By  locating  the preselector and oscillator reso-
nators in the same magnetic field,  tra.eking over
wide temperature ranges and maximum scanning
rate are greatly improved.

GENERAL   CHARAOT[RISTICS[

Model Number lvzp-3oo2 VZL-3002 VZS-3002 VZC-3002 VZX-3002 VZU-3002 VZK-3002 VZA-3002 Units

Frequency Range 0. 5-1. 0 1. 0-2. 0 2. 0-4. 0 4. 0-8. 0 8. 0-12. 0 12. 0-18. 0 18. 0-26. 5 26. 5-40. 0 GHz

Noise Figure 15 15 15 16 17 18 23 28 dB

Bandwidth 20 25 30 30 30 30 >35 >40 MHz

RF-IF  Gain 20 20 20 20 20 20 >20 >20 dB

IF Frequency* 160 160 160 160 160 160 160 160 MHz

Image Rejection 70 70 70 70 70 70 >50 >50 dB

LO Radiation -80 -80 -80 -80 -80 -80 <-60 <-60 dBm

Input Power 12 12 12 25 40 60 100 100 W

Dimensions , mom.Weight 4x4x810 4x4x810 4x4x  810 4 x  4 x  1013 4 x 4 x  1013 4 x 4 x  1013 4.1 x  4. 1x11.6<15 4. 1 x  4. 1x11.6<15 inlb

*  Other IF  Frequencies can be provided on request.                                                                   RF Connectors are  SMA.

3608     10/76 Printed in  U.S.A.
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VZ.3002

NOTE,:

1®   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a, result  Of

additional  data  or  prodrct  refinement.     Consult   Varian
before using this information for  final  equipment  design

BLocx    DiAGRAM   oF   vz-3oo2   sERiEs   MicnowAv[   TUNER

®



ULTRA    LOW    N0lsE

MIcllowAVE    "ANSISTOR

AMPLiFi[ns

rilm

nADm  sysTEMs
0.4-3.6    GHz

DESCRIPTloN

The   Varian   line   of  ultra-low-noise  transistor
amplifiers   for  RADAR  systems   covers  all  the
standard radar  bands from 0. 4  to 3. 6 gigahertz.
These amplifiers al.e ideal  for use in shipboard,
airborne,   and  ground-based  radars,   where  the
combination  of  ultra-low  noise figure and  high-
power output  provides maximum dynamic range.

The    all-discrete,    microstripline,    solid-state
circuit   design    assures    reliable   performance
and   extremely   long   life   when   operated   under
the    stringent   environmental    requirements    of
MIL-E-5400  and  MIL-E-16400.

a

The table below lists many  of  the standard units
in the radar  amplifier product line.

GENERAL   CHARACTERISTICS  i.  a.  3. 4, 5

Frequency
Max,

Min,
TypicalInterceptPoint

Min,
Max,

Max,
Primary

Model
Power  Output for Small Input and

Noise at  1 dB  Gain Intermod. Signal Gain Output Input
Range Figures Comp.  Point Products Gain Variation VSWR Requirements7 Number
(GHz) (dB) (+ dBm) (+  dBm) (dB) (±  dB) (+  Vdc)

0. 40-0. 45 2.0 7 20 25 0.5 2:1 15 VSP-7431N
0. 40-0. 45 2.5 10 23 25 0.5 2:1 15 VSP-7431R
1.1-1. 3 2.7 10 22 25 0.'5 2:1 15 VSL-7441R
1.1-1. 4 2.25 5 17 25 0.5 2:1 15 VSL-7441M

1.1-1. 4 2.5 5 17 25 0.5 2:1 15 VSL-7441E
1. 2-1. 4 3.0 10 22 25 0.5 2:1 15 VSL-7441T

1. 25-1. 35 2.25 5 17 25 0.5 2:1 15 VSL-7441V

1. 25-1. 35 2.5 5 17 25 .0.5 2:1 15 VSL-7441Y
2. 7-2. 9 3.5 10 21 25 0.5 2:1 15 VSS-7451P
2. 7-3.1 3.5 5 16 25 1.0 2:1 15 VSS-7451N

2. 7-3.1 4.0 7 18 25 1.0 2:1 15 VSS-7451R
2. 7-3. 6 4.5 10 21 25 1.0 2:1 15 VSS-7451V

2. 7-3. 6 5.0 7 18 25 1.0 2:1 15 VSS-7451W

2. 9-3.1 3.5 5 16 25 1.0 2:1 15 VSS-7451Y

2. 9-3.1 4.0 10 21 25 0.5 2:1 15 VSS -7451Q

3.1-3. 5 4.0 5 16 25 1.0 2:1 15 VSS-7451G

3.1-3. 5 4.5 7 18 25 1.0 2:1 15 VSS-7451T

PHYSICAL

Dimensions    .............   See  Outline Drawing
Weight,  approximate ....................  3  oz
Colmectors8 ..............   See  Outline  Drawing

3167    3/74

EiwmoilMENTAL

Vibration,  up  to  500  Hz .................  10   G
Shock,   11  ms   .........................  15   G
Temperature   ..................- 54  to  +85  °C
Altitude   .........................     70,000  ft

Printed in U.S.A.
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RADAR   TRANSISTOR   AMPLIFIERS

NOTES:

1.    Characteristics  are  based  on  performance  tests.    These
values  may  change without notice as  a result  of additional
data   or   product   refinement.    Consult   the   Varian  Solid
State   West   Division   before   using   this   information  for
final  equipment design.

2.   All performance characteristics  can be modified  to meet
special  customer  requirements.    In  addition,   units  with
higher  or lower  gain,  a,nd  higher  power output are  avail-
able  upon  request.

3.    As an option,  amplifiers are available with integral   lim-
iters for  protection against excessive rf input levels.

4.   Automatic  gain  control,  AGC,  is  available upon request.

MOUNTING  HOLES  (4)

5.   These amplifiers are designed  to meet the environmental
requirements  of  MIL-E-5400 and  MIL-E-16400.    Special
units   to   meet   other   environmental  specification  limits
are also  available.

6.   Maximum  noise figure at +25°C.

7.   Units   not    indicating    integl`al   power   supplies    (no   ''P"
suffix)   can  be  supplied  with  power  supplies  if requested.
In addition,  versions  operating  from  other  line  voltages
can also be  furnished upon request.

8.    Units   may  be   provided   with   Type  N rf  connectors  upon
request.

OUTLINE    DRAWING

)  NO.4SCREWS                                          3800±  010                                          .150±.020                .150±

' |`                       965±025 r-38,±05,

3.81 ±'

I.020ri1MAX ol11I©

I    .7oo±
I 7.78 ±

•1rF"uAN{Np€uKIT\t,RA"i\_
3.500 ± .020

88.9  ± 0-51

.600 ± .020
15.2 ±  0.51idlilL#MAXJ .220 ± .020

5.59 ±  0.51

DC  POWER
BFI   FILTER

Gfi0UND
T E f` M I N A L

U



DESCRIPTloN

Varian's     line      of    miniature     thin-film     MIC
transistor     amplifiers    covers    the    frequency,.
range   of   2.0   to  5.4  gigahertz   and   represents
the  ultimate  in  the   combination   of   small   size
and   volume   with   optimum   performance.      Be-
cause    of    their    extremely    small    size,     they
are   ideally   suited   to   satisfy   the  performance
requirements   typically  demanded  in  high  pack-
aging    density    applications.     These    miniature
thin-film   amplifiers    are   designed    to   operate
under  the  stringent  environmental  requirements
of  MIL-E-5400,   Class  3,    in  ambient  tempera-
tures  as  high as  +125   degrees Celsius.  The  table
below   lists   many   of   the  standard  units  in  the
thin-film MIC   transistor  amplifier  product  line.

a

TECHNICAL   DATA

MINIATllRE

THIN.FILM

LOW    NOISE     AMPLIFIEFIS

Im
MICROWAVE   SYSTEMS

2.0-5.4    GHz

ji::=g

GENERAL   €HARACTER|ST|cs   I.3)3.4.5

Frequency
Max,

Min.
TypicalInterceptPoint

Min,
Max.

Max,
Typical

Typical Outline Model

Power  Output Intermod. Small Input  and
Noise 6 at  1  dB  Gain for Signal Gain Output Current

Range Figure Comp.   Point Products Gain Variation VSWR at  +15  Vdc Weight Drawing Number
(GHz) (dB) (dBm) (dBm) (dB) (±dB) (mAdc) (Oz)

2. 0  -4. 0 6.5 7 19 25 i.0 1.  5:1 120 1.5 1 VSS-7450L
2.0  -4.0 6.5 7 19 40 i.5 i.  5:1 180 2.0 2 VSS-7450M
2. 0  -4. 0 6.5 7 19 50 2.0 1.  5:1 240 2.5 3 VSS-7450P

2.6  -5.2 8.5 5 17 20 1.0 1.  5:1 120 1.5 4 VSG-7420B
2.6  -5.2 8.5 5 17 30 1.5 1.  5:1 180 2.0 5 VSG-7420C
2.6  -5.2 8.5 5 17 40 1.5 1.  5:1 240 2.5 6 VSG-7420F

2.6  -5.4 8.5 5 17 20 1.5 1.  5:1 160 i.5 0 VSG-7420G
2.6  -5.4 8.5 5 17 30 2.0 1.  5:1 240 2.0 6 VSG-7420 J

3. 7  -4.2 7.0 7 19 24 0.25 1.  3:1 120 1.5 4 VSG-7420L
3.  7  -4.2 7.0 7 19 36 0.30 1.  3:1 180 2.0 5 VSG-7420N
3.  7  -4.2 7.0 7 19 42 0.40 1. 3:I 240 2.5 6 VSG-7420P

4.4  -5. 0 8.5 8 20 20 0.50 1.  3:1 120 2.0 4 VSC-7460B
4. 4  -  5. 0 8.5 8 20 30 I.0 1.  3:1 180 2.5 a VSC-7460F

MECHANICAL

Dimensions  .............   See  Outline  Drawings
Connectors   .............   See  Outline  Drawings

3301    10/74

ENVIRONMENTAL

Vibrations,   up  to  500  Hz   .....
Shock,   11  ms
Temperature
Altitude

10G
15G

a-54to+95     C

70,000  ft

Printed  in  U.S.A.
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THIN-FILM    LOW    N0lsE    AMPLIFIERS

NOTES:

1.    Characteristics   are   based  on  performance   tests.   These
values  may  change  without  notice  as  a  result  of additional
dar,a   or   product   refinement.      Consult   the   Varian   Solid
State   West   Division   befoi.e   using   this    information   for
final   equipment  design.

2.   All  performance  characteristics  can  be  modified   to  meet
special   customer   requirements.     In  addition,  units  with
higher  or  lower  g`ain,   and   higher  power  output are  avail-
able   upon   request.

RF   INPUT

SMA  JACK

3.   As  an  option,  amplifiers  are available with integral  limi-
ters  for protection against excessive rf input levels.

4.   Automatic  gain  control,   AGC,    is  available  upon  request.

5.   These  amplifiers  are  designed  to  meet  the  environmental
requirements  of  MIL-E-5400 and  MIL-E-16400.    Special
units   `to   meet   other   environmental   specification  limits
are  also  available.

6.   Maximum  noise  figure  at 25°C.

OUTLINE    DRAWINGS

NO.1

RF   INPUT
SMA   JACK

.240  ± .010
6.10 ± 0.25

fiF  OUTPUT
SMA  uAcr(

.240 ± .010
6.I   ±0.25

Ii
GROUND

RFI   FILTER

DC  POWER
BFI   FILTER

PF   OUTPUT
SMA  JACK



THIN-FILM   LOW   N0lsE   AMPLIFIERS

GFiouND

RFI  FILTEB

a

®

®

OUTLINE   DRAWINGS

NO.3

No.4

GBOUND

ftFI   FILTEB



THIN-FILM   LOW   N0lsE   AMPLIFIERS

NO.6

RF  OUTPUT
SMA  JACK

.240±.0'0
6.10±0.25

u
DC  POWER
BFI  FILTEft

GROUND

BFI  FILTEPl



varian
solid  state  west  division

DESCRIPTloN

The  Varian  line  of  low-noise  transistor ampli-
fiers for  Communication Systems  covers  all  the
standard   communications   bands   from   0.47   to
4.2  GHz.    These amplifiers are intended for use
in shipboard,   airborne,   and ground-based com-
munications equipment where  the combination  of
low noise figure  and  high power  output  provides
maximum dynamic range.    These  wide  dynamic
range  amplifiers  have  been  optimized for com-
munication   applications    with   special   attention
given   to  minimizing   delay  distortion,    AM/PM
conversion,     gain  slope,     and    intermodulation
dis tor tion.

The    all-discrete,    microstripline,     solid-state
circuit   design   assures    reliable   performance

TECHNICAL   DATA

UL"A   LOW    II0lsE    AND

LOW    N0ls[   MICROWAVE

"ANsisTon   AMPLIFi[Rs

lm
COMMUNICATloN   SYSTEMS

0.47-4.20   GHz

and   extremely   long   life   when   operated   under
the    stringent   environmental    requirements    of
MIL-E-5400   and   MIL-E-16400.

The  table  below lists  many  Of  the standard units
in the communications  amplifier product line.

GENERAL   CHARACTERISTICS  1.a.3t4,5

Frequency
Max.

Min.
TypicalInterceptPoint

Min,
Max,

Max,
Primary

Drawing Model
Power  Output for Small Input  and

Noise at  ldB  Gain Intermod. Signal Gain Output Input
Range Figures Comp. Point Products Gain Variation VSWR Requirements7 Number Number
(GHz) (dB) (+  dBm) (+  dBm) (dB) (±  dB) (+  Vdc)

0. 47-0. 89 2.25 7 20 25 0.75 2:1 15 I VSP-7431 J
0. 47-0. 89 2.5 10 23 25 0.75 2:I 15 1 VSP-7431D

0. 755-0. 985 2.25 7 20 25 0.5 2:1 15 I VSP-7431L
0. 755-0. 985 2.5 10 23 25 0.5 2:1 15 1 VSP-7431F

0. 960-1. 215 2.25 7 20 25 0.5 2:1 15 1 SP-7431M
0. 960-1. 215 3.0 10 23 25 0.5 2:1 15 1 SP-7431G
1. 435-1. 535 2.5 7 19 25 0.25 2:1 15 1 VSL-7441Q
1. 435-1. 535 3.5 10 22 25 0.25 2:I 15 1 SL-7441D

1. 54-1. 66 2.5 7 19 25 0.25 2:1 15 1 SL-7441Z
1. 54-1. 66 3.5 10 22 25 0.25 2:1 15 1 VSL-7441F

1.  7-2.1 3.5 10 22 25 0.5 2:1 15 1 VSL-7441G

1. 7-2. 4 3.5 5 16 25 0.5 2:i 15 i VSL-7441N
1. 7-2 . 4 4.0 10 22 25 0.5 2:1 15 1 VSL-7441J
2. 2-2. 3 4.0 10 22 25 0.25 2:1 15 i VSS-7451D

3. 7-4. 2 4.5 7 18 25 0.5 2:1 15 1 VSG-7421G
3. 7-4. 2 4.5 7 18 40 0.5 2:1 15 3 VSG-7421F
3.  7-4. 2 5.0 7 18 25 0.5 2:1 15 1 VSG-742lB
3. 7-4. 2 5.0 7 18 25 0.5 2:1 103-127  Vac,   50-420  Hz 2 VSG-7421BP

3.  7-4. 2 5.0 7 18 40 0.5 2:1 15 3 VSG-742lR
3. 7-4. 2 5.0 7 18 40 0.5 2:1 103-127  Vac,   50-420  Hz 4 VSG-7421RP
3. 7-4. 2 6.0 7 18 25 0.5 2:1 103-127  Vac,   50-420  Hz 2 VSG-7421AP
3.  7-4. 2 8.0 7 18 40 0.5 2:i 103-127  Vac,   50-420  Hz 4 VSG-7421HP

330410/74         Supersedes  3166                                                                                                                                                                                         Printed in u.S.A.

varian/solid    state   west    division/611     hansen     way/palo     alto/california     94303



COMMUNloATloN   "ANSISTOR   AMPLIFIERS

GENERAL   CHmACTER|sTics  1 .a.5
PHYSICAL

Dimensions  .............. See  Outline  Drawings
Weight,  approximate

Outline  1
Outline 2
Outline  3

3oz
lloz
6Oz

Outline  4   ...........................   19   oz
Connectors8 ..............  See  Outline  Drawings

NOTES:

1.    Characteristics  are   based  on  performa.nee  tests.    These
values  may  change without notice as a result  of additional
data   or   product   refinement.    Consult   the   Varian  Solid
State   West   Division   before   using   this   information  for
final  equipment design.

2.   All performance characteristics  can be modified  to meet
special  customer  requirements.    In  addition,   units  with
higher  or lower gain,  and  higher  power  output are  avail-
able  upon  request.

3.    As  a.n  option,  amplifiers  are available with integral   1im-
iters for  protection against excessive  rf input levels.

4.   Automatic  gain  control,  AGC,  is  available  upon request.

MOUNTING  HOLES  (4)

ENVIRONM[lITAL

Vibration,   up  to  500  Hz   ................  10   G
Shock,   11  ms   .........................  15   G
Temperature    ..................- 54  to +85  °C
Altitude   ..........................  70, 000  ft

5.   These amplifiers  are designed  to meet  the environmental
requirements  of  MIL-E-5400 and  MIL-E-16400.    Special
units   to   meet   other   environmental  specification  limits
are also  available.

6.   Maximum  noise  figure  at  +25C'C.

7.   Units   not    indicating    integral   power   supplies    (no   "pr
suffix)  can  be  supplied  with  power  supplies   if requested.
In addition,  versions  operating  from  other  line  voltages
can also  be  furnished upon request.

8.    Units   may  be   provided   with   Type  N rf  connectors  upon
request.

OUTLINE    DRAWING

No.1

I  NO.4SCREWS                                           3.800±.010                                           .150±.020                .150±

' I_                         965±025 T38,±05,
-I

I.02025.9                            IMAX
o111®

Ill                t i#
t,RA"E|_

3. 500 ± .020

I     rF"OANfNp€uKIT            ,

88.9  ± 0.51

.COO ± .020
I 5. 2 ± 0.51

DC  POWEB
RFI   FILTER

idlllL#MAXJ .220 ± .020
5.59 ±  0.51

G Fi 0 u N D
TERMINAL

u



COMMUNICATloN   "ANSISTOR   AMPLIFIERS

OUTLINE    DRAWINGS

NO.2

®

a

®

ifiiiE-....--.E

36.83 ± 0.25



COMMUNICATloN    TRANSISTOR   AMPLIFIERS

OUTLINE   DRAWING

No.4

MOUNTING  FLANGE

®



varian
sO.lid  slat TECHNICAL   DATA

FEATURES

•   Over 200 milliwatts output,  3. 7-4.2  GHz

•   Small size  -1. 0 x 2. 5 x 4.25 inches

DESCRIPTloN

The  VSG-7425F  is  a  medium-power  transistor
amplifier   designed   specifically  for   use   as   a
receiver  post  amplifier in Commercial Satellite
Ground Stations,  and as a transmitting amplifier
in commercial line-of-sight systems.

Its  very  high  power  output,  typically more than
250  milliwatts,   amply   satisfies    the   stringent
3rd®rder intermodulation products  and  AM/PM
conversion specifications required in most com-
munication systems.a

a

VSG-7425F
MEDIUM    POWER    MICROWAVE

COMMllNICATI0NS

SOLID    STATE    AMPLIFIER

3.7.4.2    GHz

GENERAL    CHARACTER|ST,CSL,a

Frequency Range ...............  3. 7-4.2   GHz
Power Output,  at saturation

Minimum    ......................    +23  dBm
Tlypical   ........................     +24  dBm

Noise Figure
Maximum   ......................  10.0  dB
Typical   ........................     8.5  dB

Small Signal Gain
Minimum    ......................       35  dB
Typical   ........................       37  dB

PRIMARY    ELEC"ICAL     REOUIREMENTS3

Voltage   .........................- 24  Vdc
Current,  typical   .................    450  mAdc

[HVIRONMENTAL4

Vibration,  up to  500  Hz  ...............     10
Shock,  11  ms  ........................     15
Temperature   ..................- 54 to +71
Altitude  ' . ' . ' .................... ' '70, 000

3073     8/73

Gain Variation
Maximum   ......................  ±1.5  dB
Typical   ........................      ±i  dB

mput and Output VSWR
Maximum   .....................   2 . 0 : 1
Typical   .......................   2. 0 :1

htercept Point for 3rd Order
Intermodulation Products

Typical   ......................    +30  dBm

MECHANICAL

Dimensions    .............  See Outline Drawing
Weight  ...............................   |o  oz
Cormectors

R-F Input and Qitput,  50-a .......   SMA Jack
Primary Power  ..............  RFI Pin Type

Printed  in  U.S.A.

varian/solid    state   west     division/611     hansen    way/pale    alto/california    94303



VSG.7425F

CHARACTERISTIC    CURVESL.2

Typical    performance   values

Output   vARiATioN   wl"   mEOu[iloy

3.7                  3.8                  3.9                 4.a                   4.I                  4.2
Ff}EOUENCY  (CHz)

NoisE    FIGURE    vmiATioN    wiTH    FR[ouENcv

3.8                3.9                4.0
FREQUENCY  (6Hz)

4.I                   4.2

SMALL    SIGNAL    GAIN     VARIATloN    WITtl     FREQUENCY

3.8                  3.9                 4.0                  4.I                  4.2
FREQUENCY  (GHz)

NOTES:

1.   Characteristics   and   curves   are   based  on  performance
tests.     These   values   may   change  without  notice   as  a
result  of  additiorial  data or product refinement.   Consult
the Varian   Solid   State   West  Division  befol.e  using  this
information for final equipment design.

2.  All performance characteristics  can  be  adjusted to meet
special  customer  requirements.    Special  units  with  ad-
ditional communications specifications  are also available
upon  request.   h   addition,  units   with  higher   or  lower
gain are also available.

3.   Power supplies for operation from line voltages  or  other
d-c sources can be furnished upon request.

4.   This  amplifier  is  designed  to  satisfy  the  environmental
requirements  of  Commercial  Satellite Ground Terminals
and  line-of-sight  stations.     Special \units  to  meet  other
environmental specification limits are also available.

OuTLiNE   mAwiNG

®



varian
solid  state  west division

FEATURES

•   Ultra low-noise figure -< 2. 5 dB

•   Wide dynamic range  -  > +10 dBm  Po

•   Small size  -   1.0 x 1.0 x 3. 5 inches

•   Meets requirements of
MIL-E-5400 and MIL-E-16400

TECHNICAL   DATA

VSP.7431A
llLTRA    LOW    N0lsE

WIDEBAND         MICROWAVE

SOLID    STATE    AMPLIFIER

0.5-1.0    GHz

DESCRIPTloN

A

A

The   VSP-7431A   is   a   P-band   member   of   our
family  of miniature  ultra low-noise,  solid-state
amplifiers.   It  is  primarily  intended  for use as
a  preamplifier   in  wideband   electronic-warfare
applications    requiring    low-noise    figure    and
high-power  output  for  maximum  sensitivity and
dynamic   range.

The  all  discrete  microstripline  solid-state  de-
sign assures reliable performa.nee and extremely
long  life  under  the  stringent environmental  re-
quirements   of   MIL-E-5400   and    MIL-E-16400
specifications.

GENERAL   CHARACTER|ST|cs  1,2,3,4

Frequency Range  ...............   0. 5-1. 0   GHz
Noise Figure

Maximum   .......................  2.5  dB
Typical   .........................   2.0   dB

Power Output,  at 1-dB Gain Compression Point
Minimum    .......................   +10   dBm
Typical    .........................  +13   dBm

Small Signal Gain
Minimum    .......................     25   dB
Typical   .........................     30   dB

PRIMARY    ELECTRICAL    REOUIREMENTS5

Voltage    ..........................   +15   Vdc
Current,  typical   ..................     40  mAdc

[lwIR0NMENTAL6

Vibration,  up  to  500  Hz   ................   10
Shock,   11  in.s   .........................   15
Temperature   ..................- 54  to +85
Altitude   ................ ' .........   70, 000

3083   8/73

Gain. Variation
Maximum   ......................  ±1.0   dB
Typical   ........................   ±0.5   dB

Input and Output  VSWR
Maximum   .....................   2 . 0 : 1
Typical    .......................    2. 0 :1

Intercept Point for  3rd Order
Intermodulation Products

Typical

Dimensions

+23  dBm

MECHANICAL

........   See  Outline Drawing
Weight   ................................   3   oz
Connectors

R-F Input and  Output,   50-S2    ......   SMA  Jack
Primary  Power  ..............  RFI Pin Type

I'rinted in  U.S.A.

varian/solid    state   west     divisioIT/611     hansen    way/palo     alto/california    94303



YSP.7431A ,

CHARACTERISTIC    OURVES]
Typical   performance   values

Output   vmiATioN   wi.TH   m[Ou[Ncy

11_

0. 5               0.6                0.7               0. 8                0.9
FPEOUENCY (6Hz)

iloisE    FiGunE   vAnlATION    wiTH    mEQUENcy

0.5                0.6                0.7                0.a                0.9                I.0
FPEOuENCY  (6Hz)

MOUNTING  HOLES  (4)
SCREWS

SMALL    siGNAL    GAIN    vmiATioN    wi"    FR[OiiENcy

0.5                0.6                0.7                 0.8                0.9                  I.0
FPEOuENCY  (GHz)

NOTES:

I.   Characteristics   and   curves   are  based   on  performance
tests.     These   values   may   change   without   notice   as   a
result Of additional  data  or  product refinement.    Consult
the   Varian  Solid  State  West  Division   before   using  this
information for  final equipment design.

2.   All performance  characteristics  can  be  adjusted  to  meet
special  customer  requirements.    In  addition,   units  with
higher  or lower  gain,  and  higher power  output  are avail-
able   upon   request.

3.   R-f input limiting   and   overload   protection   is   available
as   an   option   upon   request.

4.   Automatic  gain control,   AGC,   is  available upon request.
5.   Versions  operating  fr'om  other  d-c  sources  can  be fur-

nished   upon   request.     Optional  integral  power   supplies
are available for line voltage operations.

6.   This  amplifier  is  designed  to meet the environmenta,I re-
quirements   of   MIL-E-5400   and   MIL-E-16400.    Special
units   to   meet   other   environmental  specification  limits
are   also   available.

ouTLiilE   DnAwlNG

I  NO.4 SCFtEWS                                             3.BOO ±.010

I
96.5   ±0.25 .'50 ± ,020

3.8'±0.5'        ,

I.020riMAX
11

I                     .,7,?,% i

t,RA";pAtE\_

3.500 ± .020

I      rFMUAN]Np«uKIT             ,

88.9 ± 0.51

HliE
.GOO ± .020
I 5. 2 ± 0.51L#MAXJ .220 ± .020

5.59 ± 0.5'



varian
solid  state  west  division

FEATURES

•   Ultra-low-noise -< 2. 5 dB

•   Wide dynamic range  -  > +10 dBm  Po

•   Integral power  supply

•   Small size  -  1. 0 x 2. 5 x 3. 5 inches

•   Meets requirements  of
MIL-E-5400 and MIL-E-16400

A

A

TECHNICAL   DATA

VSP-7431AP
ULTRA   LOW   N0ls[,   WIDEBAND,

SOLID   STATE   AMPLIFIER,

WITH

INTEGRAL   POWER   SUPPLY

0.5.1.0    GHz

DESCRIPTloN

The   VSP-7431AP   is  a  P-band  member   of  our
family of  miniature ultra-low-noise,  solid-state
amplifiers  with  integral  power  supplies.     It  is
intended primarily for  use  as  a  preamplifier  in
wideband   electronic-warfare   applications    re-
quiring  low  noise  figure  and  high  power  output
for rna.ximum sensitivity and dynamic range.

The   combination   of   the   all   discrete,    micro-
stripline,    solid-state  amplifier  design   and  the
ultra-stable,    solid-state  power  supply  assures
reliable   performance   and   extremely   long   life
when operated under the  stringent environmental
requirements  Of  MIL-E-5400  and  MIL-E-16400
specifications.

GENERAL   CHARACTER|sT|€s  1.2.3,4

Frequency  Range  ...............   0. 5-1. 0   GHz
Noise  Figure

Maximum   ......................     2.5   dB
Typical   ........................     2.0   dB

Power  Output,  at 1-dB  Gain Compression  Point
Minimum    ......................     +10  dBm
Typical    ........................     +13   dBm

Small  Signal  Gain
Minimum    ......................        25   dB
Typical    ........................        30   dB

PRIMARY    ELEC"ICAL    REOUIREMENTS5

Voltage    ........................  103-127   Vac
Frequency  ......................    50-420  Hz
Power,   typical  ..................         0.85   W

ENVIRONMENTAL6

Vibration,  up  to  500  Hz   ........
Shock,   11 ms
Temperature
Altitude

3095    9/73

10
15

-54  to +85

70' 000

Gain Variation
Maximum
Typical

Input and Output  VSWR
Maximum
Typical................,

Intercept Point for  3rd Order
Intermodulation Products

Typical..............,

±1.0   dB
±0.5   dB

2. 0:1
2. 0:1

+23  dBm

MECHANICAL

Dimensions    .............   See  Outline  Drawing
Weight   ...............................   11   oz
Connectors

R-F  Input and  Output,   50-S2  ........ SMA  Jack
Primary  Power  ....  Mates with MS3116E8-4S

Printed  in  U.S.A.

varian/solid    state   west    division/611     hansen    way/pale    alto/california    94303



VSP-7431AP CHARACTERISTIC   CURVES  1.a
Typical   performance   valiies

OUTPUT    VARIATloN    WITll    FR[OUENCY

0.5                0.6                 0.7                0.8                0.9                 I.0
FBEOuENCY  (GHz)

NoisE    FIGunE   vAniATioH   wiTH    FR[ouEiicv
`

3il
I

11
.
0.50.6 0. 7                   0.8                    0.9                    I.C

FBEOUENCY   (GHz)

`  SMALL    siGNAL    GAin   vARiATioN   wiTH    mEoiiEiicy

5                 0.6                 0.7                 0.8                 0.9                  I.0
FREQUENCY  (GHz)

NOTES:
1.   Characteristics   and   curves   are  based   on  performance

tests.     These   values   may   change   without   notice   as  a
result  of  additional  data or product refinement.    Consult
the   Varian  Solid  State  West  Division   before   using  this
information for final equipment design.

2.   All performance  characteristics
specia,I  customer  requirements.
higher or lower  gain,   and  higher
able   upon   request.

3.   R-f  input  limit`ing   and   overload
as  an  option  upon  request.

4.   Automatic  gain control,   AGC,   is
5.   Versions    operating   from    other

can be adjusted  to meet
In  addition,  units  with

power  output are avail-

protection  is  available

available upon request.
line   voltages   can   be

furnished upon request.    Models are also available which
operate directly from d-a sources.

6.   This amplifier  is designed to meet  the environmental re-
quirements  Of   MIL-E-5400  and   MIL-E-16400.      Special
units  to  meet   other   environmental   specification   limits
are   also   available.

OUTLINE   DRAWING

FUSE ®



FEATURES

•   Ultra low-noise figure  -  < 3. 5 dB

•   Wide dynamic range  -  > +10 dBm  Po

•   Sma.Il  size  -1.0 x 1.0 x 3.5  inches

•   Meets requirements of
MIL-E-5400 and MIL-E-16400

a

®

DESCRIPTION

The   VSL-7441A   is  an   L-band  member   of  our
family  of miniature  ultra low-noise,  solid-state
amplifiers.    It  is  primarily  intended  for use as
a  preamplifier   in  wideband   electronic-warfare
applications    requiring    low-noise    figure   and
high-power  output  for  maximum  sensitivity and
dynamic   range.

The  all  discrete  microstripline  solid-state  de-
sign assures reliable performance andextremely
long  life  under  the  stringent environmental  re-
quirements   of   MIL-E-5400   and    MIL-E-16400
specifications.

GENERAL   CHARACT[R|ST|CsL.2,3,4

Frequency  Range  ...............   1. 0-2. 0   GHz
Noise  Figure

Maximum   .......................   3.5   dB
Typical    .........................   3.2   dB

Power  Output,  at 1-dB Gain Compression Point
Minimum    .......................  +10  dBm
Typical   .........................   +12   dBm

Small  Signal  Gain
Minimum    .......................     25  dB
Typical    .........................     31   dB

PRIMARY    ELECTRICAL    REOUIREMENTS6

Voltage    ..........................   +15   Vdc
Current,  typical   ..................     55  mAdc

[NVIRONMENTAL6

Vibration,  up  to  500  Hz   ................   10   G
Shock,   11  ms   .........................   15   G
Temperature   ..................- 54  to +85  °C
Altitude   ..........................   70,000  ft

3078     9/73

Gain Variation
Maximum   ......................  ±1.0   dB
Typical   ........................   ±0.5   dB

Input and Output VSWR
Maximum   .....................   2. 0:1
Typical.................`......2.0:1

Intercept Point for 3rd Order
Intermodulation Products

Typical   .......................   +22   dBm

MECHANICAL

Dimensions    .............   See Outline Drawing
Weight   ................................   3   oz
Comectors

R-F  input and Output,  50-a .......   SMA  Jack
Primary  Power  ..............  RFI Pin  Type

Printed in  U.S.A.

varian/solid    state   west     division/611     hansen    way/pale    alto/california    94303



VSL-7441A

CIIARACTERISTI0   CURVES]
Typical   p®rformamc®    values

output  vAniATioH   wl"   m[oii[ilcv

I.0                       I.4                     I.6                      I.8                      2.0

FPEOUENCY  (GHz)

Nols[   FiGun[   vmiATioH   wlTil   mEtiu[Hcv

I.2                    I.a                    I.6                     I.8                    2.a
FREQUENCY  (G H I )

MOUNTING  HOLES  (4)

SMALL    SIGIIAL    GA"     VMIATI0N    WITH    FREOU[NCY

I.0                      I.2                       I.4                      I.6                       I.8                      2.0

FREQUENCY   (GHz)

NOTES:

1.   Characteristics   and   curves   are  based   on  performance
tests.     These   values   may   change   without   notice   as   a
result Of additional  data  or  product  refinement.    Consult
the   Varian  Solid  State  West  Division   before   iising  this
information for final equipment design.

2.   All performance characteristics can  be  adjusted  to meet
special  customer  requirements.    In  addition,   units  with
higher or lower gain,  and  higher power  output  are avail-
able   upon   request.

3.   R-f input limiting   and   overload   protection   is   available
as   an   option   upon   request.

4.   Automatic  gain control,   AGC,   is  available upon  request.
5.   Versions  operating  from  other  d-c  sources  can  be fur-

nished   upon   request.     Optional  integral  power   supplies
are available  for  line  voltage  opera.tions.

6.   This  amplifier is designed  to meet the environmental re-
quirements   of   MIL-E-5400   and   MIL-E-16400.    Special
units   to   meet   other   envil.onmental  specification  limits
are   also   available.

OuTLiil[   mAwlNG



TECHNICAL   DATA

VSL17441AP
UL"A   LOW   N0lsE,   WIDEBAND,

SOLID   STATE   AMPLIFIER,

WITH

INTEGRAL   POWER   SUPPLY

1.0-2.0    GHz

FEATURES

•   Ultra-low-noise  -  < 3. 5 dB

•   Wide dynamic range  -  > +10 dBm  Po

•   Integral power  supply

•   Small size  -  1. 0 x 2. 5 x 3. 5 inches

•   Meets requirements  Of
MIL-E-5400 and MIL-E-16400

in

a

DESCRIPTloN

The  VSL-7441AP  is  an  L-band  member  of  our
family of miniature ultra-low-noise,   solid-state
amplifiers  with  integral  power  supplies.     It  is
intended primarily for  use  as  a  preamplifier  in
wideband    electronic-warfare    applications    re-
quiring  low  noise  figure  and  high  power  output
for maximum sensitivity and dynamic  range.

The   combination   of   the   all   discrete,    micro-
stripline,    solid-state  amplifier  design   and  the
ultra-stable,    solid-state  power  supply  assures
reliable   performance   and   extremely   long   life
when operated under  the stringent environmental
requirements  of  MIL-E-5400  and  MIL-E-16400
specifications.

GENERAL   CHARACTER|ST|Cs   1,2,3,4

Frequency  Range  ...............   1. 0-2. 0   GHz
Noise  Figure

Maximum    ......................     3.5   dB
Typical    ........................     3.2   dB

Power  Output,  at 1-dB  Gain  Compression  Point
jMinimum    .......................     +10   dBm
Typical    ........................     +12   dBm

Small  Signal  Gain
Minimum     ......................        25   dB
Typical    ........................        31   dB

PRIMARY     ELECTRICAL      REOUIR[MENTS   5

Voltage    ........................  103-127   Vac
Frequency  ......................     50-420   Hz
Power,   typical  ..................            1.2   W

ENVIRONMENTAL6

Vibration,   up  to  500  Hz   .......
Shock,   11  ms
Temperature
Altitude

3096   9/73

10

15
-54  to  +85

70, 000

Gain  Variation
Maximum   . ±1.0   dB
Typical    ........................   ±0. 5   dB

Input and  Output  VSWR
Maximum
Typical................,

Intercept  Point for  3rd  Order
Intermodulation  Products

Typical..............,

2. 0:1

2. 0:1

+22  dBm

MECHANICAL

Dimensions     .............   See  Outline  Drawing
Weight   ...............................   11   oz
Connectors

R-F  Input  and  Output,   50-r2  ........ SMA  Jack
I]rimary  Power   ....  Mates  with  MS3116E8-4S

Printed in  U.S.A.

varian/solid    state    west     division/611     hansen     way/palo     alto/california    94303



VSL-7441AP CHARACTERISTIC   CURVES  [i2
Tyiiical    performance    valiles

OUTPUT    YARIATloN    WITH    f REOUENCY

I,-

I.0                         I.4                        I.6                         I.8                         2.0

FPEQUENCY  (GHz)

N0ls[     FIGURE    VARIATION     WITtl     FR[OUENCY

I.2                         I.4                        I.6                         I.8                        2.0

FPEOUENCY  (GHz)

®

SMALL    SIGllAI    GAIN    VARIATloN     WITH     FR[OUENCY

I.2                         I.4                        I.6                          I.8                         2.0

FBEQUENCY   (GHz)

NOTES:
1.   Characteristics   and   curves   are  based   on  performance

tests.      These   values   may   chang'e   without   notice   as   a
result  of  additional  data  or  product  refinement.    Consult
the   Varian   Solid   State  West  Division   before   using   this
informa.tion  for  final  equipment  desig`n.

2.   All  performance  characteristics  can  be  adjusted  to  meet
special   customer.   I.equirements.     In  addition,   units   with
higher  or  lower  gain,   and  higher  power  output are avail-
able   upon   request.

3.   R-f   input  limiting`   and   overload   protection   is   available
as   an   option   upon   request.

L1.    Automatic  gain  control,   AGC,    is   available  upon  request.

5.    Versions     operating   from    other    line   voltag.es   can   be
I.urnished  upon  reciuest.     Models  are  a,lso  avililable  which
operate  directly  from  d-c  sources.

6.    This  amplifier  is  desig`ned  to  meet   the  en\'ironmental  re-
quirements   of   L\'IIL-E-5±00   ilnd    L\IIL-I-16+00.       Special
units   to   meet   other    en`'ironmentdl    specification   limits
are   also   a\'ailable.

FUSE



varian
solid  state  west  division

FEATURES

•   Over 200  milliwatts  output,1.0-2.6  GHz

•   Small size  - 1. 0 x 1. 75 x 3. 5 inches

•   Meets MIL-E-5400 and
MIL-E-16400 requirements

TECHNICAL   8

DESCRIPTloN

a
The  VSL-7445C    is   an   extended-band   member
of   our    family   of   medium   power,    low-noise,
solid-state   amplifiers    operating   between   1.0
and  2.6   gigahertz.     It   is   used   primarily   for
wideband   electronic-warfare    applications    and
for   use   in  test  equipment.    It  delivers  a high-
power  output  with  a  low-noise figure  for  maxi-
mum  sensitivity and dynamic range.

VSL-7445C
WID[BAND     LOW    N0lsE

MEDIUM    POWER     MICROWAVE

SOLID    STATE    AMPLIFIER

1.0-2.6    GHz

This   unit  is  designed  to  meet  the  general  re-
quirements   of  MIL-E-5400   and   MIL-E-16400.
To   provide   optimum   performance   under  typi-
cal    military    environmental    conditions,      the
silicon semiconductors  are hermetically  sealed,
and  when   required,   active   bias   networks   are
utilized   to   maintain   performance   over   wide
temperature   ranges.

GENERAL   CHARACTER|sTics  1,2,3  ,4

Frequency  Range  .............   1. 0  to 2. 6  GHz
Power Output,  at saturation

Minimum  .......................     +23  dBm
Typical    ........................      +25  dBm

Noise Figure
Maximum .......................   10. 0  dB
Typical   ........................      7. 5  dB

Small Signal Gain
Minimum  ........................      30  dB
Typical   .........................      34  dB

PRIMARY    ELECTRICAL    R[OUIREM[NTS5

Voltage ...........................   +28   Vdc
Current,  typical   ..................   300  mAdc

[WIRONMENTAL6

Vibration,   up  to  500  Hz   ................  10   G
Shock,   11  ms   .........................  15   G
Temperature ...................- 54  to  +71  ° C
Altitude   ..........................  70, 000   ft

3026      7/73

Gain Variation
Maximum........ ....    ±2.0  dB
Typical    .......................    +  1. 0  dB

Input and Output VSWR
Maximum................
Typical.................,

Intercept Point for 3rd Order
lntermodulation Products

..    2.0:1

..1.5:1

Typical ......................        +33   dBm

MECHANICAL

Dimensions    .............   See  Outline  Drawing
Weight   ...............................   10   oz
Connectors

R-F  Input and Output,   50-S2 ........ SMA  Jack
Primary Power  ..............  RFI Pin Type

Printed in  U.S.A.

varian/solid    state   west    division/611     hansen    way/pale     alto/california    94303



VSL-7445C
CHARACTERISTIC   CURVES  ]'2
Typical   performance    valiies

ouTpuT   vARiATioN   wiTil    mEou[Ncy

I.4                               I.8                              2.2
FREQUENCY    (GHz)

N0ls[    YMIATloN   WITII    f REOUEIICY

I.4                             I.8                            2.2                          2.6
FBEOUENCY  (GHz)

36.83 ± 0.25

GAIN   vARiATION   wl"    mEOuENcy

I.4                              I.8                             2.2                             2.6
FBEQUENCY  (GHz)

NOTES:
1.   Characteristics   and   curves   are   based  on  performance

tests.     These   values   may   change   without   notice   as   a
result  of  additional data or  product refinement.    Consult
the  Varian  Solid  State  West  Division   before   using   this
infol.mation for final  equipment  design.

2.   All performance  cha.racteristics  can  be adjusted to  meet
speciaLl  customer  requirements.    In  addition,   units  with
higher or lower gain  are availa.ble   upon   request.

3.   RF  input  limiting  and  overload  protection  are  available
as  an  option  on  request.

4.   Automatic  gain control,  AGO,  is  available  upon  request.
5.   Power  supplies  for  operation from other line voltages  or

d-c  sources can be furnished upon request.
6.   This   amplifier   is   designed   to  meet   the  environmental

requirements  of  MIL-E-5400 and  MIL-F-16400.    Special
units   to   meet   other   environmental  specification  limits
are  also  availa.ble.

OUTLINE    DRAWING



varian  (
solid  state  west  division

FEATURES

•  MINIATURE   -
0.5  x  1.0  x  1.76  INCHES

•  ULTIMATE  COMBINATION OF
SIZE AND PERFORMANCE

•  WIDE DYNAMIC RANGE -
<  7.5 dB NOISE  FIGURE  AT
> 7  dBm  POWER  OUTPUT

•  MEETS MIL-E-5400 AND
MIL-E-16400 REQUIREMENTS

a

a

TECHIIICAL   DATA

DESCRIPTloN

The   VSS-7450A   is   the   S-band  member   of  our
miniature   thin-film   MIC   family   of   solid-state
amplifiers   and   represents   the   ultimate   in  the
combination  of  small  size  and  volume  with  op-
timum performance .

Because of its extremely small size,  it is ideally
suited  to  satisfy  the  performance  requirements
typically demanded  in high packaging density ap-
plica.tions such as airborne/shipboard  electronic-
warfare and ground-based tactical systems.

Frequency Range

VSS.7450A
WID[BAND    LOW    NOISE

MICROWAVE

SOLID    STATE     AMPLIFIER

2.0.4.0    GHz

Actual size

The  VSS-7450A  is  designed   to   operate  reliably
under  the  stringent  environmental  requirements
of MIL-E-5400,  Class  2  in ambient temperatures
as high as +Ilo °c.

In order to sa,tisfy the performance requirements
under  typical  military environmental conditions,
the    silicon   semiconductors    are   hermetically
sealed,    and  miniaturized  active   bias   networks
are  utilized  to  maintain  performance  over wide
temperature ranges.

GENERAL   CHARACTER|ST|cs   L'2

2.0  to 4.0   GHz
Noise  Figure

Maximum  ........................   7.5   dB
Typical  ..........................   6.5   dB

Power Output,  at 1-dB Gain Compression Point
Minimum   ........................      +7   dBm
Typical ..........................   +10   dBm

SmaLll Signal  Gain
Minimum   ........................      28   dB
Typical ..........................      30   dB

2968    2/73

Gain Variation
Maximum..........
Typical............

Input and Output VSWR

..    ±  1.0   dB

...±  0.5  dB

Maxim urn  ......................    1 . 5 : 1
TypicaJ .........................     1. 3: 1

Intercept Point for 3rd Order
lnterm odulation P roducts

Typical ........................   +20   dBm

Printed in  U.S.A.

varian/solid    state   west    division/611     hansen    way/palo    alto/california    94303



VSS-7450A

Voltage
Current

GENERAL   CHARACTERISTICS  Lt2

PllIMARY    ELECTRICAL    RE0lllREM[NTS  3,4                                                                                                  MECHANICAL

...........................      15  Vdc                 Dimensions  ............... SeeoutlineDrawing
..........................    160   mAdc             Weight ...............................   1.5   oz

Power,  maximum   .................   2.4  W                    Connectors

ENVIRONMENTAL6

Vibration,   up  to  500  Hz ................   10
Shock,   11  ms .........................   15
Temperature
Altitude.....

......- 54  to +110

..........    70,000

R-F Input and Output,  50-a .......   SMA  Jack
Power Supply .........

CHARACTERISTIC   CURVES  1.2
Typical   performance   values

ouTpuT   vAnlATioN   wiTII   FR[ouEiicv

OuT
•PuT  MEAS

dRED
AT ldB GAIN COMPRES SION POINT

2.8                 3. 2                 3.6                 4.0
FREQUENCY (GHz)

GAiil   vAliiATi"   wi"   m[ou[Hcv

2.0                2.4                2.8                3.2                 3.6                4.0
FREQUENCY  (GHz)

Pin Type

NolsE   FiGunE   vAniATioii   wiTii   Fn[QiiENCv

2.0                2.4                2.8                 3.2                 3.6                4.0
FBEOUENCY  (GHz)



VSS-7450A

®

®

®

NOTES:

1.   Characteristics   and curves   are   based   on  performance
tests.    These   values   may   change   without   notice   as   a
result  of  additional  data or product refinement.   Consult
the  Varian  Solid  State  West  Division   before   using   this
information  for  final  equipment  design.

2.  All performance characteristics can be  adjusted  to  meet
special  customer  requirements.   In  addition,   units  with
higher  or  lower gain,  and higher power output are avail-
able upon request.

3.  Power supplies  for  operation from  other line voltages or
d-c sources can be furnished upon request.

4.  Automatic  gain  control,   AGC,   is available upon request.

5.   This amplifier is designed  to  meet the environmental re-
quirements  of   MIL-E-5400   iud   MIL-E-16400.     Special
units   to   meet   other   environmental   specification  limits
are  also  available.

OUTLINE   DRAWING



VSS-7450A

e

®



Varlan
solid  state  west  division

FEATURES

•   Ultra low-noise  - <  5. 5 dB

•   Wide dynamic range -  > + 10 dBm  Po

•   Small Size  -1. 0 x 1.0 x 3. 5 inches

•   Meets  requirements  of
MIL-E-5400 and MIL-E-16400

TECHNICAL`  DATA

DESCRIPTloN

a

®

The    VSS-7451A   is  an   S-band   member   of   our
family  of miniature  ultra low-noise,  solid-state
amplifiers.    It  is  primarily  intended  for use as
a  preamplifier   in  wideband   electronic-warfare
applications    requiring    low-noise    figure   and
high-power  output  for  maximum  sensitivity and
dynamic range.

VSS-7451A
ULTRA    LOW    N0lsE

WID[BAND         MICROWAVE

SOLID    STATE    AMpllFIEFl

2.0.4.0    GHz

The  all  discrete  microstripline  solid-state  de-
sign assures reliable performance andextremely
long  life  under  the  stringent environmental  re-
quirements   of   MIL-E-5400   and   MIL-E-16400
specifications.

GENERAL   CHARACTER|ST|Cs  1.2.3.4

Frequency Range    ..............  2. 0-4. 0   GHz
Noise Figure

Maximum   ......................     5. 5  dB
Typical   ........................     5.0   dB

Power  Output,  at 1-dB Gain  Compression Point
Minimum    ......................     +10  dBm
Typical   ........................     +11  dBm

Small Signal Gain
Minimum
Typical   ,

25dB
31dB

PRIMARY    ELECTRICAL    REOUIREMENTS5

Voltage    ..........................   +15   Vdc
Current,  typical   ..................     65  mAdc

ENVIRONMENTAL6

Vibration,  up  to  500  Hz  ...............     10   G
Shock,.  11  ms     .......................     15   oG
Temperature      ................- 54to+85    C
Altitude   ..........................   70,000  ft

3079   8/73

Gain Variation
Maximum   .....................     ±1.0   dB
Typical   .......................     ±0.5   dB

Input and Output  VSWR
Maximum   .....................   2 . 0 : 1
Typical    .......................   2 . 0 :1

Intercept Point for 3rd Order
Intermodulation Produc ts

Typical +21  dBm

MECHANICAL

Dimensions    ............    See outline  Drawing
Weight   ...............................     3   oz
Connectors

R-F Input and  Output,  50-a    ......   SMA  Jack
Primary  Power  ..............  RFI Pin Type

Printed in U.S.A.

varian/solid    state   west    division/611     hansen    way/pale     alto/california    94303



VSS.7451A

CHARACTERISTIC   CURV[S]
Typical   pert ormance   values

OUTPLIT    VARIATloN    WITH     FR[OU[NCY

2.0                  2.4                  2.8                  3.2                  3.6
FREQUENCY  (GHz)

NolsE    FiGUR[    vAnlATioN    wiTH    FR[OuENcyI
11
11
11

' 11
11

)
I

2.0                 2.4                 2.8                 3.2                  3.6                  4.0
FBEOUENCY   (GHz)

MOUNTING  HOLES   (4)

SMALL     SIGNAL    GAIN     vARiATION    wiTri     FR[ouENCV

2.0                 2.4                 2.8                  3.2                 3.6                 4.0
FBEQUENCY   (GHz)

NOTES:

1.   Characteristics   and   curves   are   based   on  performance
tests.     These   values   may   change   without   notice   as   a
result  of additional  data  or  product  refinement.    Consult
the    Varian  Solid  State  West  Division   before   using  this
information for  final  equipment design.

2.   All performance  characteristics  can  be  adjusted  to  meet
special  customer  requirements.    In  addition,   units  with
higher  or  lower  gain,  and  higher  power  output  are avail-
able   upon   request.

3.   R-f input limiting   and   overload   protection   is   available
a.s   an   option   upon   request.

4.   Automatic  gain control,   AGC,   is   available  upon request.
5.   Versions  operating  from  other  d-c  sources  can  be fur-

nished   upon   request.     Optional  integral  power   supplies
are available  for  line  voltage  operations.

6.   This  amplifier  is  designed  to meet  the  environmental  re-
quirements   of   MIL-E-5400   and   MIL-E-16400.    Special
units   to   meet   other   environmental  specification  limits
are   also   available.

OUTLINE    DRAWING

GROUND
TERMINAL

®

u



DESCRIPTloN

FEATURES

•   Ultra-low-noise - < 5. 5 dB

•   Wide dynamic range  -  >+10 dBm  Po

•   Integral power  supply

•   Small size  -  1. 0 x 2. 5 x 3. 5 inches

•   Meets requirements  of
MIL-E-5400 and MIL-E-16400

A

®

The   VSS-7451AP   is  an  S-band  member  of  our
family of miniature ultra-low-noise,   solid-state
amplifiers  with  integral  power  supplies.     It  is
intended primarily for  use  as  a  preamplifier  in
wideband   electronic-warfare   applications    re-
quiring  low  noise  figure  and  high  power  output
for maximum sensitivity and dynamic range.

The   combination   of  the   all   discrete,    micro-
stripline,   solid-state  amplifier  design  and  the
ultra-stable,    solid-state  power  supply  assures
reliable   I+erformance   and   extremely   long   life
when operated under the stringent environmental
requirements  of   MIL-E-5400  and  MIL-E-16400
specifications.

GENERAL   CHARACTER|ST|csL.2.3.4

Frequency  Range  ...............  2. 0-4. 0   GHz
Noise Figure

Maximum   ......................     5. 5  dB
Typical    ........................     5.0   dB

Power Output,  at 1-dB Gain Compression Point
Minimum    ......................     +10  dBm
Typical    ........................     +11  dBm

Small  Signal  Gain
Minimum
Typical

25dB
31dB

PRIMARY    ELECTRICAL    REQUIREMENTS   6

Voltage    ........................  103-127   Vac
Frequency  ......................    50-420  Hz
Power,   typical  ..................            1.4   W

ENVIRONMENTAL  6

Vibration,   up  to  500  Hz   ................   10   G
Shock,   11  ms   .........................   15   G
Temperature   ..................- 54  to +85  °C
Altitude   ..........................   70,000  ft

3097     9/73

Gain Variation
Maximum   ......................  ±1.0   dB
Typical    ........................   ±0. 5   dB

Input and Output  VSWR
Maximum    .....................   2. 0 : 1
Typical    ........... ' ' . . ' ' ......    2. 0:1

Intercept Point for  3rd Order
Intermodulation Products

Typical +21  dBm

MECHANICAL

Dimensions    .............   See  Outline  Drawing
Weight   ...............................   11   oz
Connectors

R-F  Input and  Output,   50-a ........ SMA  Jack
Primary  Power  ....  Mates with MS3116E8-4S

Printed  in  U.S.A.

varian/solid    state   west     division/611     hansen    way/pale    alto/california    94303



YSS-7451AP CHARACTERISTIC    CURVES

Typical   performance    values

OUTPUT    VARIATI0N    WITH     FREQUENCY

2.0                  2.4                  2.8                  3.2                   3.6                  4.0
FBEQUENCY  (GHz)

NOISE     FIGURE     VARIATION     WITH     FR[OUENCY

11111

2.0                   2.4                   2.8                   3.2                   3.6                   4.0
FBEQUENCY   (GHz)

SMALL    SIGNAL    GAIN     VARIATloN    WITH     FR[OU[NCY

2.0                  2.4                  2.8                   3.2                   3.6                   4.0
FBEOuENCY   (GHz)

NOTES:

1.   Characteristics   and   curves   are  based   on  performance
tests.      These   values   may   change   without   notice   as  a
result  of  additional  data or  product  refinement.    Consult
the   Varian   Solid  State  West  Division   before   using  this
information for final equipment design.

2.   All  performance  characteristics
special  customer  requirements.
higher  or  lower  gain,   and  higher
able   upon   reqiiest.

3.   R-f  input  limiting   and   overload
as  an  option  upon  request.

4.   Automatic  gain  control,   AGC,    is
5.   Versions    operating.   from    other

can  be  adjusted  to  meet
ln  addition,  units  with

power  output are  avail-

protection   is   available

available  upon  request,.
line   voltages   can   be

furnished upon request.     Models  are  also available  which
operate directly  I.rom  d-c  sources.

6.   This  amplifier  is  designed to  meet  the  environiTental  re-
quirements   of   MIL-E-5400  and   MIL-I-16400.      Special
units   to  meet   other   en\Tironmental
are   also   available.

OUTLINE    DRAWING

specification   limits

FUSE

®

®



Varlan ,
solid  state  west  division

FEATURES

•   Ultra low-noise -< 4.5 dB

•   Wide dynamic range - > + 10 dBm Po

•   Small Size  -1.0 x 1.0 x 3. 5 inches

•   Meets requirements  Of
MIL-E-5400 and  MIL-E-16400

a

a

TECHNICAL   DATA

DESCRIPTloN

The   VSS-7451J   is   an   S-band   member   of   our
family of miniature  ultra  low-noise,  solid-state
amplifiers.   It  is  primarily  intended  for use as
a  preamplifier  in  wideband   electronic-warfare
applications    requiring   ultra   low  noise   figure
and  high  power  output  for  marimum sensitivity
and  dynamic  range.

VSS-7451J
UL"A   LOW   llolsE

WID[BAllD        MICROWAV[

SOLID    STATE    AMPLIFIER

2.0-4.0    GHz

The  all  discrete  microstripline  solid-state  de-
sign assures reliable performance andextremely
long  life  under  the  stringent environmental  re-
quirements   of   MIL-E-5400   and    MIL-E-16400
specifications.

GENERAL   CHARACTERISTICS   1.a.3.4

Frequency Range    ..............  2. 0-4. 0   GHz
Noise Figure

Maximum   ......................     4.5   dB
Typical   ........................     4.0   dB

Power Output,  at 1-dB Gain  Compression Point
Minimum    ......................     +10  dBm
Typical    ........................     +11  dBm

Small Signal Gain
Minimum    ......................       25  dB
Typical   ........................        30  dB

pRiMmv   ELEc"icAL   REQumEM[NTs6

Voltage    ..........................  +15   Vdc
Current,  typical   ..................     80  mAdc

EllvIRONM[NTALe

Vibration,  up to  500  Hz  ...,............     10
Shock,  11 ms
Temperature
Altitude,,,.

.....      15
-54 to +85
•'   70'000

3132    11/73

Gain Variation
Maximum   .....................     ±1. 0   dB
'rypical...........

Input and Output  VSWR
MaLximum
Typical................,

Intercept Point for 3rd Order
Intermodulation Products

±0.5  dB

2. 0:1
2. 0:1

Typical    .....................        +21  dBm

MECHANICAL

Dimensions    ............    See outline  Drawing
Weight   ...............................     3   oz
Connectors

R-F Input and  Cfutput,   50-S2    ......   SMA  Jack
Primary  Power  ..............  RFI Pin Type

Printed  in U. S. A.

varian/solid    state   west    division/61I    hansen    way/palo    alto/california    94303



VSS-7451J

CHARACTERISTIC   CURVES]
Typical   performance   values

Output   vAiiiATioN    wiTii    Fn[QUENcy

2.0                2.4               2.8                3.2                3.6                4.0
FREQUENCY  (6Hz)

ilois[   FIGuflE   vmlATioN   wiTH   m[OuENcy

2.0                2.4                2.8                3.2                3.6                4.0
Fl]EOUENCY  (GHz)

MOUNTING  HOLES   (4)

SMALL    siGNAL    GAlil    vARIATioN    wiTii    m[ou[NCv

2.0               2.4                2.8               3.2                3.6                4.0
FREQUENCY  (6Hz)

NOTES:

1.   Characteristics   and   curves   are  based   on  performance
tests.     These   values   may   change   without   notice   as   a
result of additional  data  or  product refinement.    Consult
the   Varian  Solid  State  West  Division   before   using  this
information for final equipment design.

2.   All performance characteristics can  be  adjusted  to meet
special  customer  requirements.    In  addition,   units  with
higher or lower gain,  and  higher power  output  are avail-
able   upon   request.

3.   R-f input limiting   and   overload   protection   is   available
as   an   option   upon   request.

4.   Automatic  gain control,   AGC,   is  available upon request.
5.   Versions  operating  from  other  d-c  sources  can  be fur-

nished   upon   request.     Optional  integral  power  supplies
are available  for  line  voltaLge operations.

6.   This  amplifier is designed  to meet the environmental re-
quirements   of   MIL-E-5400   and   MIL-E-16400.    Special
units   to   meet   other   environmental  specification  limits
are   also   available.

OUTLINE    DRAWING

}  NO.4  SCFiEWS                                              3,BOO  ±.010

' I-                      965±025

.I 50 ± .020
3.8'±0.5'        ,

I.02025.9                           IMAX
o111©

Ill        t                    .,7,:,::

t,LAN;PAtTK\_

3. 500 ± .020

I      rFMorAN{Np«uKIT             ,

88.9  ± 0.51

.COO ± .020
15.2 ± 0.51

DC  POWEF3
BFI  FILTER

idll-L#MAXJ .220 ± .020
5.59 ±  0.51

GROUND
TERMINAL



varian
solid  state  west  division

FEATURES

•   Ultra-low-noise -< 4. 5 dB

•   Wide dynamic range - >+10 dBm Po

•   Integral power supply

•   Small size  -  1. 0 x 2. 5 x 3. 5 inches

•   Meets requirements of
MIL-E-5400 and MIL-E-16400

a

a

TECHNICAL   DATA

VSS-7451 JP
ULTSROAL,!OyTANTOEisEkpvyLi.DriEEBRA,ND,

WITH

iNTEGRAL  powm  supply

2.0.4.0    GHz

The   VSS-7451JP   is   an  S-band  member  of  our
family of miniature  ultra  low-noise,  solid-state
amplifiers  with  integral  power  supplies.     It  is
intended  primarily  for  use  as a preamplifier in
wideband   electronic-warfare   applications   re-
quiring ultra low  noise figure and highpower out-
put  for maximum sensitivity and dynamic range.

Frequency Range
Noise  Figure

The   combination   of  the   all   discrete,    micro-
stripline,   solid-state  amplifier  design   and  the
ultra-stable,    solid-state  power  supply  assures
reliable   performance   and   extremely   long   life
when operated under the  stringent environmental
requirements of   MIL-E-5400  and  MIL-E-16400
specifications.

GENERAL   CHARACTER|ST|oS].a.3.4

.'  2.0-4.0   GHz

Maximum   ......................     4.5  dB
Typical   ........................     4.0  dB

Power Output,  at 1-dB Gain Compression Point
Minimum    ......................     +10  dBm
Typical   ........................     +11  dBm

Small Signal Gain
Minimum    ......................       25   dB
Typical   ........................        30   dB

PR"ARY    ELECTRICAL    REQUIREMENTS   6

Voltage   ........................  103-127   Vac
Frequency  ......................    50-420  Hz
Power,  typical  ..................           I.4  W

EIIvmoNMENTALe

Vibration,  up  to  500  Hz   ................   10
Shock,   11  ms   .........................   15
Temperature   ..................- 54 to +85
Altitude   .................... ' ' . ' ' '   70' 000

3133     11/73

Gain Variation
Maximum   ......................  ±1.0   dB
Typical    ........................   ±0. 5   dB

Input and Output  VSWR
Maximum   .....................   2. 0:1
Typical    ............ ' . . I ' ' . . . ' .   2. 0:1

Intercept Point for  3rd Order
Intermodulation Products

Typical +21  dBm

MECHANICAL

Dimensions    .............   See  Outline  Drawing
Weight   ...............................   11   oz
Connectors

R-F Input and  Output,  50-a ........ SMA  Jack
Primary  Power  ....  Mates with MS3116E8-4S

Printed  in  U.S.A.

varian/solid    state   west     division/611     hansen    way/pale    alto/California    94303



YSS-7451JP CHARACTERISTIC   CURV[S]
Typical   performance   values

OiiTpiiT   vARiATIOw   wlTil   m[OuENcy

iiiil

2.0               2.4               2.8                3.2               3.6               4.0
FBEOuENCY  (GHz)

Nois[   FiGuli[   vARiATioN   wl"   m[Ou[Ncy

I-

2.0                2.4                2.8                3.2                3.6                4.0
FBEOuENCY  (GHz}

SMALL    slBNAL   GAIN    vAiii^Tlow   wiTH    mEouEHcv

2.0               2.4               2.8               3.2                3.6               4,0
FREQUENCY  (GHz}

NOTES:

i.   Characteristics   and   curves   are  based   on  performance
tests.     These   values   may   change   without   notice   as  a
result  of  additional  data or product refinement.    Consult
the   Varia.n  Solid  State  West  Division   before   using  this
information for final equipment design.

2.   All performance  characteristics  can be adjusted  to meet
special  customer  requirements.     In  addition,  units  with
higher or lower  gain,   and  higher  power  output are avail-
able   upon   request.

3.   R-f  input  limiting   and   overload   protection  is  available
as  an  option  upon  request.

4.   Automatic  gain control,   AGC,   is  available upon  request.
5.   Versions    operating   from    other    line   voltages   can   be

furnished upon request.     Models are also available which
operate directly from drc  sources.

6.   This amplifier is designed to meet  the environmental re-
quirements  Of   MIL-E-5400  and   MIL-E-16400.      Special
units  to  meet   other   environmental   specification   limits
are   also   available.

FUSE

0

U

®



varian
solid  state  west  division

FEATURES

•   Over  100 milliwatts output,  2-4  GHz

•   Small size  -1. 0 x 2. 5 x 4.25 inches

•   Meets MIL-E-5400 and
MIL-E-16400 requirements

TECHNICAL   DATA

VSS.7455A
Wlll[BAND,    LOW    NOISE

MEDIUM    POWER    MICROWAVE

SOLID    STATE    AMPLIFIER

2-4    GHz

DESCRIPTION

a

The   VSS-7455A   is   the   S-band  member  of  our
family of medium-power,  low-noise,  solid-state
amplifiers.   It is used primarily as an amplifier
in  wideband  electronic  warfare applications and
in   test   equipment.      It   delivers   a   high-power
output  with  a   low-noise   figure   for   maximum
sensitivity and dynamic range.

This   unit   is  designed  to  meet  the  general  re-
quirements   of   MIL-E-5400   and   MIL-E-16400.
To   provide   optimum   performance   under  typi-
cal    military    environmental    conditions,      the
silicon  semiconductors  are hermetically sealed,
and  when  required,   active   bias   networks   are
utilized   to   maintain   performance   over   wide
temperature ranges.

GENERAL   CHARACTERISTICS  1,a,3,4

Frequency Range    .................     2-4   GHz
Power Output,  at saturation

Minimum  .......................     +20  dBm
Typical   ........................     +22   dBm

Noise Figure
Maximum   ......................     8. 5  dB
Typical   ........................     6. 5  dB

Small Signal Gain
Minimum    ......................       35  dB
Typical   ........................        38  dB

PRIMARY    ELECTRICAL    REQUIREMENTS  6

Voltage   ..........................   +28   Vdc
Current,  typical   ..................  350  mAdc

ENVIRONMENTAL6

Vibration,  up  to  500  Hz  ..............       10   G
Shock,   11  ms   .......................       15   G
Temperature   .................- 54 to +71  a C
Altitude  ..........................  70,000  ft

3052    7/73

Gain Variation
Maximum   ......................      ± 2   dB
Typical   ........................      ±  1  dB

Input and Output VSWR
Maximum   .....................   2 . 5 : 1
Typical   .......................   2. 0:1

Intercept Point for 3rd Order
Intermodulation Products

Typical   ......................     +27  dBm

MECHANICAL

Dimensions  ..............  See  Outline  Drawing
Weight  ...............................   10   oz
Connectors

R-F Input and Output,  50-a .......   SMA Jack
Primary Power  ..............  RFI Pin  'rype

Printed  in U.S.A.

varian/solid    state   west     division/611     hansen    way/palo    alto/california    94303



VSS-7455A

CHARACTERISTIC   CURVESL.2
Typical    performance    values

ouTpuT   vARiATloN   wi"   mEouENcv

2.0                 2.4                 2.8                 3.2                 3.6
FREQUENCY  (GHz)

iioisE    vmlATioN   wl"   FR[ouENcv

2.0                 2.4                  2.8                  3.2                  3.6                 4.0
FREQUENCY   (GHz)

SMALL    SIGNAL    GAIN    VARIATloN    WITH     FR[OUENCY

2.0                 2.4                 2.8                 3.2                 3.6                  4.0
FREQUENCY   (GHz)

NOTES:

1.   Characteristics   and   curves   are   based  on  performance
tests.    These   values   may   change   without   notice   as   a
result  of additional data  or  product refinement.    Consult
the   Varian  Solid  State  West  Division   before   using  this
information for final equipment design.

2.   All performance characteristics can be  adjusted  to  meet
special  customer  requirements.    In  addition,   units  with
higher or lower  gain  are available upon request.

3.   RF input  limiting  and  overload protection is available as
an option on request.

4.   Automatic  gain  contro.I,  AGC,  is  available upon request.
5.   Power  supplies for operation  from other line voltages  or

d-c sources  can be furnished upon request.
6.   This amplifier is designed  to meet the environmental re-

quirements   of   MIL-E-5400   and   MIL-E-16400.    Special
units   to   meet   other   environmental  specification  limits
are also available.

OUTLINE   DRAWING

0

u

u



varian
solid  state  west  division`

FEATURES

•   Over  400 milliwatts  output,  2. 8-3.6  GHz

•   Small size  -1. 0 x 2. 5 x 4.25 inches

•   Meets MIL-E-5400 and
MIL-E-16400 requirements

TECHNICAL   DATA

YSS17455C
LOW    NOISE

MEDIUM     POWER   MICROWAVE

SOLID    STATE    AMPLIFIER

2.8-3.6    GHz

DESCRIPTloN

a

a

The   VSS-7455C   is   an   S-band   member   of  our
family    of    medium-power,     low-noise,    solid-
state amplifiers.   It  is  ideal  for  use as a radar
driver  and  as  an  augmentor that requires high-
power    output    capabilities     (typically    greater
than   27  dBm).

This   unit   is  designed  to  meet  the  general  re-
quirements   of   MIL-E-5400   and   MIL-E-16400.
To  provide  optimum  performance  under typical
military   environmental   conditions,   the  silicon
semiconductors   are   hermetically   sealed,    and
when    required,    active    bias     networks      are
utilized    to   maintain   performance   over    wide
temperature   ranges.

GENERAL   CHARACT[R|ST|CS].al3,4

Frequency  Range  ...............   2. 8-3. 6   GHz
Power  Output,  at saturation

Minimum  ........................   +26   dBm
Typical    .........................   +27  dBm

Noise  Figure
Maximum ........................   8.0   dB
Typical    .........................   6.5   dB

Small  Signal  Gain
Minimurn  ........................     36   dB
Typical    .........................      39   dB

PRIMARY    ELEC"lcAL    REQUIREMENTS   5

Voltage    ..........................   +28   Vdc
Current,  typical      .................   500  mAdc

ENVIRONMENTAL8

Vibration,  up  to  500  Hz
Shock,  11  ms
Temperature
Altitude

3027      7/73

10G
15G

-54 to +71  ° c

70'000  ft

Gain Variation
Maximum
Typical

Input and  Output  VSWR
Maximum
Typical................,

Intercept Point for  3rd Order
Intermodulat,ion Products

±2dB
±1dB

2. 5:1

2. 0:1

Typical    .......................   +32   dBm

MECHANICAL

Dimensions  .............     See  Outline  Drawing
Weight   ...............................   10   oz
Connectors

R-F Input and Output,  50-a    ......   SMA  Jack
Primary  Power  ..............  RFI  Pin  'Ibrpe

Printed in  U.S.A.

varian/solid    state   west    division/611     hansen    way/palo    alto/california    94303



VSS-7455C

CHARACTERISTIC   CURVES ['3
Typical    performance   values

OUTPUT    VAIllATI0N    Wl"    FR[OUENCY

3.0                        3.2                        3.4
FREQUENCY  (GHz)

N0lsE    VARIATloN    WITH    FREQUENCY

3.0                       3.2
FREQUENCY   (GHz)

55.88 ± 0.25

3.4                      3.6

SMALL    siGNAL    GAIN    vARIATioN    wlTii    mEou[NCv

3.0                        3.2                        3.4                        3.6
FBEOUENCY  (GHz)

NOTES:

1.   Characteristics   and   curves   are   based  on  performance
tests.     These   values   may   change   without   notice   as   a
result  of  additional  data or product refinement.    Consult
the   Varian  Solid  State  West  Division  before   using   this
information for final equipment design.

2.   All  performance  characteristics  can be adjusted to meet
special  customer  requirements.    In  a.ddition,   units  with
higher  or  lower  gain  are avail able upon request.

3.   RF  input  limiting   and   overload   protection   is  available
as an option on request.

4.   Automatic  gain  control,   AGC,  is  available upon request.
5.   Power  supplies for operation from  other line voltages  or

d-c  sources  can be furnished upon request.
6.   This amplifier is designed  to meet the environmental re-

quirements   of   MIL-E-5400   and   MIL-E-16400.    Special
units   to   meet   other   environmental  specification  limits
are also available.

OUTLINE   DRAWING

®



i_,--i

.I

PRELIMINARY

TECHNICAL   DATA

9721
Series

SPST

SWITCH/ATTENUATOR

0.1-18.0    GIIz

®

DESCRIPTloN

Varian  9721  Series  attenuator/switches  are co-
axial,  current-controlled  PIN  diode  devices for
use  as  sinale-pole,  single-throw  attenuators or
switches in electronic-warfare  (EW).  radar,  and
instrumentation  applications.     The  9721H  types
provide  high-speed  switching  in octave or  more
frequency  ranges   between   1  and   18  gigahertz.
The   9721  is  an   ultra.  broadband   switching  de-
vice   which   operates    over   a   frequency   range
of   0.1  to   18  gigahertz  in  a  single  unit.    Each
combines broad frequency coverage,  wide atten-
uation   range,    low   insertion   loss,    and    fast
switching   characteristics   in   a   very   compact,
lightweight   package.

FEATURES

•   High speed switching

•   Broadband coverage

•   Low harmonic distortion for  attenuator use

•   Reciprocal  operation

•   Integral  bias network

•   DC  blocks on r-f ports

•   Wide attenuation range and  low  insertion loss

•   Low drive current

•   Hermetically sealed packaging

•   Small  size and light weight

GENERAL    CHARACTERISTICS  LI2

Frequency Minimum Maximum Maximum Type
Range Attenuation Ra,nge 3 Insertion Loss VSWR Number
(GHz) (dB) (dB)

High Speed 9721H  Series

1-2 0-45 i.0 1. 7:1 VSL-9721HA45
2-4 0-50 1.2 2. 0 :1 V SS -9 721HA50
4-8 0-60 1.7 2. 2 :1 VSC-9721HA60
8-12.4 0-60 2.3 2. 5 :1 VSX-9721HA60
8-18 0-60 2.7 2. 5:1 VSU-9721HA60

Ultra Broadband  9721

0.1-2. 0 0-30 1.0 1. 7:1

V SZ -9 721 S6 0
2-4 0-50 1.4 2. 0 :1
4-8 0-60 1.8 2. 0 :1
8-12 0-60 2.2 2. 0:1

12-18 0-60 2.7 2. 5 :1

3579     3/77

varian/beverly    division/salem     road/beverly/massachusetts    01915

PI.inted  in  U.S.A.
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GENERAL   CHARACTERISTICS I

Switching  Speed,   10%  to  90%  points
9721H Models  ...................     15  ns
9721   ...........................     80   ns

RF Input Power,  maximum
CW  ............................  500  mw
Pulsed  .........................       4  W

RF  Port Impedance ................     50  S2
Bias  polarity  .....................     Negative

NOTES:

i.   Chtu`ftcteristic   values   ill.c  bLlsetl   on  pei`formance   tests.
These   figures   in.Iy   chang.e   without   notice   as   a   result
of  riclditional  clatcl  or  procluct  refinement.    Consult  Varian
before  using   this  informitlion  for  final  equipmentdesig.n.

2.   These  uiij.ts   can   bc   furnishccl   \vith  hybricls   for   matched

13ias  Requirements
9721H Models

Insertion Loss  State  ...........- 10  Vdc
Isolation  State   ................  +30  mAdc

9721
Insertion Loss  State  ...........       0  Vdc
Isolation  State   ................- 50  mAdc

Operating Temperature Range    -54 to +71  °C

(absorptive)    {tpplications    :tnd   also   in   a   switch/(lriver
configuration,   see  9723.

3.   With  0   clBm  input,   lml.monic  imcl  intel`modul.|tion  clistol.-
tion  is  more  than   J0  clB  Clown  :tt  !iny  iittenu{ttion.

OUTLINE    DRAWING

NECTofl (3 PL)

IIiiiiiii
.TOO
riF5

D"ENSIONS: -#-



varian
beverly

FEATURES

•   High speed switching

•   Broadband coverage

•   DC blocks  on RF ports

•   Reciprocal device

•   Low drive current

®

a

OUTLINE    DRAWING

BF  CONNECTOB

_   "[llmlNARY

TECHNICAL   DATA

DESCRIPTloN

Varian  9721H  Series  coaxial  current-controlled
PIN  diode  devices   are  for  use   as  single-pole,
single-throw high-speed switches  or attenuators
in electronic warfare,  radar, and instrumentation
applications.    Models are  available in octave  or

9721H
Series

SPST    HIGH    SPEED

SWITCH/ATTENUATOR

1-18    GHz

BIAS   INPUT
TYPE   SMC

IINIrf
L= I         LJ-l#

DIMENSIONS   =     !#Chth   =

.700
EZZ]

LE]±E

more frequency ranges  from  1  to  18  gigahertz.
Each  combines  broad frequency coverage,   wide
attenuation range,   and fast switching character-
istics  in  a  very  compact,    lightweight  package.

GENERAL   CHARACTERISTICS 1

pERFonMANCE

FI`equency MinimumAttenuationRange 2at30rnA Insertion  Loss VSVVR Type
Range at  -10  Vdc at -10 Vdc Number

(GHz) (dB) (dB)

1.0  -2.1 0-45 1.0 1.  7:1 VSL-9721HA45

2.0  -4.0 0-50 1.2 2. 0:1 VSS -9 721 HA 50

4.0  -8.0 0-60 1.7 2.2:1 VSC-9721HA60

8.0  -12.4 0-60 2.3 2. 5:1 VSX-9721RA60

8.0  -18.0 0-60 2.7 2. 5:1 VSU-9721RA60

ELECTRICAL

RF  Port Impedance  ..................    50  a
RF Input Power,  maximum

cw  ................. ' ' ' . ' ' ' ' I ' I . .  500  mw
Pulsed   ...........................       4  W

Switching  Speed,   10%  to  90% points  ....    15  ns

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Operating Temperature Range  ...- 54  to +95  °C

3328     1/75

NOTES:

1.   Characteristic  values   are  based   on  performance  tests.
These  values  may  cha.nge  without  notice   as  a  result  of
additional  data  or  product  refinement.      Consult   Varian
Beverly   before   using   this   information  for  final  equip-
ment   design.

2.   Harmonic   and   intermodulation   distortion   is   more  than
40  dB down  at any  attenuation  with   0  dBm  input.

Printed in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915
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DESCRIPTloN

The    VSZ-9721    is    a    lightweight,     single-pole
single-throw   switch/attenuator   unit   for  use  in
electronic-warfare    (EW)     and    instrumentation
systems    where   ultra    broadband   performance
from   0.1  to  18.0  gigahertz   is  required.     Low
insertion  loss   and  high  isolation   offer  wide  rf
dynamic range  control  for  broadband  attenuator
or   switch   application.     Harmonic  distortion  is
low   with   typical  minority  carrier  lifetimes   of
250  nanoseconds.

a

®

OuTLiNE   IiRAwim

RF  CONNECTOR

L#J
DIMENSIONS    =     i:Cmh    =

FEATURES

•   Ultra broadband performance  -0.1  to 18  GHz           .   Hermetically sealed

•   Low  insertion loss  a.nd high isolation

•   Integral bias  network

:-:11

BIAS   INPuT
TYPE   SMC

IIIIIIIIun
.700
EZEFTT

'0.67

•   Low harmonic distortion for attenuator use

•   Small  size  and light weight

GENERAL    CHARACTER|ST|CSL.2

Frequency
MaximumInsertion Minimum Maximum

Isolation 3 VSWR
Range Lossat0Bias at  -100  rnA at 0  Bias

(GHz) (dB) (dB)

0.1-2. 0 1.0 30 1.  7:1

2-4 1.4 50 2.0:1

4-8 1.8 60 2. 0:1

8-12 2.2 60 2. 0:1

12-18 2.7 60 2. 5:1

3300    12/74

Switching  Speed   .......................   80   ns
Bias  Polarity,   off  ..................   Negative
Ambient Temperature Range .....- 54  to +71  °C

NOTES:

1.   Characteristics     are     based     upon     performance   tests.
These   values   may   change    without   notice   as   a   result
Of     additional     data.    or    product     refinement.       Consult
Varian     Beverly     before     using     this     information    for
final   equipment   design.

2.   The  unit  is  available with hybrids  for   matched   (absorp-
tive)  applications  and also with a  switch/driver.

3.    Units   can  be  furnishecl  ill  other   isolation  levels  between
20   dB   and   80   dB.

Printed in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915





pRELiMiNmy

TECHNICAL    DATA

Varlan

FEATURES

•   Absorptive

•   Linear  transfer  characteristics

•   Fast  switching speed

•   Matched  input

•   Low  insertion loss

DESCRIPTloN

Varian  9722  series  attenuators  are  specially  de-
signed,   solid  state  attenuators ,with integral  lin-
earizers  for  use  in  the   STC* function of  L-,   S-,

*Sensitivity  Time  Controla

HhPIPI
Series

STC     ATTENLIATOR

WITH     LIN[AFuZEFl

C-,   and  X-band radars.   Each provides  excellent
linearity  with  low  input  VSWR  for  all  attenuation
levels  within  its  operating frequency  ran`sre.

GENERAL    CHARACTERISTICS   i

PERFORMANCE

Frequency Minimum Insertion  Loss
VSWR

Type
Range Attenuatiori3 Typical Maximu Number
(GHz) (dB) (dB) (dB)

1.25  -1.45 C)0 0.8 1.0 1.  7:13 VSL-9722A60

2.  7  -3.1 60 1.0 1.2 i. 5:1 VSS -9 722 AGO

3.1  -  3. 5 60 1.0 1.2 1. 5 :1 V SS-9 722 H A6 0

5.4  -5.8 60 1.3 1.7 1.  5:1 VSC-9722A60

8.5  -9.6 60 1.8 2.0 1.  7:1 V SX-9 72 2 A 6 0

ELEC"lcAL
RF  Input,   CW,   max    ........
Bias  Current,   max

at  +15  Vdc
at  -15  Vdc     .........

Transfer  Characteristic
Control  Voltag`e   .......

1   W                        NOTES:

150   mAdc
150   mAdc
10  dB/V

0  to  6   V
Switching.  Speed,   max  .............       100   ns

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight   ........................     10   oz/283   g
Operating Temperature Range  .....    0  to  6o  ° C
RF  Connectors  ...................     Type  SMA
Control  connector  ................     Type  BNC

358()      3/77

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  Of
additional data or product refinement.  Consult the Varian
Beverly  Division  before  using  this  information  for final
equipment   design.

2.   Attenuation  can  be  calculated  as  follows:
Attenuation  in  dB  =  Cr  Vc  +  IL ±  0.5

where
a  = Attenuation constant  ( 10 ±  0. 7)

V c = Control voltage  in volts
IL = Insertion loss  in dB

This  applies for  any frequency,  temperature or RF power
level (  to   100  mw)  within  the  specified  operating  range.

3.   For  100 MHz   coverage,   VSWR  can  be   1.5:1.

Pril`tecl   ill   U.S.A.

varian/beverlydivision/salem    road/beverly/massachusetts    01915
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TECHNICAL   DATA

-,   varian

DESCRIPTloN

9723  sel`ies   switches   are   single-pole,   single-
throw   electronic  switches  utilizing  Varian  PIN
diode    modules    and   Varian   IC    drivers    that
are  TTL  compatible.    Models  ca,n  be  delivered
with   octave   or    multioctave    bandwidth   capa-
bilities    between    1   and    18   gigahertz.     These
switches    are   ideal    for    applications    in   EW
systems   requiring  ultra-fast   switching,   small
size,   and  high  reliability.

FEATURES

•   Fast  Switching Speed

•   Low Insertion Loss

•   TTL Compatible

•   htegral  Bias  Circuit,  DC  Block and Driver

Eiil

ZiiE

HhPIE]
Series

SPST   SWITCH

WITH    DRIVER

1.18   GHz

•   Common Mode Noise Rejection  (Optional)

•   Circuit for DC  Testing of Switch  (Optional)

•   IC Driver

GENERAL   CHARACT[R|ST|CSL

Frequency Minimum Maximum Maximum Type
Range Isolatiorf Insertion Loss VSWR Number
(GHz) (dB) (dB)

1-2 40 0.8 1. 5:1 VSL-9723S40
1-2 50 1.0 1. 5:1 VSL-9723S50

2-4 40 1.2 1. 7:1 VSS-9723S40
2-4 60 1.4 1. 7:1 V S S - 9 72 3 S6 0

4-8 40 1.6 1.  7:1 VSC-9723S40
4-8 60 1.8 1. 7:1 VSC-9723S60

8-12 40 2.0 2. 0:1 VSX-9723S40
8-12 60 2.2 2. 0:1 VSX-9723S60

8-18 40 2.3 2. 2 :1 VSZ-9723S40
8-18 60 2.5 2.2:1 VSZ-9723S60

12-18 40 2.3 2. 0:1 VSU-9723S40
12-18 60 2.5 2. 0:1 VSU-9723S60

Bias  Current,  maximum
at 12  Vdc    ......................  100  mAdc
at  -12  Vdc  ......................     30   mAdc

Connectors  ..............  See Outline Drawing

3581     7/76

Switching Speed
On-Off 3  ...........................    15  ns
Off-On4  ...........................    15  ns

Operating Temperature Range  ....- 54 to 95  °C
Operating power  Level   ...............      1  W

Printed  in  U.S.A.

varia`n/beverly   division/salem    road/beverly/massachusetts    01915



9723  Series

NOTES:

1.   Chnr.aclerist,ics   cmcl  operating  values   are   basecl  on per-
foi.mance  tests.   These figures  i"iy cha,ng.e  \vithout notice
ris  n  result  of  nclctitional  dtltn  or  procluct  i`efinement.    The
Viti.i.|n  Beverly  Division  shoulcl   be  consultecl before  using`
this  inform,|tion for  final  equipment ctesig.n.

SWITCHING   SPEED

10  ns/division

2.   Units  can  be  furnished  .it  other  isolation levels  between
20  clB  a.nd  80  clB.

3.   Me2isured     from     50   pet.cent     point     of     TTL    input   to
30-clB   isol[|tion.

4.   Measured     fi.om     50  pei`cent     point     of     TTL    input   to
within   1   (18   Of   insertion   loss.

BLOCK   DIAGRAM

TTL
8+       8-    INPUT

SPST    SWITCH    WITH    INTEGRAL    DRIVER

OUTLINE    DRAWING

LOCIC  INPUT
SMC CONNECTofi ®

i.nchD"ENsioNs:-iiF;r-



TECHNICAL   DATA

FEATURES

•   Low limiting level

•   Octave coverage

•   Up to  1 kw peak input power

•   High average power  rating

•   Fast recovery time

•   Small size

a

®

9724
Series

SOLID     STATE     BROADBAND

COAX[AL    LIMITERS

1-18     GHz

DESCRIPTloN

Varian  9724  broadband coaxial  limiters provide            these   limiters   ideal   for   use   in  EW   or  radar
octave   or    waveguide    band    coverage    between            systems.    Varian   limiting   diodes   are   used   to
1  and  18  gigahertz  with  low  limiting  level   and            assure reliable performance and to provide cap-
high  average   power   handling   capability.     Fast           ability   of  limiter  modification   to  meet  special
recovery   time  at   high  peak  power  input   make           system  requirements.

GENERAL    CHARACTERISTICS  I

ELECTRICAL

Frequency Peak Average hsertion
MaximumPulse

Flat ftyike Recovery
Vsun

Type
Range Power Power Loss Widths Leakages Leakage Time Number
(GHz) (W) (W) (dB) (HS) (mw) (er  /w) fus)

1-2 500 2 1.5 5 100 0. 5/1 2 1. 6:1 VSL-9724L

2-4 1000 2 1.6 5 100 0. 5/1 2 1. 6:1 VSS-9724L

4-8 500 1.0 2.0 1 loo 0. 5/1 0.2 1. 7:1 VSC-9724L

8. 0-12. 4 250 1.0 2.5 1 100 0. 5/0. 25 0.2 1. 9:1 VSX-9724L

12. 4-18. 0 100 0.5 3.0 1 30 0. 5/0. 25 0.2 2. 2 :1 VSU-9724L

PHYSICAL

Dimensions    ............   See Outline  Drawings
Weight

VSL-9724L   ,   VSS-97241 .........  2   oz/56   g
VSC-9724L   ,   VSX-9724L   ,

VSU-9724L     ..................  1  oz/28   g

NOTES:

1.   Characteristic   values   are  based  on  performance  testso
These  values  may  change  without  notice   as  a  result  of
additional  data  or  product  refinement.     Consult   Varian
Beverly  Division  before  using  this information  for  final
equipment design.

3582   3/77

RF Comectors ..........  See Outline  Drawings
Operating Temperature Range  ...- 30  to +7o  uc

2.   L-band  and   S-band  models  can  be  furnished   with  pulse
width  capabilities    of  70  Hs   a.nd  40  Hs,    respectively,   on
special  order.

3.   Versions   with  a  maximum   flat   leakage   of   10  mw   are
available  on  special  request.

Printed  in  U.S.A.
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OUTLINE    DRAWINGS

Ill Ill

VSL-9724L,    VSS-9724L

D"ENSIONS: -# -

SMA  FEMALE

VSC-9724L,    VSX-9724L,    VSU.9724L

EHPIE!



FEATURES

•   Fast switching speed

•   Low insertion loss

•   TTL compatible

•   Built-in bias circuit,  dc block and driver

•   Integral IC driver circuit

DESORIPTloN

The  9726  series  of  SPDT  switches with drivers           TTL-compatible.    These units are ideal  for  use
utilizes   Varian   broadband   PIN   diode   modules           in  EW  systems  requiring  fast  switching,  small
and   IC   switch  drivers.      The   IC   drivers   are           compact size,  and  high reliability.

GENERAL   CHARACTERISTICSL

PERFORMANCE

®

®

Frequency Minimum Maximum Maximum Type
Range Isolation Insertion Loss VS VVR Number
(GHz) (dB) (dB)

1-2 40 1.2 1. 5:1 VSL-9726S40

1-2 60 1.3 1. 5:1 VSL-9726S60

2-4 40 1.4 1. 7:1 VSS -9726S40

2-4 60 1.5 1. 7:1 VSS -9726S60

4-8 37 1.6 1. 8:1 VSC-9726S37

4-8 55 1.7 1. 8:1 VSC-9726S55

8 - 12 . 4 35 2.1 2. 0:1 VSX-9726S35

8 - 12 . 4 50 2.2 2. 0:1 VSX-9726S50

8-18 35 2.8 2. 0:1 VS Z -9 72 6S 3 5

8-18 50 2.9 2.0:1 VSZ-9726S50

12. 4-18 35 2.5 2.0:1 VSU-9726S35

12. 4-18 50 2.7 2.0:1 VSU-9726S50

ELECTRICAL
Switching Speed

On-Off2 ...........................     30  ns
Off-One ...........................     50  ns

Bias Requirements,  single TTL4
+12   Vdc  ..........................   100   rnA
-12   Vdc  ..........................   100   rnA

3583    5/77

PHYSICAL
Dimensions  ..............  See  Outline Drawing
Weight  .......................     4  oz/113.6  g
Colmectors   ..............  See Outline  Drawing
Operating Temperature Range  ...- 54 to +95  a C

Printed in  U.S.A.
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NOTES :

1.   Characteristic  values   a,re  based   on  performance  tests.
These  values   may  change  without   notice  a.s   a  result  of
additional  data  or  product  refinement.      Consult   Varian
before using this  information  for  fina.I  equipment  design.

2.   Measured   between   the   5091o  point  of   TTL  input   to   30  dB
isolation.

3.   Measured   between  the  50%  points  of  TTL  input   to within
1  dB  of  insertion loss.

4.   Dual  TTL is  available  as  an option.

OUTLINE    DRAWING

oo©© nE
---     =-        -

D"ENSIONS.. ~i#~



PRELIMINARY

TECHNICAL    DATA

DESCRIPTloN

Varian   9729    voltage   variable   attenuators   are
ideally  suited   for  use   as  linear  attenuators  in
electronic  warfare and ra,dar applications.  These
devices  utilize Varian  PIN  diodes  and  lineariz-
ing  circuits  for  octave  or  waveguide  frequency
band coverage at low drive current levels.   Each
preserves  low   VSWR   characteristics   over  the
entire  attenuation  range   with   matched   50  ohm
input   impedance.     All  units   are  very   compact
and  light  weight.

EEEE]
Series

VOLTAGE

ymlABLE    ATTENLiATORs

1-18     GHz

FEATURES

•   Small size

•   Octave or waveguide coverage
-  1  to  18  GHz

•   Low  VSWR  over  full  attenuation  range

•   Linear    control    voltage    versus    attenuation

•   Fast modulation response

GENERAL    CHARACT[RISTICS]

®

®

Frequency
Attenuation

Ius er tion
VS VVR

Type
Range Loss Number
(GHz) (dB) (dB)

1-2 40 1.8 2. 0:1 a    VSL-9729A40

1-2 60 2.0 2. 0:1 VSL-9729A60

2-4 40 2.1 2. 0:1 VSS -9729A40

2-4 60 2.2 2. 0:1 VSS -9729A60

4-8 40 2.3 2. 2 :1 VS C -9 72 9 A4 0

4-8 60 2.5 2.2:1 VSC-9729A60

8. 0-12. 4 40 3.0 2. 2:1 VSX-9729A40

8. 0-12. 4 60 3.2 2. 2:1 VSX-9729A60

12. 4-18. 0 40 3.3 2. 5:1 VSU-9729A40

12. 4-18. 0 60 3.5 2. 5:1 VSU-9729A60

ELECTRICAL

Linearity,   at one frequency in the  band
Greater  value  of ±1. 0 dB or ±7%  of  attenuation

Control  Voltage,  at  10mA  max    ...   0  to  6  V
Bias Requirements

Voltage   .......................     ±15   Vdc
Current   .......................     100   mAdc

RF Input Power
Peak  ..........................          4   W
Average  .......................     O. 5   W

Modulation Response  Time   ..... a..     100  ns
Attenuation  Flatness  vs.  Frequency

Greater  value  of  ±1. 0 dB or ±7% of attenuation

3581      3/77

Attenuation Change  with Temperature,
-3o°C  to  +70°C,   max   ........ a ......    ±10  %

PHYSICAL

Dimensions  ........ a . a a a .  See  Outline Drawing
Weight,   approx   ..................   9  oz/255  g
Cormectors

RF  Ports  .............. a . . a .....  Type SMA
Bias  Ports ........ a a .......... a .  Type SMC

Temperature Ra,nge
Operating   . . a ......... o a . o ...- 30  to  +70  °C
Non-operating .... a o a o o . o . o a . o  -54  to  +85   ° C

Printed  in  U.S.A.
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NOTE:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  Of
additional    data    or    product    refinement.      Consult    the

-=-
'.500                 I.1253Lj=

Varian   Beverly   Division   before   using  this  information
for  final  equipment  design.

OUTLINE    DRAWING

2.650
575T

PF CONNECTOP
SMA  FEMALE  (2)

D"ENSIONS:-#-

MOUNTING  HOLES

#D,A -u ,4,

SMC  SCREW-ON
CONNECTOP

DIMENsl ONA
•. 2.000VSL-9729

50.8
I.500

VSS-9729 Th
VS- I.300

C   9729
33.0

VSX-9729
I.300ire



PRELIMINARY

TECHNICAL   DATA

FEATURES

•   Small size

•   Fast  switching

•   High isolation

•   Low insertion loss

•   TTL compatible

•   MIL-STD-202E  construction

a

a

I:nEm
Series

SP4T   SWITCH

1-18    GHz

DESCRIPTloN

Varian  9730  series   switches   are  small,   SP4T           to  achieve  fast  switching  speeds in small pack-
r-I switches for use in electronic-warfare (EW),           ages.    By  using  series-shunt  diodes,    isolation
radar,  and  instrumentation  applications  at  fre-           values range between  20 dB  and  70 dB  with  low
quencies from 1 to 18 gigahertz.  These switches           insertion  loss.   The  rugged  construction  of  the
are  TTL compatible and employ  IC construction           switches  is  in  accordance  with MIL-STD-202E.

GENERAL   CHARAOTERISTlos

Frequency
Isolation

Insertion
VSWR

Type
Range Loss Number
(GHz) (dB) (dB)

1-2 45 1.5 1. 6 :1 VSL-9730S45

1-2 60 1.7 1. 6 :1 V SL-9 73 0 S6 0

2-4 40 1.5 1. 7;1 VSS-9730S40

2-4 60 1.8 1. 8 :1 VSS-9730S60

4-8 40 2.0 1. 8 :1 VSC-9730S40

4-8 55 2.2 1. 9 :1 VSC-9730S55

8. 0-12. 4 37 2.5 1. 9 :1 V SX-9 73 0 S3 7

8.0-12.4 50 2.7 2. 0:1 VSX-9730S50

12. 4-18. 0 37 3.0 1. 9 :1 V SU-9 73 0 S3 7

12. 4-18. 0 50 3.2 2.2:1 VSU-9730S50

3585   8/76

varian/beverlydivision/salem    road/beverly/massachusetts    01915

Printed in  U.S.A.



E]HEm

GENERAL    CHARACTERISTICS

ELEC"ICAL
RFPowerlnput,  max ............. o       30  dBm
Loss  Track,  from port-to-port  .....    0.3  dB
Bias  Voltage

At  50  mAdc  ................- 15  ± 1.5  Vdc
At 150  mAdc  ...............      +5 ±  0. 5  Vdc

Switching  ftyeed
Rise  Time  (10% to  90% RF)  .......     100   ns
Fall  Time  (90% to 10% RF)   .......     500  ns

LOGIC   TRUTH   TABLE

TTLL08ic
Condition At RF  Loss

Normal  Logic(N)State Logic Input

0
0  -  0. 7 V Low Loss

2  rnA max,   sink

1
2.1  -5.0  V High Loss40 4tA max,   source

inchDIMENsi0Ns:-i;i;fiir-

PHYSICAL
Dimensions ..............   See Outline Drawing
Weight,   approx   ................... 6  oz/170 g
Connectors  ..............   See Outline Drawing
Temperature Range

Operating   ...................- 30  to  70  °C
Non-operating ................- 40  to 85  °C

NOTE:

Characteristic   values   are   based   on   perfol.mance   tests.
These   values   may   change   without   notice   as   a  result  Of
additional    information   or   product   refinement.      Consult
Varian   before   using   this   information   for   final   equip-
ment   design.

OUTLINE    DRAWING

I                                              !Ef?r-
.3208.13 j±=

.250

(4)

.200

dslTROLPofiTLECONNECTOR

8©
8      I

3i5i.550

.750

13.97

19.05

ONNECTOFi
FEMALE  (5)
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solid  state  division

D E S C Fl I P T I 0 N

The VSZ-9900  microwa,ve  pulse-height detector
is  a  device  for   making  precise  measurements
of short-duration pulses.     Fast risetime pulses
with  narrow  widths  are  detected  and register a
corresponding   output   pulse   one   microsecond
long.     The  output  is  used  to  drive  an  internal
counter or external registering device depending
on the model  selected.     It is  particularly  useful
in determining peak leakage  power in TR  tubes,
detecting   missing   pulses   in   magnetrons,    and
making   peak   power   measurements   of   pulsed

A

a

TECHNICAL   DATA

VSZ-9900
Series

MICFl0WAVE

PULSE    HEIGHT   DETECTORS

transmitters.    Operating   in  conjunction  with   a
tuned  crystal  detector  and  precision attenuator,
this  device  can  be   triggered  by  extremely  low
power.  For  additional technical  information,  re-
fer toApplication Engineering Bulletin,  AEB-100 .

The   I'ulse   Height   Detector   is   constructed   of
solid  state  modules   providing  reliable  perfor-
mance and ease of maintenance.     The vsz-9900
series  is   comprised of  two models  which  offer
a  choice  of  package  options.

GENERAL   CHARACTERISTICS  1

ELECTRICAL

Input Voltage ,
VSZ-9900A  and VSZ-9900B    ......    115   Vac

Input Sensitivity and Pulse  Handling Capability
Peak Input,   absolute  maximum   ...        2   V
Input  Triggering Voltage,

Zin   =   50  a,   nominal2    .........   +30   mvdc
Rise  Time,   typical3   .............    500   ps
Pulse Width4

Minimum 500   ps
Maximum    ....................       40   4{S

Pulse  Recurrence  Rate   . .  Up  to  20, 000  pps
Output,  pulse  delayed  fs  60  4{s  from  input

VSZ-9900A,   Zo   =   50  a   ....    Into  open  circuit
Pulse  Polarity  .......  Positive  or Negative
Pulse  Amplitude,  peak
Pulse Width5,  nominal

VSZ-990o86...........

......    1   Vdc

....  '  '    1-   us

Digital Readout

NOTES:

1.    Characteristic  values  are   based  on  performance  tests.
These  figures  may  change  without  notice  as  the   result
of  additional   data  or  product   refinement.    Contact   the
Varian   Solid   State   Microwave   Ctoera.tion   before   using
this  information for equipment design.

2.    Triggering   threshold  may  vary  ±  20CZ,  during  warm-lip.
This  corresponds  to  a ±  1.0  dB  change  in r-f power  or  a
|o°C temperature  change.

3.    Information   on    Pulse   Height    Detectors   having   faster
risetime  is  available on request.

2597    4/71

Dimensions  .
Weight

VSZ-9900A
VSZ-9900B

PHYSICAL

.....    See  Outline  Drawings

..................    3.5    lbs

..................            6    lbs

ENVIRONMENTAL

Operating  Temperatures ...........    o  to  5o   C'C

PACKAGE   OPTIONS

Type Number Description

VSZ-9900AVSZ-9900B Detector with power  supply

Detector with power supply
and digital frequency or
pulse  counter

4.    Measured  at  909}o  of pulse  amplitude.

5.    Measured at  10% of pulse  amplitude.

6.    The  pulse  recurrence  rate  of  periodic  pulse  trains  can
be  read  directly  in  frequency  on  the  built-in  frequency
counter.   Also,  the  total number of  pulses that  exceed a,
preset  threshold  can  be displayed  on the  counter,  up  to
99 , 999  pulses .

Printed  in  L'. S. A.
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VSZ.9900   Series

TEST   MEASUREMENTS

EE    i  ====--=s=--==-=        =r=-I:-:==-I:-:I-.=-=-         ==-\-== _`

The   test   arrangement   for   making   transient
measurements     using     the    Microwave     Pulse
Height   Detector   requires   an   r-f   source,    the
device to be tested,   a precision attenuator,   and
a  crystal  detector,    the  output   of  which  is  fed
into  the MPHD  as  shown  in  the  block  diagram.

VSZ-9900A

IIIIi.I.                 '1,

i           '6.ooo MAx_

The  output  of the  MPHD  is  connected  to  an ex-
ternal recording device or to the internal digital
readout   colinter  depending  on  the  model   used.
For customer convenience,   the crystal detector
is   optional  but  a   simple  calibration   technique
can   a,dapt   most   positive   output   detectors   for
use with the MPHD.

OUTLINE    DRAWINGS

AC©oN            ©           +©-

f=-                     -_-i `
Z`   INPUT  BNC  UG-1094/U   OUTPUT  \

VSZ-9900B

i+6.oooMAx_
'

0(Xj
DIGITAL .880

COUNTED

[pps7
4.0W

XI      X'O\OFF`©Ou"    `
2.500

z4NpuT                                           RESET i

e



PRELIMINARY

TECHNICAL   DATA

D[SCRIPTloN

Varian  VAS  series  Of  step  recovery diodes are
special    silicon    varactors   diodes   for   use  in
high-order     multiplication,      pulse-sharpening,
pulse    amplifying,     and    time-delay    networks.
These    varactors    feature     controlled     stored
charge   and   optimized    step-recovery    charac-

®

®

YA!--#:  YAi:Zi
VAS-5s°e,TrevsAS-60

STEP    RECOVERY    DloDES

teristics.    Ily   careful   processing,    series   re-
sistance,      series     inductance,      and     parallel

:::::::annccee_praorveenkTe£:R#rBeomNe:y®Lb°r¥.z±ng°::¥
welding    techniques    are    used    throughout    to
a ssure   maximum   reliability.

PERFORMANCE      CHARACTERISTI€SL

MinimumReverse
Minimum Typical

Maximum Typical
Type

Breakdown Minority Minority
Voltage Carrier Carrier Transition Transition

at -10  HAdc Lifetime Lifetime Time 2 Times Number. 3
(V) (ns) (ns) (ps) (ps)

10 5 7.0 100 30 VAS-11
10 5 7.0 200 150 VAS-12
20 7 8.5 100 50 VAS-21
20 7 8.5 200 150 VAS-22
30 8 11.0 100 70 VAS-31
30 8 11.0 200 150 VAS-32
40 12 16.0 120 90 VAS-41
40 12 16.0 200 150 VAS-42
40 12 16.0 300 250 VAS-43
50 15 200 150 VAS-52
50 15 300 250 VAS-53
60 50.0 300 250 VAS-63

ENVIRONMENTAL

Temperature Range,  max
Operating.................

Storage...................

-65 to +175   °c
-65  to +2oo   °c

NOTES:

1.   Characteristic  values   are   based  on  performance   tests.
These  figures  may  change  without  notice  as  a  result  of
additional  data or  product refinement.  Consult the  Varian
Beverly  Division  before  using  this   iliformation  for  final
equipment  design.

2.   Transition  time   is  measured  between  20  and   80%  points
on  the  voltage  recovery  trace.    These values are  guaran-

3Ct52     3/77

teed   for   A(0.26   to   0.42   pF)    and    8(0.42   to   0.58   pF)
capacitance ranges  only.    Values for  C and  D  ranges will
be  slightly  higher.

3.   When ordering,   add  suffix   to  denote  junction  capacitance
measured  at 6  V  bias  and  1  MHz.  Capacitance  ranges  are
A(0.26-0.42   pF),    a(0.42-0.58   pF),    C(0.58-1.60pF),
and  D  (1.60  pF  and up).    Example: VAS-11AN10

Printed  in  U.S.A.
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VAS.10,   VAS-20,   VAS.30,   VAS-40,   VAS-50,   VAS-60

CHARACTERISTIC    CURVES

Typical    performance   valiles

lMPEDANCE     CHARACTERISTICS

6a/a
a6e3o`h Olya,

6€so`
6Ov

a.25      0.5         I.0             2.5          5            10              25         50
JUNCTION  CAPACITANCE.  AT  6V  (pF)

MEASUREMENT   TECHNlouES

MINOFIITY     CARRIEFt     LIFETIME    TEST    CIRCUIT

lIJI

EEL     H    E
--:-:-::--

LJ
INPUT   PULSE

J T,* L
OUTPUT   PULSE

*  Minority carrier   lifetime,   TL,   is  measul.ed  directly  at
the test output  using the above  circuit.

"ANSITloN    TIME    TEST    CIRCUIT

i-      __.._
+          |'Oons'min.                        .  -''

INPUT  PULSE

----- 80%

----- 20 %

OUTPUT   WAVEFORM

The   initial  blip   on  the olltput   wave form   trace   represents
the   beginning   of   the   recovery   cycle.      The   steep   ramp
represents  transition.

OUTLINE   DRAWINGS

CASE    STYLES

N10
.080 ± .005
2.03  ±   0.13

.050 I .003
I.27 ± 0.08

.015

0.38
MAX

.025  ± .003
0.76 ±0,08                           0.64 ±0.08

Ls= O.14 nH               Cp=O.20pF

.080 ± .005
2.03 ± 0.13

#MAX 092 ± .01 0
2.34±o.25
IIIIIH

.'20± .003

Ls=O.50nH               Cp=O.14pF

.080±.005
2.03 ± 0. I 3

.080 X .0025
2.03 X  0.06
TABS  (2)

.120±.00
3.05±0.08

I .00(
Fin

EF
M'N

Ls=0.50nH              Cp=O.14pF

ALSO  AVAILABLE  WITH  SINGLE  TAB 0R
DOUBLE  TABS  IN  H 0f} u CONFIGURATION

.062  ± .002
I.57  ± 0.05

.062  ± .002
I.57  ± 0.05

•HEAT  SINK  END

.080 ± .005
2.03  ± 0.13

.062 ± .002
I.57  ±  0.05

.215  ±  .0'0
5.46  ±  0.25

.062  ±  .002
I.57 ±  0.05

.'20 ±  .003

Ls=O.50nH              Cp-O.14pF

D"ENSIONS:-#-

®

®
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DESCRIPTloN

Varian   400-gigahertz   diodes     are   microwave
gallium-arsenide varactor  diodes which  provide
extraordinary  gain  bandwidth  performance  with
exceptionally-low    noise    figure   at   frequencies
from  UHF through Ku bands.   These diodes meet
the most demanding mechanical and environmen-
tal requirements;  their ultimate stress  toleran-
ces  far exceed a.ny conceivable  equipment  need.

GENERAL   CHARACTERISTICS

Reverse  Breakdown Voltage,  min .....   6.0  Vdc
Power Dissipation,  max .............   250  mw
Operating Temperature ..... +2o  k to +175  °C
Storage  Temperature ....... +20  qc to +2oo  °C

a

`®

When ordering,  specify the  case  style  desired by adding the
suffix  N10,   N15,    N19,   or  N20.      Example:    VAP-101N15.
Other  case  styles  can be  supplied  upon request.

OuTLiNE   mAwiNGs

Case   N10

•8FEFT±==8E!T=

.080±.005

.062±.002

Ei,_i
.025  MAX

ANODE

.062±.00

.120±.003

221.2     10/69

.015
MAX

.025

.003

Case   N19

]unFfi±
IIRI

I.186
±.010

DIMENSIONS   ARE   IN  INCHES

P RE l i M I N A R Y

€AL    BAT

GALLIUM    ARSENIDE

PARAMP   DloD[S

All contacts  are  bonded or brazed  and  the   final
package  is hermetically sealed.  The wide choice
of  package   style,   series  inductance,   and  case
capacitance  permits  the paramp designer to op-
timize   his   design   quickly.      Extremely   rigid
production controls  yield  diodes  having uniform
dynamic performance characteristics.

Junction Cutoff
Typecapacitance2 Frequency3

at0V at -6 V Number
(pF) (GHz)

0 . 4-0 . 9 300-400 VAP-101
0 . 5-0 . 7 400-500 VAP-102
0 . 3-0 . 5 300-400 VAP-103
0 . 3-0 . 5 400-500 VAP-104

080
005

.025

Case   N15

•AX=H

.080±.005

.062±.002

t
.062

±.005'
.120± .003

c-::;:1

.o25MAXL

varian    beverly/salem    road/beverly/massachusetts    01915

.062±.002

•HEAT   SINK  END
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PARAMP    I}10DES

PACKAGE   PARASITICS

All  microwave  packages  possess a parallel ca-
pacitance   and   a   series   inductance.      Package
capacitance   values   a,re   given   for   the   empty
case and do not include internal fringing capaci-
tance  (amounting  to  0.01  to  0.02  pF).    Values
are obtained  by substitution  of a package  for an
air  gap,   the length  of which  corresponds to the
package  height  (excluding  prongs).     Inductance
is measured at 1  GHz in a 50  ohm  coaxial cavity
whose  inner conductor  is  120 mils  in diameter.

Parallel case capacitance is controlled to within
0.01  pF  by  preselection  and   sorting  of  empty
cases.     Inductance   can   be   selected   to   within
±10q7o   of   the   values  shown  by  variation   in  the

NOTES:

1.    Characteristic  values  are  based  on  performance  tests.
These  figures  may  change  without  notice  as  the  resiilt
of  additional  data  or  product  refinement.     Contact   the
Varian   Solid   State   Division,     Beverly,    Massachusetts
before  using  this   information  for  equipment  design.

2.    Measured   at   0  V   using   a   1-MHz   capacitance   bridge.
Junction   capacitance   can   be   controlled   within   ±10   %

internal    contact    structure.      This    selection
ability  and   resultant  control   are  of particular
advantage   when   the   end    use   involves   fixed
tuned circuitry.

Package Parallel
TypicalSeries

Style Capacitance4 Inductance
(pF) (nlD

N10 0 .17-0 . 20 0.11

N15,   N19 0 . 20-0 . 27 0.3

N20 0 .12-0 .16 0.4

at   no   increase   in   cost.     Value  does  not  include  case
capacitance .

3.    Measured   between   2 rnA   and   -6  V   at   10  GHz  using  a
Smith   lmpeda,nee   Plot  Method.

4.    Can  be   controlled   to  within   ±0.01  pF   of  any  specified
value  within  the  range  for  a  particular  package  style.

Typical   Smith   Chart    Plot

®



TECHNICAL   DATA

MICROWAVE

GUNN   EFFECT

DloDES

5-60    GHz

FEATUFIES

•   LOW  FM  AND AM  NOISE

•   LOW  VOLTAGE  OPERATION

•   OPERATION TO 60  GHz

•   HIGH RELIABILITY

®

®

DESCRIPTloN

Varian Gunn-effect  diodes  are gallium-arsenide
devices   for   converting   low-voltage   d-c  power
directly  to  microwave  frequency  power.     They
provide from  10  to  500  milliwatts  at  frequencies
between  5 and 60  gigahertz.   Easily  incorporated
in  any  microwave  resonant  structure,    whether
it  is  waveguide,   coaxial,   stripline,   or   micro-
strip,    these  diodes  produce  reliable  low-noise
power for  a  wide  variety of  microwave-oscilla-
tor  applications.     Some   of   the   many   uses  for
Gunn-diode oscillators  are:  local oscillators for
radar,  fuses,  and communication microwave in-
trusion   alarms;    automobile   anti-skid   braking
systems  and anti-collision ra.dars;   YIG  oscilla-
tors for sweepers  and  EW  systems;   parametric
amplifier  pumping;   and  .transmitter  oscillators
for communications,  radars,  and beacons.

Before   a   wafer   is   used    to   make   production
diodes,    it   is   subjected    to    extensive    evalua-
tion.       Sample    diodes     are    assembled    from
each    wafer     and    r-f    and     d-c    parameters
of   each   diode    are    measured   and   recorded.

To   assure   proper   diode   operation   under  cold
and   hot   temperature   conditions,     d-c   current
is   monitored   while   each   diode,   with  d-c  bias
applied,    is   subjected  to  3  temperature  cycles,
from   liquid-nitrogen   temperature    to    that   of
boiling  water.     After  temperature  cycling,    all
diodes  are  thoroughly  leak  tested.     Then   each
sample  diode  is  burned-in  at  rated  d-c voltage
and   current   for   72  hours  at  a  heat-sink  tem-
perature  of  +7|°C.

All   production   diodes   are   subjected   to   a  72-
hour   burn-in   at   a   heat   sink   temperature   of
4:5°C   with   full   rated  current  and  an  operating
voltage   10%   above   the   rated   value.    They are
tested   for   r-f   power   output   at   a   customer-
specified   frequency.     During   test,    threshold
currents   and   operating   currents   and  voltages
are  monitored.    Each  diocle  receives  one  tem-
perature   cycle   from   -195°C   to   +100°C   while
operating  at  rated  bias.

GENERAL   CHARAOT[RISTICS]

PHYSICAL

Dimensions  .............   See  Outline Drawings
Cooling.........................Conduction

ENVIRONMENTAL

Storage  Temperature  ..........- 54  to  +125  °C
Heat  Sink  Temperature .........- 54  to    +71  °C
Vibration  .............................  20     G

ELECTRICAL

Wide-band    Gunn    Diodes

FREQUENCY
MINIMUM RAXIMUM BIAS CURRENT

STANDARD TYPEOUTPUT BIAS (mAdc)
COVERAGE(GHz\ pOwER 3(mw) VOLTA GE 3(Vdct Operating Threshold CA SE  STYLE 4- NUMBER 5

TVD Mar TVD Max

8. 0  -  12. 4 10 12 550 700 700 900 N34, N103,  N111 VSX-9217S1
8.0  -12.4 20 12 650 850 850 1000 N34, N103, N111 VSX-9217S2

12.4  -18.0 10 10 650 850 850 1000 N34, N103, N111 VSU-9218S1
12. 4  -  18. 0 20 10 750 900 950 1100 N34, N103, N111 VSU-9218S2

2657             2/76 Printed in  U.S.A.
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MICROWAVE    GUNN    EFFECT    IMODES

GENERAL   CHARACTERISTICS    (Cont.)1

ELECTRICAL

Narrow-band    Gunn    Diodes

FREQUENCY
MINIMUM RAXIMUM BIA S CURRENT

STANDARD TYPEOUTPUT BIAS (mAdc)
COVERAGE pOwER6 VOLTAGE3 Operating Threshold CASE  ST¥LE4 NUMBER 5

(GHz) (mvI (Vdc) TVD Max TVD Max

5. 0  -  8. 0 10 18 200 300 350 500 N23,   N33 VSX-9209S1

5. 0  -  8. 0 10 18 350 500 500 700 N23,   N33 VSC-9209SIA

5. 0  -  8. 0 25 18 300 400 450 600 N23,   N33 VSC-9209S2
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ERRATA

In the table o£ General Characteristics on page 2,

the  values  under  ''Maximum  Bias  Voltage"   for

the  VSA-9210  family  of  .microwave  Gunn-effect

diodes    should   read   ''7.5  Vdc"    not   ''6  Vdc''.

varian/solid    state   west     division/611     hansen    way/palo    alto/california    94303
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NOTES:

1.   Characteristics   and   curves   are   based  on  performance
tests.    These   values   may   change   without   notice   as   a
result  of  additional  data or  product refinement.    Consult
the   Varian   Solid  State  West  Division   before  using  this
information  for  final  equipment  design.

2.   Power output is  measured  at  a heat  sink  temperature  Of
25°C  at  the  lowest   and  highest  frequency  points   in  the
operating  frequency  band in a  Varian  Critically  Coupled
Cavity.     Each  diode  is  serialized   and   minimum   power
output  is  verified  across  the  frequency  band.

3.   Voltage  specified   is  the  maximum  voltage  required  for
operation   within   the   frequency   band    specified.     Bias
voltage generally decreases  as frequency increases.

. I 20 ± .003
3.05±0.08

.062±.002
I.57±o.o5

POSITIVE -
TERMINAL

.080±.005
2 .o3 ±o. I 3

.062±.002
I.57±o.o5

.2 I 5 ±.010
5.46±0.25

I.57±0.05
.062±.002

Ls3 0.50nH             Cp=O.18pF

Case   N34

MICROWAVE    GUNN    EFFECT   DloI}ES

4.   Case  styles listed are generally in factory  stock.    Diodes
may  also  be  supplied  in  the  following case styles:   N20,
N23,   N33,   N34,   N57,   N103,   N111,   andN113.      Heat  sink
of the diode package is  the cathode.

5.   The  suffix  "S1",  "S2",   etc.   denotes  power  output.    The
suffix "N33",  "N34", etc.  denotes  diode case style.   They
are  used  for  quoting  and  ordering  purposes.     When   an
order is  received at Varian,  e. g.  VSX-9201SIN33,  a two-
letter  suffix  is  assigned,   e.g.  VSX-92014=,   to  identify
the  customer   and  the  exact  specification  requirements.

6.   Power output is measured in a  Varian  Critically  Coupled
Cavity  at  a heat  sink  temperature of  25°C  at a specified
center   frequency.    Exact   opera.ting   frequency   must   be
specified  at  time  of order.

OUTLINE   DRAWINGS

Ls=O.40nH

TERMINAL

Ls=O.20nH                Cp=O.12pF

Case   N103

•160 ± .002
4.o6±o.o5

)®L

.I '6 ± .001
2.95± o.o3

•8.i3±6?8!

.020 ± .00 I
0.5 I ± 0.03

±.006-002

POSITIVE

Ls= 0.20nH                Cp=0.12pF

• HEAT  SINK  END

Cp=0.33pF

.158 ± .0'0
4.0 I ± 0.25

NECATIVE

Case    N111IT

f#5u

POSITIVE
TERMINAL

6?52o°8±.%?o25i

Case    N33

5'.8%±.o°.P35DIA

i_iTHii
.004iill

H+EEE=EE=

Liiiiiiiiii]
.I I 5 ± .cO2
2.92±0.05 DIA

3-4euNc-2A

TERW"^L
L§=O.35nH             Cp=0.37pF

Case   N57
.I I 5 ± .002
2.92 ± 0.05

.050±.005
I. 27 ± 0.I 3

DIA

.038±.006
0.9 6 ± 0. I 5

0.5 I ± 0.05

3-40 UNC-2A
TERMINAL

Ls=O.20nH             Cp=0.17pF

Case    N113

•'00±.002
2.54± 0.05

.053 ± .003
I.35 ± 0.08

`i_i

POS'T'VE

.158 ± .010

NEGATIVE
TEBMINAL

6?!8±.8.a
+ .004 -.003

I. I 4 + 0.10 -0.08

Ls=O.20nH                Cp=0.12pF

3

.115 ± .002
2.92±0.05

.035  ± .005
0.89 ± 0.13 DIA.

0.5 I  ± 0.05

0.97 ± 0.15

3 -48 UNC -2A

Ls=O.20nH              Cp =O.15pF

DIMENSIONS: -¥-



MICROWAVE    GUNN    EFFECT   DloDES

FIGURE   1    Block diagram of a conventional  microwave  test arrangement for  evaluating diode  performance.

APPLICATloN   NOTES

TYPICAL     DEVICE    PERFORMANCE    CHAF!ACT[RISTICS

Performance  of  a  Gunn  diode   is  critically  de-
pendent  on  the  circuit  in  which it is used.    The
following  discussion  of  Varian  Gunn  diode per-
formance  presents  general  information  for  use
as    basic    guidelines    in   designing    the   circuit
with the diode.    Diode  users  are  encouraged  to
consult   with  Varian   regarding   specific   infor-
mation   on   device   characteristics    and   circuit
requirements.     We   are   continually   developing
more  comprehensive  and  specific  device  char-
acterization   information    to    help   the   user   Of
Varian   Gunn   diodes.

N0lsE    CHARACTERISTICS

Noise  performance  Of  Gunn diodes  is quite  good
in  terms  of  both  the FM and  AM noise from the
devices  in   standard  circuits.    FM   noise  of  an
oscillator is inversely proportional  to  the loaded
Q   of   the   circuit.    For  good  low  noise  perfor-
mance,   a  high  Q  circuit  should  be  used.     The
curve   in   Figure  2  below   presents   typical   FM
noise   of   a   Varian   Gunn  diode   in  a  waveguide
cavity  having  a  circuit  Q  as  2,000.     Loaded  Qs
of  common  circuits   range  from  50  up  to  sev-
eral  thousands  and  FM  noise varies  in  inverse

I .

- . .

0.5       I              3     5       10            30  50100         300500
DISTANCE  FROM  CARfilER (lHI}

FIGURE   2      Typical  double-sideband  FM  noise  per-
formance  of  a  Varian Gunn diode  in  an
X-band waveguide cavity with aQS2000.      4

proportion to  the ratio of the Qs.  Typically,  very
broadband   tunable   Guam   Oscillators   using   va-
ractor diodes  have  Qs  less  than   50  and  there-
fore have higher  FM noise as shown in Figure 3.

400

300
®iI- ZOO
LrI

1111
11
11
11
11

5       I                  3     5        10             30   50     loo          300500
DISTANCE   FROM  CARBIEf]  (kHz)

FIGURE   3      Typical  double-sideband  FM  noise per-
formance  of  a  Varian Gunn diode  in  an
X-band waveguide cavity with a Q S50.

On   the    other   hand,    Gunn   devices    which   are
tunable   with   YIG  spheres  or  with  very-high-Q
waveguide   circuits   have   low   FM  noise  due  to
the  effective  high  Q  of  the  tuning  circuit.     AM
noise   of   a   Gunn  diode   is  also  generally  quite
low   and   typical   AM   noise   performance    of   a
Varian Gunn diode is  shown in Figure 4.

I

a.I           0.30.5       I               3    5        10           30   50100
DISTANCE  FFtoN  CARRIER  (kllzl

FIGURE   4     Typical  double-sideband AMnoise  char-
acteristics   of   an   X-band   Gunn   diode.
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FREQUENCv    AND    powER   vmiATioN

AS    A    FUNCTloN    0F    TEMPERATURE

Critical   parameters   in   the   design   of   a   Gunn
oscillator    are   the   relationships   of   frequency
and power  to  temperature.   These relationships
are  not  simple  because many factors contribute
to both frequency and power variation.  However.,
there  are  some  general criteria which are use-
ful   in   the   design   and   use   of   the  Gunn  diode.
First  of   all,   frequency  variation  is  a  function
of   all   circuit  parameters   plus  device  param-
eters.    Frequency   changes   in   a  simple  cavity
can   be   easily   calculated  in  terms  of  the  total
variation  with  respect   to  a  given  temperature
range by taking into  account the metal movement
of   the   cavity   with   temperature.     However,   in
most cavities,  there  are  other contributing fac-
tors,   such  as  diode  support  posts,   tuning  ele-
ments,   (whether  mechanical  or  electrical)   and
load contribution.    All  of  these  factors  must  be
considered  when  determining  the   exa,ct  change
of  circuit  frequency  with  temperature.   In gen-
eral,   for  a  very  high  Q  circuit,   the  change  in
frequency   is  determined   almost  completely  by
the   circuit  parameters   and   can   be  controlled
by  standard  microwave  circuit  techniques.     As
the   Q   of   the   cavity   decreases,    especially   at
loaded Qs  of  50 or  less,   the device contribution
becomes significant and  at  very  low  Qs  the de-
vice   is   a   major  cause  of  frequency  shift  with
temperature.   Typical values at X-band frequen-
cies   for   the   device  itself  range  from  -0.5   to
-1.5  MHz/°C.    Thus,  in alow Q circuit,  mean-
ing Qs less than 50,1 MHz/°C ls  a typicalvalue.
At  higher  Qs,   i.e.,   above  1,000,   temperature
coefficient  is  controlled  more  by circuit design
and variations of  200  kHz/°C  to 400 kHz/°C can
be   achieved.    By   going   to   higher  Qs,  such  as
with   additional   stable  cavities   or   by  selective
circuit   compensation    over   narrow   operating
bandwidths,    it  is  possible  to  realize  tempera-
ture  coefficients  of  50  kHz/°C.

Power   variation   with   temperature   is   also   a
function  of  both  circuit  and  device parameters.
The efficiency  of  a  Gunn device  decreases  with
increasing   temperature.      A   general    rule   of
thumb  is  that  a  device  will  have   between  0.02
and  0.04 dB/OC   power   variation  as   a  function
of  temperature`    This  can be improved or made
worse  by  the  conditions  under  which  the effec-
tive  match   to   the   device  itself  is  made.     For
example,    the   diode   and  load   impedances   can
be   matched   at  higher   or  lower   temperatures
and  thereby   produce   different  rates   of   power
level   variation    with   temperature,    since   the
impedance   match   between   the   device   and   the
load  also  changes  with  temperature.

MICROWAVE    GUNN    EFFECT   DloDES

Further,  the  coupling  from  the  load  to  the  de-
vice can be changed  by temperature to minimize
the  rate  of  power  variation.    Another  technique
for  minimizing  power  variation  with   tempera-
ture  is  to  compensate  the bias  supply in the di-
rection of  minimum power variation by increas-
ing  the  voltage,    and  therefore  the  power  input
to   the   device,   as   the   temperature   increases.

BIAS    VOLTAGE    EFFECTS

Both frequency and output power  of a Gunn device
are sensitive  to the voltage applied to  the device.

The   change   of  frequency   with   device   bias   is
typically  called  modulation  sensitivity  or push-
ing  factor    and   is   related   to   both   the   device
par.ameters and  the circuit parameters.   In gen-
eral,  the modulation sensitivity Of a Gunn device
is  inversely proportional  to  the loaded cavity  Q .
For   typical   Gunn   diodes   in   a  cavity  having  a
Q  of  1,000,  modulation sensitivity is   usually   3
to  5  MHz/V.    This  value,  of course,  is  a  func-
tion of the  absolute magnitude of the bias voltage
applied and is lowest near  the optimum efficiency
point  of  the  device.    Figure 5  shows  modulation
sensitivity in a typical waveguide circuit.

NEINa-ASuR EOATITYW X-BAlTH ND

ACAV
>'000

7                     8                     9                    10                    ''                     '2
GUNN  BIAS VOLTAGE (Vdc}

FIGURE   5      Modulation  sensitivity   of  a  Gunn  diode
in  a  typical  waveguide  circuit.
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FIGURE   6     Gunn~diode   output   variation   with   bias
voltage.



MICROWAVE   GUNN    EFFECT   DloDES

Output power variation is  a direct function of the
bias  voltage  applied  to  the  device and is lowest
near  device  saturation  with voltage and is high-
est   near   the   start   of  oscillations.    A   typical
value   of   the   power   pushing  factor  in  a  cavity
with  a  Q  of  1, 000  and  near  optimum efficiency
is  0.5 dB/V.    Figure  6   shows  power pushing  in
a waveguide  circuit.

EFFICIENCY    0F    GUNN    0EVIC[S

The  efficiency  of  Gunn  devices  is  a  function Of
device design parameters,  material quality,  and
operating   temperature.    Typical    Guam   device
efficiencies  are  shown  in  Figure  7.

+ +iPICALPf'CAPAB'L',.:..,`;`..i#TY

a              10            20            30            40            sO            CO
FflEOuENCY (GHl )

FIGURE   7      State-of-the-art  and typical efficiencies
obtainable  with  Gunn  devices.

In designing  a  Gunn oscillator,  noise,  tempera-
ture  of  operation,   pulling  factor,  etc.,   usually
require    considerable    compromise    to   achieve
typical operating efficiencies of from 1/2  to  1/3
the   values   obtainable   under    ideal   conditions.

BIAS     0lRCUIT    CONSIDERATloNS

The Gunn diode is widely accepted as  a highly re-
liable source of microwave energy.    However,  to
realize  the   inherent  reliability   provided  by  the
Gunn  diode,  the  proper  application  of  these  de-
vices in microwave circuits  must be understood.

There  are   two  primary  causes   of  catastrophic
failures in Gunn diodes  -  overheating and over-
voltage.    Overvoltage can occur in a subtle man-
ner   that   is   often   overlooked.     Even   though   a
power  supply  is  very  well  regulated,    spikes  of
voltage   great   enough   to   exceed   the  breakdown
voltage  (Vb)  may  be  induced  due to  the  inherent
current   drop   in   a   Gunn  diode.    Only  a  voltage
spike   is   required   to   initiate   breakdown.     The
charge   stored   in   the   line   between   the  voltage
source  and  the  Gunn  diode  may,   when  added  to
the   d-c   bias,    produce   a   voltage   spike   large
enough  to  cause  failure  when  the  current  drops
from  its  threshold  value  to  its  operating  value.

The   breakdown   electric   field   of   a   Gunn  diode
is   related   to    the   product   of   average   doping
concentration   and   length   of    the   active   region
(not)   of   the   device.    Depending   on   the   device
design    (not  product   and   interface),    practical
devices    exhibit   pulsed   breakdown  voltages    at
room  temperature  Of  5 to  15  times  their thresh-
old   voltages.    Normal  CW operating voltage  (Vo)
is   3   to   4   times  the threshold voltage.     Hence,
there  is  usually  a  reasonable  safety  factor.

As  the   Gunn-diode  bias  voltage   increases  past
threshold,    the   current   drops   rapidiy   (if   one
estimates   feed-through   capacitance   at   100   pF
and  series  resistance  at  3 ohms,  the  time con-
stant  of  the  current  drop  is  300 ps).     See  Fig-
ure  8.     Any  series  inductance   in   the  bias  line

0                      V|h                                                   Vo              \'moi
RELATIVE  BIAS VOLIACE (Vdc)

FIGURE   8   Gunn-diode   bias   characteristics.

creates   a   voltage  spike  equal   to  -L(di/dt).    If
the   sum   of   the   operating   voltage    and   spike
voltage    exceeds    the    breakdown   voltage,    the
device breaks down and the diode may fail.

FIGURE   9       Typical   Gunn   diode    bias   circuit   with
zener  diode   to   protect  against   trans-
ient   voltage    spikes,    and   a   resistor-
capacitor  leg   to   minimize  bias  circuit
oscilla.tion.
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These   problems   can  be  corrected   by   reducing
the  bias  line  inductance  (L),   by  increasing  RC,
and/or  by  adding  zener diodes  as  shown in Fig-
ure 9.    One   straightforward  way    to    solve   the
problem  is  to  place  a  large  tantalum  capacitor
(1 HF  or  larger)  across  the  bias  terminals,   as
close  as  possible  to  the  diode.    This increases
the circuit time constant and  loads any transient
spikes   which   occur.     All   leads   should   be   as
short   as   possible.    This   large   capacitor   will
also  a,id  in  suppressing  bias circuit oscillation.
To insure  positive  protection  of  the Gunn diode,
the   zener  diode   response  time should   be   less
than  100  ns.

MICROWAVE    GUNN    EFFECT    DloDES

OPERATING     PRECAUTloNS

To   assure   satisfactory   performance   and  long
life,     the    following    precautionary    measures
should   be   taken:

1.   Sufficient   heat   sinking    should   be   provided
to  dissipate  the  heat  generated  by  the  Gunn
diode,

2.   Make  sure the operating voltage for  the  Gunn
diode   is   positive.    A   negative  voltage   may
damage  the  diode.

3.   The  bias  power  supply  should  be  capable Of
delivering maximum threshold current at  the
lowest  operating  case  temperature.

4.   Each  diode  should  be protected against volt-
age  transients  and  bias  current oscillations.

RELIABILITY

Varian Associates has manufactured Gunn diodes
since 1963.    Some  of  the many major  programs
using Varian Gunn diodes are:

• NIMBUs satellite        . TIROs satellite
• F-14 Aircraft Radar . Standard Missile
• F-15 Aircraft Radar  .  Standard 11 Missile
• F-16 Aircraft Radar . MARK45 Fuse Program

Since   May   1968,   Varian  has  had  a  continually
operating Gunn diode life test pl.ogram.  Through
October  3,1975,  a group of 28diodes  (X through
Ka bands ; ranging in output power capability from
18  to  510  mw)  has  operated  a  total of  997, 637

device hours.  All diodes  in the life test program
utilize  direct  metal  Au-Ge-Ni  contacts  and are
ultrasonically bonded to the copper studs of N-33
and  N-34  packages.    The diodes al.e operated in
waveguide cavities at rated  voltage into a resis-
tive termination.   Bias circuits include transient
and  oscillation  suppression  to  prevent  possible
destructive  voltage  spikes.    All  operation  is  at
room   temperature   with  for.ced   air   cooling   to
maintain stable cavity temperature.    The diodes
on  life test  are  operated under continuous oper-
ating  conditions    and   randomly   selected  from
regular  production  runs   after   the  standard  72
hour  operating  burn-in.

Summaries of the life  test results of all  the diodes are listed in Ta,ble I  below:

TABLE     I

Reliability    of    Continuous.operation    Devices

Total Quantity Total Operation Total  Failures* Confidence  Level MTBF Failure Rate
(h) (%) (h) (per  million hours)

28 997, 639 1 50 614, 666 1.63
60 509' 723 1.96
90 267, 932 3.73

*  Failure Criteria are  that the device operating current or output power changes  significantly  (> 3 dB),
or that the device experiences catastrophic failure.

7
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PHYSICAL    AND     ENVIRONMENTAL    TESTS

Varian  Gunn  diodes  are  capable  of  meeting  the  following   MIL-STD-750   Specification  requirements
under  the  test conditions noted.

Test NIL-STD-750Reference
Test Conditions

Steady  State Operating Life 1026.1 1000 hours minimum operating time at
maximum active layer  temperature of 225° C

Ifigh Temperature Life 1031.1 1000 hours minimum  storage time at 150°C
Physical Dimensions 2066 Device profile at 20X

Solderability 2026 Sn 60,   Pb 40,   solder  at 230°C
Temperature Cycling 1051.1  Cond. 8 5  cycles from  -65°C  to +150°C,   5  hours  at

extremes,  5 minute transfer
Thermal Shock 1056.1 5 cycles from  0°C  to +100°C,   3  second transfer

Moisture Resistance 1021.1 10 days, 90-98% RH, -10°C  to  +65°C nonoperating
Shock 2016.1 5  blows  each, X[ , Yi , Ya ,1500  G,   0. 5 ms pulse
Vibration Fatigue 2046 32 ±8  hours  each X, Y, Z, 96  hour  total,  60  Hz,

20  G min,

Vibration Variable Frequency 2056 Four 4-minute cycles eachx, Y, Z, at 20 G min.
100  to  2000  Hz

Constant Acceleration 2006 1  minute  each X[ , YL , Ya ,  at 20, 000  a
Terminal Strength 2036.1  Cond. 8 Stud package -2 pounds for  3 s,  120°  apart
Salt Atmosphere 1041.1 35°  fog for 24 hours

OARRl[R   T0   SID[BAND   RATlos   FOR    FREQUENCY   MODULATED   SIGNALS

8

Th the nomogram,  a straight line has been drawn
between  the  10  kllz  point  on  the  FM,    distance
from the carrier,  scale to the 10 Hz point on the
AF  scale.

To convert FM noise from AF in Hz rms  to noise
power  in  dBc,  find  the  intersecting point on the
center scale.   In the example at the left,  we find
that  double  sideband  noise power  is  60 dBc  and
that single  sideband noise power is  63 dBc.  Con-
version  is   independent  of  measurement  band-
width,    however,    the  actual  value  of  FM  noise
does   depend   on   bandwidth.     Hence,    bandwidth
must  be  specified.

i:: (eB) . 2O LOO # FOR "O slDEBANDs

WHERE:
Pc  =  POWEFt    IN    THE  CARRIEFt

Fke[  pOwEFt   iN   THE  siDEBAND
FM.  MODULATION   FREOUENCY

AFE  FFtEOUENI:Y   CHANCE ®
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DESCRIPTloN

Varian  paramp   diodes  are   microwave   silicon
varactor   diodes   which   provide   extraordinary
gain/bandwidth    performance     with    low-noise
figure   at   frequencies    from   UHF   through   Ku
bands.     These diodes meet  the most demanding
mechanical    and   environmental   requirements;
their  ultimate  stress  tolerances far exceed any
conceivable  equipment  need.     All  contacts  are

GENERAL   CHARACTERISTICS]

Reverse Breakdown Voltage,  min   ....   5.5  Vdc
Power  Dissipation,  max .............   250   mw
Operating  Temperature .........- 65 to +175  °C
Storage  Temperature ...........- 65 to +2oo   °C

Junction Cutoff
MinimumPumped

Typecapacitance3 Frequency3 Figure
at -6V at -6V of Merit4 Number

(pF) (GHz) (GHz)

0 .1-0 . 2 100-150 16.5 VAP-81A
0 .1-0 . 2 150-200 22.0 VAP-81B
0 .1-0 . 2 200-250 27.5 VAP-81C
0 .1-0 . 2 250-300 33.0 VAP-81D
0 .1-0 . 2 300-350 38.5 VAP-81E
0 .1-0 . 2 350-400 44.0 VAP-81F
0 .1-0 . 2 400-450 49.5 VAP-81G
0 .1-0 . 2 450-500 55.0 VAI)-81H
0 .1-0 . 2 500-550 60.5 VAP-81I
0 . 2-0 . 3 100-150 16.5 VAP-82A
0 . 2-0 . 3 150-200 22.0 VAP-82B
0 . 2-0 . 3 200-250 27.5 VAP-82C
0 . 2-0 . 3 250-300 33.0 VAP-82D
0 . 2-0 . 3 300-350 38.5 VAP-82E
0 . 3-0 . 5 100-150 16.5 VAP-83A
0 . 3-0 . 5 150-200 22.0 VAP-83B
0 . 3-0 . 5 200-250 27.5 VAI)-83C

\Vhen ordering,  specify the  case  style  desired by  adding the
suffix  N10,    N15,    N19,   or  N20.      Example:    VAP-81AN15.
Other  case  styles  can be  supplied  upon reqiiest.

2149        6/69

bonded  or brazed  and  the  final package  is her-
metically  sealed.     The  wide  choice  of package
style,   series  inductance,   and case  capacitance
permits  the   paramp   designer  to   optimize   his
design   quickly.     Extremely   rigid   production
controls  yield   diodes   having   uniform  dynamic
performance characteristics .

OUTLINE    DRAWINGS

Case   NIO

±.§!:T|    ,ANODE     ANODE

.080±.005

.062±.002

ANODE-

.025  MAX

.060
±.005

.025  MAX

c:I:,!

::::=

Case   N20

.002
.062±

.080±.005

.062±.002

ANODE IiiE

DIMENSIONS   ARE   IN  INCHES

varian/solid      state     division/salem     road/beverly/massachusetts     01915

002

.080

.005

IIIIIIIIIIIIRI
.062

±.005__I
.120±.003

•HEAT  SINK  END

Printed  in  U.S.A.
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PACKAGE   PARASITICS

All  microwave  packages  possess  a parallel  ca-
pacitance   and   a   series   inductance.      Package
capacitance   values   are    given   for   the    empty
case and do not include internal fringing capaci-
tance  (amounting  to  0.01  to  0.02  pF).    Values
are obtained  by substitution  of a package  for an
air  ga.p,   the length  of which  corresponds to the
package  height  (excluding  prongs).     Inductance
is  measured at  1  GHz  in a 50  ohm  coaxial  cavity
whose  inner conductor  is  120 mils  in diameter.

Parallel case capacitance is  controlled to within
0.01.pF  by   preselection  and   sorting  of  empty
cases.     Inductance   can   be   selected   to   within
±1097o   of   the   values  shown  by  variation   in  the

NOTES:

1.    Cha,racteristic  values  are based  on performance  tests.
These  figures  may  change without  notice  as  the  result
of a,dditional  data  or  product  refinement.     Contact the
Varian   Solid  State  Microwave  Operation   before  using
this  information for  equipment design.

2.    Measured  at  -6   V  using  a  1  MHz   capacitance  bridge.
Value  does  not  include  case  capacitance.

internal    conta,ct    structure.      This     selection
ability  and  resultant  control   are  of  particular
advantage   when   the    end    llse   involves    fixed
tuned circuitry.

Package Parallel 5
TypicalSeries

Style Capacitance Inductance
(pF) (nH)

N10 0 .17-0 . 20 0.11

N15,   N19 0 . 20-0 . 27 0.3

N20 0 .12-0 .16 0.4

3.    Measured  between  2  rnA   and  -6   V  at  10   GHz  using  a
Smith  Impedance  Plot Method.

4.    The  minimum  pumped  figure  of  merit replaces both  P
and fc' referenced in previous data sheets.    See Varian
Engineering Bulletin dated 8/66 .

5.    Can  be  controlled  to  within  ±0.01  pF   of any  specified
value  within  the  range  for a  particular  package  style.

Typical   Smith   Chart    Plot
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FEATURES

•   Low insertion loss

•   High  isolation

•  Broadband performance

•   sio2 pa,ssivation

ECHNICAL   DATA

MICROWAVE

GLASS   PACKAGED

SILICON

PIN    DloDES

•   Excellent stability

•   Low contact resistance

•   Outstanding   uniformity   of   diodes   within  the
same  slice  and  consistent repeatability  from
slice  to  slice.

DESCRIPTION

VSD-300    Series    glass   packaged   silicon   PIN           current-controlled  attenuators   and  modulators.
diodes    are    designed    specifically   for    use   in           Efficient  performance   can  be  achieved  over  a
applications   where  low  insertion  loss  and  high           wide   frequency   range.    The   passivation  tech-
isolation   are   essential.    Such   applications  in-           nique   used   provides   optimum   integrity   at  the
elude  switches,   phase  shifters,   active limiters,           surface  junction  region.

GENERAL   CHARACTERISTICS

PERFORMANCE

Minimum Junction Maximum
TypicalMinority

Type
Breakdown capacitance2 Series Carrier Number

Voltage ±20% Resistance Lifetime3
(V) (pF) (a) (ns)

50 0.10 1.7 5 VSD-300N74

100 0.05 2.0 75 VSD-310N74
100 0.12 1.5 100 VSD-311N74
100 0.25 0.7 135 VSD-312N74

200 0.05 2.0 150 VSD-320N74
200 0.10 1.5 150 VSD-321N74
200 0.25 0.7 150 VSD-322N74
200 0.50 0.4 240 VSD-323N74
200 0.75 0.3 240 VSD-324N74

500 0.10 1.5 350 VSD-330N74
500 0.25 0.7 350 VSD-331N74

a
ENVIRONMENTAL

Temperature Range
Operating ......................................- 65  to +150   °C
Storage  ....................... ® ................- 85  to +300   °C

3068      7/73

OUTLINE    DRAWING

CASE    N74

inch

.015  ±  .0
o.38 ± o-

.072 ± .004

.160  ±  .010
4.06 ± 0.25

*WITHIN  THIS  ZONE, DIAMETER

MAY  VAFiY  T0 ALLOW  FOR  LEAD
FINISHES  AND  IRBEGULAFtlTIES

Cp  = 0.2 pF

Ls  = 2.0 nH

Printed  in  U.S.A.

varian/solid    state    east    division/salem    road/beverly/massachusetts    01915
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CHARACTERISTIC    CURVEL

Typical    performance    values

11

0.01             0.05   0.I                0.51                     510                 50100
FOBWAf]D  BIAS  CURRENT  (mAdc)

NOTES:

1.   Characteristic  values   are   based  on  performance  tests.
These  figul.es  may  change  without  notice  as  a result  of
additional data or product I.efinement.  Consult the Varian
Solid State Division before  using this  information for final
equipm ent des ign .

2.   Measured at bias voltages  of-30V for breakdownvoltages
below  150 volts  or  -50 V  above   150 volts  using a 1-MHz

MINORITY    CARRIER    LIFETIME    TEST     CIRCUIT

i-.--.-=.-==

EE  LH  i E
=ill[E

L- lus

INPUT   PULSE

'1

_'.

I T.4 L
0uTPUT  PULSE

capacitance bridge.   To   obtain   total   capacitance   of  the
packaged  device,  add  the  particular  case  capacitance to
the junction capacitance .

3.  Minority  carrier  lifetime, 7.L ,   is  measured  directly   at
the test output using the test circuit above .
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DESCRIPTloN

Varian   I'IN   switching   diodes  are   high-power,
silicon  semiconductors  for microwave  applica-
tions  needing voltage control  of r-f power in the
nanosecond-to-microsecond   range.      They   are
ideal  for  iise  as  duplexers,    voltage-controlled
attenuators,  limiters,  phase  shifters,  and amp-
litude  modulators.    These  diodes  operate  over
a wide  dynamic  range of r-f  series  resistance,
from  less  than  0.4  to more  than  12,000  ohms.

These devices  feature  double-diffused  junctions
with   gold-to-gold    thermo-compression   bonds
and  hard-brazed  joints  throughout.   These  fea-
tures,  together  with  careful thermo-mechanical
matching  and  extremely  low   thermal  impedan-
ces,  provide  stable,  long-life performance  even
under  adverse  environmental  conditions.

PIN  switching  diodes  offer  the  circuit  designer
a wide  choice  of capacitance,   switching speeds,
and package  configurations.    Unlike the  common
selection    method,     Varian    PIN    diodes     are
designed    to    customer    circuit    specifications,
providing    exceptionally    tight    tolerances    and
piece-to-piece  uniformity.

GENERAL   CHARACTERISTICSL

PACKAGE     PARASITICS

Package
Typical Typical

Case Series
Style Capacitance Inductance

(pF) (nH)

N10 0.18 0.15

N19 0.22 0.30

N20 0.15 0.50

[NvmoNM[NTAL

Temperature Range,  max
Operating  ...................- 65  to  +175   °C

Storage  .....................- 65  to  +2oo    °C

2201    10/69

OUTLINE   DRAWINGS

Case    N10

Case   Nlg

)62±.002
__i

I

I

.186
±.010

ANODE-

.062±.002-lJ I-mg+
.12o±.oo3     ±         --+

Case    N20

062±.002

215
010

ANODE-

.o62± oo2-'J L
12o±.oo3L----

:±o2

ALL   DIAMETERS   CONCENTBIC   WITHIN   ,005   T.I.R.

DIMENSIONS   AF`E   IN  INCHES                  .HEAT   SINK  END

Other case  styles  available  upon request.

Printed  in  l'.S.A.

v@rian    beverly/salem    road/beverly/massachusetts    01915



PIN       SWITCHING      DI0DES
GENERAL    CHARACTERISTICS    |CONT.)

These   PIN   switching   diodes   are   available   in
two groups depending iipon the application - the
"standard series"  and the "low-loss  series."

The "Standard Series"  Switching Diodes provide
switching times  from  100 to  300  nanoseconds  in
the   normal   switching   mode   (no   special  pulse
shaping).     Pulse pre-emphasis  and shaping can
shorten  switching  times  in  low-power  CW cir-
cuits   or    high-power    pulse   circllits   to    about

one-half the minority carrier lifetime.

The ''Low Loss Series"  emphasis is on extended
carrier  lifetime which  results in extremely low
diode   losses    in   the   circuit.      In   addition,     a
further   advantage   is   present   when   drive   (or
modulation)   power  is   limited  since  these   PIN
diodes  are operable at low drive levels (5-10 rnA
forward drive) .   Switching time is lengthened as
a result of long lifetime.

hlinimum Maximum Maximum
TypicalMinority

Maximum Maximum
TypeVoltage Junction Series Carrier Peak Thermal

Breakdown 2, 3 Capacitance4 Resistance 5 Lifetime 6 RF Power Resistance 7 Number 8

(V) (pF) (0 (ns) (kw) (Oc/w)

STANDARD  SERIES

200 0.4 1.5 150 0.3 50 VSD-201

200 1.4 0.7 150 0.3 30 VSD-203
500 0.3 1.5 150 2.0 30 VSD-501

500 0.7 0.8 150 2.0 15 VSD-502

500 1.4 0.5 150 2.0 10 VSD-503
750 0.3 1.3 200 5.0 30 VSD-701

750 0.7 0.8 200 6.0 15 VSD-702
1000 0.4 1.1 250 9.0 30 VSD-101

1000 0.7 0.8 250 9.0 15 VSD-102

1000 1.4 0.5 250 9.0 10 VSD-103

LOW-LOSS SERIES

500 0.3 0.6 400 2.0 30 VSD-521

500 0.7 0.4 400 2.0 15 VSD-522

500 1.4 0.3 400 2.0 10 VSD-523
750 0.3 0.6 400 5.0 30 VSD-721
750 0.7 0.4 400 5.0 15 VSD-722

1000 0.4 0.8 400 9.0 30 VSD-121

1000 0.7 0.6 400 9.0 15 VSD-122

RF    RESISTANCE   VARIATION    WITH    BIAS    CURRENT

20,000
I 0,000
5,000

.001        .005.01           .05    .I                .51                 510             50100

FOBWAftD   BIAS  CUPBENT  (mAdc)

\- 0 T E S :

1.    C]iaracteristic   values   ai`e   ba.sed   on  performance   data.
These  l`igui.es   rna.\.  chang.e   \\'ithout   notice  as  a   result  of
additional   clata   or   product   refinement.       Consult   the
Solid   StatL.   Division   before   using   this   information   for
final    equipmcnt   design.

2.    Voltag.L.    breal{do\\m    is    measured    at    -10    4tAdc.
3.     1000    V    cliodes    not    availa,ble    in    N10    case.
4.    Measured   at   150  V   using  a   1-MHz   c.apacitance   bridge.

To  obtain  total  capacitance  of  the  packaged  device,  the

MINORITY    CARRIER    LIFETIM[    TEST    CIRCUIT

-I,"s
INPUT  PULSE

I

I

- T16 -
TEST   OUTPUT

capacitance   of  the  particular   case   should   be   added  to
the  junction   capacitance.

5.    Measuredat  1  GHz  with  100  mAof  forwal.d  bias  current.
6.    Minority  carrier  lifetime,     7.L    ,   is    measui`ed   directly

at   the   test   outpllt;   see   test   circuit   above.
7.    Values   are   for  an  infinite  heat  sink  and  25°C   ambient

temperature;   not  applicable  to N10   case.
8.    When  order.ing,   specify  case  style  by  adding  suffix  N10,

N19   or  N20.    Example:   VSD-201N20.



varian
beverly

DESCRIPTloN

Varian Step Recovery Diodes  are special silicon
varactor  diodes for  use in  high-order multipli-
cation,  pulse-sharpening,  pulse-amplifying,  and
time-delay networks.     These  varactors feature
controlled   stored   charge   and   optimized  step-
recovery characteristics.     By careful process-

GENERAL   CHARACTERISTICS]

Temperature Range,  max
Operating  ...................- 65  to  +175   °C
Storage  .....................- 65  to  +2oo   °C

OUTLINE    DRAWINGS

2048   2/69

Case   N10

.080
±.005

.080X.0025
TABS(2)

Case   N18

L'25°MAXTtT
.092

A

a •HEAT  SINK  END

DIMENSIONS  ARE    IN  INCHES

PRELIMINARY

TECHN!€AL   DATA

STEP

RECOVERY

DI0D[S

ing,    series  resistance,    series  inductance,  and
parallel   capacitance   are   kept   extremely   low.
Only   experience-proven   Thermobond®  brazing
and  welding  techniques   are  used  throughout  to
assure maximum  reliability.

Case
Typical Typical

Case I)arasitic
Style Capacitance Inductance

(pF) (nH)

N10 0.18 0.12
N16 0.15 0.50
N18 0.15 0.50

N20 0.15 0.50

Case   N|62

_IT±
.080
.005

.025  MAXi
iE
-:i.`=:_

.080±.005

.062

.025  MAX

IIIiiiiiiiii
.092

±.005

.120±.003

Case  N20

.062±
.I 20 ±

Other  case styles  available  upon request.

varian    beverly/salem    road/beverly/massachusetts    01915

Printed  in  L..S.A.



STEP   RECOVERY   DloDES

T\-pc`

M i l\ i nl urn

MinorityCarrier
M ax i in u in Typical

Volt.lil.e L i fc. t i ni e Transition Transition
i\Tuml)er l}realrdown3 Min. T',p . Time4,F Time4

(V) (ns) (ITS) (ps) (ps)

VAS-11 1„ .) 7 100 30

\,' ,-\ S - I 2 10 I)'',\I 7 2()0 1 .r-j o

V A S - `2 1 20 i . ;5 100 50

V ,A S - `2 2 20 8.5 200 1 .5 ()

VAS-.r)`)1 :)0 11 100 70

VAS-32 30 11 200 150

V`\S-41 40 12 16 120 90

VAS-42 40 12 1(i 200 150

VAS-43 40 12 16 r,00 250

V.-\S-,32 .-)0 15 300 150

VAS-.-':3 SO 15 30() 250

V..\S-63 (;0 50 300 250

When  ordering,   add   suffix  letters   and  numbers  to  denote
junction  capacitance  and case  style desired.

Junction  capacitance,   measured at  0  V  bias  and  1  MHz,   is
normally   \\'ithin   ±10rf   of   a   value   specified  in  one  of the
following   ranges:      A,    0.5-0.8   pF;     8,    0.8-1.0   pF;    C,
1.1-3.0   pF;    or    D,    3.0   pF    and   above.      Diodes    can  be
supplied within ±3r7r ,  if desired,  at moderately  higherprices .

Standard  case  styles  are  N10,   N16,  N18  and  N20.      Custom
packaging   is    available   upon    request.       See    case    style
data sheet.

CHARACTERISTIC   CURVES6

Typical  performance   valiies

lMPEDANCE    CHARACTERISTICS

1

I

II

I

I

;Si`:3q6

I

a

10,

5           I              2                   5            10           20                30        loo
JUNCTION  CAPACITANCE ,AT  0 V  (pF)

\'0TES:

1.     Charactei.istic   \'.1lucs   .1ri`  l).1se(1   on   perl`oi.mance   (latti.
These   fii}.ures   mn}.   c`l`aiiLte  \\'ithout   notice  .|s  a  i`cisult  ot

additioiial    tl.ita    or    pi.ocluc`t    rel.inemcint.        C`onsult    the
Solid    State    \Iicro\\.aye     Opc`ration    I)efore     usini;`    this
informzition  l`or  l`imil  cquipn`ent  clesi`gii.

MEASUREMENT   TECHNlouES

STORED    CHARGE

Trtr<lns

---I vs
INPUT

JT.*  L
TEST   OUTPUT

*  Minority carrier   lifetime,   7.L,   is  measured  directly  at
the test output  using the above  circuit.

TRAIISITloN    TIME

EHil
-          +loons,min .--. t

INPUT  PULSE OUTPUT   WAVEFORM

The   initial  blip   on  the  output   wave form  trace  represents
the   beginning   of   the   recovery   cycle.      The   steep   ramp
represents transition .

2.    Case   \Tlr]   c.an   t]e   made  \`'ith   either  a   copper  or Kovar
lieat  sink.

3.    Voltage   ltreakdo\\i`,   VI),   is  measured  at  -10   4tAdc.

1.     Transition  time  liieasul.ed  I)et\\'een  the  20 and 80r'r  points
on  the  volttli;.e  rec.o`'er.\'  trace.

5.    Tliese  \'alues   are  g.uai`anteed   l`or  junction  capacitances
I)et\\'een  0 . 5  and  1.1  pF .

6.    Applies   to   diodes    having   a   standard   N20    case   with
c.opper  heat  sink.



TECHNICAL   DA

DESCRIPTloN

This  series  of microwave glass-packaged,  sili-
con   tuning-varactor   diodes   features   ultra-low
leakage  current   over  wide  temperature  ranges
making   these   diodes   suitable   for   applications
requiring good frequency or phase  stability.  The
combination  of  large  capacitance  variation   and
low   loss   at   microwave  frequencies  also  make

GENERAL     CHARACT[RISTICS]

ELECTRICAL

Reverse  Breakdown  Voltages  ...   45/60   V
Capacitance/Temperature

Coefficient,  typical3    ..........   Zoo  ppm/°c
Series Inductance

N60  Case     ....................    3.0   nH
N74  Case     ....................   2.0   nH

Package  Capacitance .............   0.2   pFa

®

ENVIRONMENTAL

Ambient Temperature Range
Operating.................
Storage

OUTLINE   DRAWINGS

CASE    N60

.020 ± .002

.096 ± a I I
4 ± .279

n-,

-65to+175   °c
-85to+2oo    °c

CASE   N74

.015  ± .001

E.I
I.28

*WITHIN  THIS  ZONE, DIAMETEf}

MAY  VARY TO  ALLOW FOR  LEAD
FINISHES  AND  IRf]EGULARITIES

3640   1/77

25.4
MIN

.#---.

MICROWAVE

GLASS   PACKAGED

SILICON

TUNING    I)10l}ES

these   diodes   ideal   for   full-band   tuning   up   to
C  band,   AFC,   filter  tuning,   and  cavity  tuning.
The    outstanding   production-lot    uniformity    of
capacitance     values     and     capacitance/voltage
characteristics     allow     accurate    tracking    in
multi-diode   circuits.

PERFORMANCE    cHmACTERisTics I

Total Minimum
MinimumTotal

Type
Capacitance Q Capacitance Number4
at  -4  V  bias(pF) at  -4  V Tuning Ratio

45-Volt SeriesB

0. 9-1. 3 2000 3.5:1 VAT-91
1. 3-1. 7 2000 4.0:1 VAT-92
1. 7-2.1 1800 4.5:1 VAT-93

2.1-3. 4 1700 4.75:1 VAT-71
3. 4-5.1 1700 4.9:1 VAT-72
5.1-6. 8 1700 5.0:1 VAT-73

6. 8-8. 5 1400 5.25:1 VAT-74
8. 5-10. 2 1400 5.25:1 VAT-75

10. 2-11. 9 1400 5.25:1 VAT-76

11. 9-13. 6 1000 5.25:1 VAT-77
13. 6-15. 3 1000 5.25:1 VAT-78
15. 3-18. 7 1000 5.25:1 VAT-79

60-Volt SeriesB

0. 9-1. 3 1500 4.0:1 VAT-61
1. 3-1. 7 1300 5.0:1 VAT-62
1. 7-2.1 1300 5.25:1 VAT-63

2.1-3. 4 1100 5.5:1 VAT-51
3. 4-5.1 1000 6.0:1 VAT-52
5.1-6. 8 1000 6.5:1 VAT-53

6. 8-8. 4 1000 7.0:1 VAT-54
8. 4-10.1 900, 7.0:1 VAT-55

10.1-11. 7 900 7.0:1 VAT-56

11. 7-13. 4 900 7.0:1 VAT-57
13. 4-15.1 900 7.0:1 VAT-58
15.1-18. 4 900 7.0:1 VAT-59

Printed  in  U.S.A.

varian/  beverly   division/salem    road/beverly/massachusetts    01915



MICROWAVE   GLASS   PACKAGED   SILICON   TUNIIIG    DI0DES

CHARAOTERISTIC     CURVES  1
Typical   performance   values

TypicAL   cAPAclTAlic[/VOLTAGE   cHAHACT[nisTics-
Ill I rlr`52

ri;:s/
rqr`9:

APPPOXIM AT EC_0 N TA CT  POTE NTIA L: 0.7 V

0.71              2              5       7         10           20               5070100
BIAS  VOLTAGE,INCLUDING  CONTACT  POTENTIAL  (V)

NOTES=

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional   data   or    product   refinement.      The    Varian
Beverly  Division  should   be  consulted   before  using  this
information  for  final  equipment  design.

2.   Measured with a reverse bias voltage equal to  80%  of the
minimum  reverse breakdown voltage.

3.   Averaged between -65 and +85°C.   Capacitance  Tempera-
ture  Coefficient   is   calculated   in  parts  per  million  per
degree  Celsius  (ppm/°C)  from:

Tc Coef = [(CT(at 85°C)  -CT(at -65°c)]   loo
(85 +  65)    CT  (a.t  25°C)

where

cT=3Ts::ujsunccats{:nc:papa::t[f::ea:ta_:{vveo:ts

ambient temperature .

4.   These  tuning  dlodes  are  packaged  in  N60  and  N74  case
styles.    When  orderirig,   specify  the  desired  case  style.
For  example:   VAT-92N60 or  VAT-92N74

5.   The   series   voltage   designation  indicates  the  minimum
reverse  breakdown  voltage  at   -10 /AA.

e



Varlan
sQ!id  state  east  division

DESCRIPTION

This  series  of microwave glass-packaged,  sili-
con   tuning-varactor   diodes   features   ultra-low
leakage  current   over  wide  temperature  ranges
making   these   diodes   suitable   for   applications
requiring good frequency or phase  stability.  The
combination  of  large  capacitance  variation   and
low   loss   at   microwave  frequencies  also  make

GENERAL     CHARACTERISTICSL

ELECTRICAL

Reverse  Breakdown  Voltages  ...   45/60  V
Capacitance/Temperature

Coefficient,  typica|3
Series  Inductance

N60  Case
N74  Casea

®

200  ppm/Oc

3.0   nH
2.0   nH

Package  Capacitance .............   0.2   pF

EIWIR0NMENTAL

Ambient Temperature Range
Operating    .................- 65  to +175    °C
Storage    ...................- 85  to +200    °C

OUTLINE    DRAWINGS

CASE    N60

.020 ± .002

.096 ± .01 I
4 ± .279

n-'

CASE   N74

.015  ±  .001

E*T
I.28

*WITHIN  THIS  ZONE. DIAMETEP

MAY  VAPY T0 ALLOW Fof}  LEAD
FINISHES  AND  IRREGULARITIES

3069     10/73

.072  ± .004

25.4
MIN

-#-

MICROWAVE

GLASS    PACKAGED

SILICON

TUNING    D]ODES

these   diodes   ideal   for   full-band   tuning   up   to
C  band,   AFC,   filter  tuning,   and  cavity  tuning.
The    outstanding   production-lot    uniformity    of
capacitance     values     and     capacitance/voltage
characteristics     allow     accurate    tracking    in
multi-diode   circuits.

PERFORMANCE     CHARACTERISTICS  1

Total Minimum
MinimumTotal

Type
Capacitance Q Capa,citance Number 4
at  0  V bias(pF) at -4  V Tuning Ratio

45-Volt Series6

2-3 2000 3.5:1 VAT-91
3-4 2000 4.0:1 VAT-92
4-5 1800 4.5:1 VAT-93

5-8 1700 4.75:1 VAT-71
8-12 1700 4.9:1 VA T - 72

12-16 1700 5.0:1 VAT-73

16-20 1400 5.25:1 VAT-74
20-24 1400 5.25:1 VAT-75
24-28 1400 5.25:1 VAT-76

28-32 1000 5.25:1 VAT-77
32-36 1000 5.25:1 VAT-78
36-44 1000 5.25:1 VAT-79

60-Volt Series5

2-3 1500 4.0:1 VAT-61
3-4 1300 5.0:1 VAT-62
4-5 1300 5.25:1 VAT-63

5-8 1100 5.5:1 VAT-51
8-12 1000 6.0:1 VAT-52

12-16 1000 6.5:1 VAT-53

16-20 1000 7.0:1 VAT-54
20-24 900 7 .0:1 VAT-55
24-28 900 7.0:1 VAT-56

28-32 900 7.0:1 VAT-57
32-36 800 7.0:1 VAT-58
36-44 800 7 .0:1 VAT-59

Printed  in  U.S.A.

varian/solid    state   east    division/salem    road/beverly/massachusetts    01915



MICROWAVE   GLASS    PACKAGED   SILICON    TUNING    DI0DES

CHARACTERISTIC     CURVES  1

Typical   pert ormance   values

TypieAL    cAPAclTANCE/yoLTAGE   cHARACTERisTlcs-
rlr`se

g:;;.II -

APPROXIM AT EC0 N TA C T POTEN T'A L:O .7 V

0.71               2              5       7         10           20                50  70100
BIAS  VOLTAGE,INCLUDING  CONTACT  POTENTIAL  (V)

NOTES:

1.   Characteristics   and   curves   are   based  on  performance
tests.     These   values   may   change   without   notice   as   a
result  of  additional  data or product refinement.    Consult
the   Varian  Solid  State   East   Division  before   using   this
information for final equipment design.

2.   Measured with a reverse bias voltage equal to  80%  of the
minimum  reverse breakdown voltage.

3.   Averaged between -65  and +85°C.   Capacitance  Tempera-
ture  Coefficient   is   calculated   in  pa.rts  per  million  per
degree  Celsius  (ppm/°C)  from:

Tc  Coef = [(CT(at  85°C)  -CT(at -65°C)]   log
(85  +  65)    CT  (at  25°C)

where

cT=3lrams;:ujsunccatsi:nc:papa::tii=:eatata-:ivveo:ts

ambient temperature .

4.    These  tuning  diodes  are  packaged  in  N60  and  N74  ca.se
styles.    When  ordering,   specify  the  desired  case  style.
For  example:   VAT-92N60  or  VAT-92N74

5.   The   series   voltage   designation   indicates  the  minimum
reverse  breakdown  voltage  at   -10 HA.

u



varian ,
beveriy

1110   &   Nll   Cases

:=:

®

N15   &  N16   Cases

N19&   N20   Cases

0'0±001

DIMENSIONS  ARE    IN   INCHES.

2546     1/71

N12   &   N13   Cases

TECHNICAL   DATA

=l±rlr
NIT   &   N18   Cases

ui
.                  .I                                  `._I_,__I:               .

N23   Case

iiii-
.120 ± .003

.080± .002

±o-25-MAT

EidE

.192

±015_i
-48  UNC-2A THREAD

N21   &   N22   Cases

Printed  in  U.S.A.

varian    beverJy/salem    road/beverly/massachusetts    01915



DloDE   CASE   STYLES

1124  Case

1127  Case

10-32  UNF-2A
THREAD

375 ±.015

.137±.005

10-32  UNF -2A
THREAD

.230±.005

.160±.003

F:58o0

N30  Case

FT:'35o±±88o:

N32   Case

40±.005
93±.002

ANODE

.'85±.005

1125  Case

-RETii

ffiEE
H

.792
±.010

L
.093±.002

.210±.004

250±005[

.'85±.005

i=        =i     .250±.005

.296±oo5      L=           =!

N28 Case

.040±  0'0

H["EH""
.668

±.0'5

.Oi2MiNi   r-i   r-.OO9M,N                 TE"iNAL

.0'0  ± .002

o4o±oo2F

+oi4±oo2        TT

DIMENSIONS  ARE   IN  INCHES

I
11

1133   Case

±,.9:?.      T_
oo2                              I                                 11

NECATIVE
TEflMINAL

H26  Case

IT

.093±.002u

250±005[

.160±.003

.093±.002

TT±.oo2
IIIIIun
-.020±.005

LEEELL 185±.005

230± 005

F        =i     .250±.oo5

.o5o±.oo3                  .296±.005-T]+.o5o±.oo3`_
ADAPTERS  AVAILABLE

ON  REQUEST

.137±.005

N2g case

IIil

.'45±.010

6-40 UNF-2A
THREAD

031 X .062
SLOT

10-32  UNF-2A~
THREAD

.120  ±  .005  Dl^

r.02'±.00'   II
;         .o5e±.ooeJ

3-48  UNC-2^

. I I 9 ± .002

1131   Case

TERNINAL

438±.010

:30±.005

.115  ±  .002

.005  DIA

3-48  UNC-2A

•HEAT  SINt(  END

0



YAP-80
Series

PARAMP

DloDES

DESCRIPTION

VAP-80   Series   paramp   diodes   are  microwave
silicon   varactor   diodes    which   provide   extra-
ordinary   gain/bandwidth   performance  with  low
noise  figure   at  frequencies   from  UHF  through
Ku bands.    These diodes meet the  most demand-
ing mechanical and  environmental  requirements:
their  ultimate  stress  tolerances  far exceed any
conceivable   equipment   need.    All  contacts  are
bonded or soldered and  the final package is her-
metically   sealed.    The  wide  choice  of  package
style,   series  inductance,   and  case  capa.citance
permits   the   paramp   designer   to   optimize  his
design   quickly.     Extremely    rigid    production
controls   yield   diodes   having   uniform  dynamic
performance  characteristics.

.080 ± .005
2.03  ±   0.13

.o5o ± .oo3
I.27 ± 0.08

.015

0.38
MAX

.025  ± .003

® OUTLINE    DRAWINGS

CASE    STYLES

N9

0.76  ± 0.08

.025
0.64

MAX

.120 ±
3.05 ±

;}r,51    2/77

N15

0.64 ± 0.08

.080 ± .005
2.03  ± 0.'3
•'IT

±E±=TH_I
.062  ± .002

.062 ±.005           I.57  ± 0.05
I.57  ± 0.13

iiiiill

• ANODE  AND  IIEAT  SINl{  END

inchD|MENSIONS: -iiFT -
.062  ± .002

I.57  ±  0.05

GENERAL   CHARACT[RISTICS]

Reverse  Breakdown Voltage,  min   ....   5.5  Vdc
Power  Dissipation,  max .............   250   mw
Operating  Temperature .........- 65  to +175   °C
Storage  Temperature ...........- 65  to +2oo   °C

Junction
MinimumCutoff

Type
capacitance2 Frequency3 Number

(pF) (GHz)

0.1-0. 2 100 VAP-81A
0.1-0. 2 150 VAP-81B
0.1-0. 2 200 VAP-81C
0.1-0. 2 250 VAP-81D
0.1-0. 2 300 VAP-81E
0.1-0. 2 350 VAP-81F
0.1-0. 2 400 VAP-81G
0.1-0. 2 450 VAP-81H
0.1-0. 2 500 VAP-81  I
0. 2 -0. 3 100 VAP-82A
0. 2-0. 3 150 VAP-82B
0. 2 -0. 3 200 VAP-82C
0. 2-0. 3 250 VAP-82D
0. 2 -0. 3 300 VAP-82E
0. 3-0. 5 100 VAP-83A
0. 3-0. 5 150 VAP-83B
0. 3-0. 5 200 VAP-83C

When ordering  specify   the  case  style desired  by  adding  the
suffix   N9,    N15,    N19,     or    N20.      Example:      VAP-81AN15.
Other  case  styles  can  be  supplied  upon  request.

.080 ±  .005
2.o3  ±  o.13

.062  ±.002        .062  ±.002
I.57  ±  0.05          I.57  ±0.05

.062  ±.002       .062  ±.002
I.57±  0.05           I.57  ±0.05

.'20 ±  .003
3.05  ± 0.08

varian/beverly    division/salem    road/beverly/massachusetts    01915

.080 ± .005
2-o3   ±  o.13

.062  ± .002
I.57  ±  0.05

.2'5  ±  .0'0
5.46  ±  0.25

.062  ±  .002
I.57 ±  0.05

.120  ±  .005
3.05  ± 0.08

prii`1e(I   in   tT.s..\.



YAP-80   PARAMP   DloDES

PACKAGE   PARASITICS

All  microwave  packages  possess a parallel ca-
pacitance   and   a   series   inductance.      Package
capacitance   values   are   given   for   the   empty
case and do not include internal fringing capaci-
tance   (amounting  to  0.01  to  0.02  pF).    Values
are obtained  by substitution  of a package  for an
air  gap,   the length  of which  corresponds to the
package  height  (excluding  prongs).     Inductance
is measured at 1  GHz in a 50  ohm  coaxial cavity
whose  inner conductor  is  120 mils  in diameter.

Parallel case capacitance is  controlled to within
0.01  pF  by   preselection  and   sorting  of  empty
cases.     Inductance   can   be   selected   to   within
±10%   of   the   values  shown  by  variation   in  the

NOTES:

1.   Characteristic   values   ill.e   based  on  performance  tests.
These  fig`ures   may  chang.e   without  notice   as   the  result
of  aclditional    tlftta  or    product    ref.inement.      Contact   the
Varian    Beverly   Division   before   using.  this   information
foi`   eciuipment  clesig.n.

2.   Measured   at   -6  V   using  a  1  MHz   capacitance   bridge.
Values  do  not  include  case  capacitance.

internal   lead   structure.    This  selection  ability
and resultant control are of particular advantage
when the end use involves  fixed  tuned  circuitry.

Package Parallel 4
TypicalSeries

Style Capacitance Inductance
(pF) (nH)

N9 0.20 0.14
N15,   N19 0.25 0.40
N20 0.14 0.50

3.    Measured    between   2   rnA   ancl    -6   V   at    10   GHz   using.  ii
Smith  Impedance   Plot  Method.

4.   Can   be   controlled  to  within   ±0.01  pF   of   the   specified
value  for  a  particular  package  or  style.

Typical   Smith   Chart    Plot



TECHNICAL   DATA

DESCRIPTloN

This  series  of  silicon tuning varactor diodes  is
manufactured   by   the    unique   PLESA*process.
The   planar-like   method   iises   a   thermal   oxi-
dation    passivation    and    post    diffusion   with   a
mesa   structure.

Each  tuning  diode  has  low  leakage  current  and
the  high  reliability of planar  process.ing coupled
with   the   excellent  r-f  characteristics  of  mesa
geometry.    Ultra-low leakage current over  wide
temperature ranges  makes these diodes  suitable
for   applications    requiring   good   frequency   or
phase  stability.    The  combination of large  capa-
citance   variation   and   low   loss   at   microwave

a

¥#:j#.#:ii:
Series

CERAMIC     PACKAG[D

TUNING    DloDES

frequencies   also   makes  these  diodes  ideal  for
full-band tlining up to X band,  AFC,  filtertuning,
and  cavity  tuning.    The  outstanding  production-
lot uniformity  of  capacitance values  and capaci-
tance/voltage   characteristics    allows    accurate
tracking i.n multi-diode  circuits .

These ]±anar-passivated m£§± diodes  (PLESA) ,
available   in   production   quantities,   have   ther-
mally-bonded   contacts   as  well  as  welded  her-
metically-sealed  cases.    This  sturdy  construc-
tion   produces   reliable   performance   under  the
adverse   environmental   conditions   required   by
military  specifications .

PERFORMANCE    CHARACTERISTICS]

Total  Capacitance Minimum

MinimumTotalCapacitance

MaximumLeakage
Typeat -4  V Biase Q Tuning

(pF) at -4  V3 Ratio 3 Current(nA) Number4
A B C D

45-Volt  series6                                                                                                                 CTo /CTo-45

0. 96-1.18 1.18-1. 39 2000 3. 5:1 15 VAT-91
1. 39-1. 60 1. 60-1. 81 2000 4. 0:1 20 VAT-92
1. 81-2. 03 2.03-2.24 1800 4. 5:1 30 VAT-93

2. 24-2. 45 2 . 4 5-2. 66 2. 66-3. 09 3. 09-3. 51 1700 4. 74:1 40 VAT-71
3. 51-3. 94 3. 94-4. 36 4. 36-4. 78 4. 78-5.21 1700 4. 9:1 50 VAT-72
5. 21-5. 63 5. 63-6. 06 6. 06-6. 48 6. 48-6. 91 1700 5. 0:1 60 VAT-73

60-Volt  series 6                                                                                                                   CTo /CTo-6o

0. 95-1.16 1.16-1. 37 1500 4. 0:1 15 VAT-61
1. 37-1. 57 1. 57-1. 78 1300 5. 0:1 20 VAT-62
1. 78-1. 99 1. 99-2. 20 1300 5.25:1 30 VAT-63

2. 20-2. 41 2o41-2.62 2.62-3.03 3. 03-3. 45 1100 5. 5:1 40 VAT-51
3. 45-3. 87 3. 8 7-4. 28 4. 28-4. 70 4. 70-5.11 1000 6. 0 :1 50 VAT-52
5.11-5. 53 5. 53-5. 94 5. 94-6. 36 6. 36-6. 78 1000 6. 5:1 60 VAT-53

120-Volt  series 6                                                                                                               CTo /CTo-i2o

2.12-2. 29 2. 29-2. 52 2. 52-2. 92 2.92-3.23 500 8. 0:1 40 VAT-11
3. 23-3. 73 3. 73-4.13 4.13-4. 53 4. 53-4. 93 500 9. 0:1 50 VAT-12
4. 93-5. 33 5. 33-5. 73 5. 73-6.13 6.13-6. 53 475 9. 5:1 60 VAT-13

*TM-Varian Trademark

varian/beverlydivision/salem    road/beverly/massachusetts    01915

Printed  in  U.S.A.



VAT-10,   VAT-50,   VAT-60,   VAT-70,   VAT-90

GENERAL   CHARACT[RIST|CSL
EIE€TRLCAI

Reverse
Breakdown Voltages  .....  45/60/120  V

Leakage  Current,  max6
At 25°C   ......................     30   nA
At  |50°C   .....................       2   /£A

Capacitance/Temperature Coefficient,  typ7
45-volt and  60-volt Series,   typ. .  200  ppm/°C
120-volt  Series,  typ  ...........  300  ppm/C

PHYSICAL

Case  Styles  .........    N9,  Nll,  N16,  N18,  N20
Ambient Temperature Range

Operating   .................- 65  to  +175  ° C
Storage   ...................- 85  to  +200  °C

N9
.080 ± .005
2.03  ±   0.13

.050 ± .003
I.27 ± 0.08

#MAX
.025  ± .003

0.76 ± 0.08

L8 I 0. I 4 nH

N16

0.64 ± 0.08

Cp.O.20pF

#MAX

CHARACTERISTIC    CURVESL

TypicAL    cAPAclTAHc[/vOLTAG[   ciimACTEnisTics

rz,r`
9,

L=. I`6a
I --

APPBOXIM ATE C0 NTAC POTEN TIA L:O .7 V

0.6       I             2            4      6        10          20         40   60100
81 AS  VOLTAGE,  INCLUDINC  CONTACT  POTENTIAL  (V)

OuTLillE   mAwiNGs
CASE    STYLES8

.080±.005                  .000 ±.005
2.03± 0.13                      2.03±0.13

.080 X .0025
|IIIIIm

.092 ± .010
2.34±0.25

.'20± .003
3.o5± o.o8

Ls=O.50nH               Cp=O.14pF

•  HEAT  SINK  END

D"ENSIONS:-#-

2.03 X  0.06
TABS  (2)

.120±.003
3.o5±o.o8

.075 ± .00
I.9'  ± 0.13

.030 ± .003

.080 ± .005
2.03  ±   0.13

.050 ± .003
I.27 ± 0.08

#MAX
.025  ± .003

0.76 ± 0.08                          0.64 ±0.08
Ls=O.22nH               Cp=O.I  lpF

.062  ± .002
I.57  ± 0.05

.062  ± .002
Ls.O.50nll             Cpg o.14pF

ALSO AVAILABLE  WITH  SINGLE TAB 01]
DOUBLE TABS IN H OR u CONFIGuflATION

NOTES:

1.   Cha.racteristics   and   curves   are  based   on  performance
tests.     These   values   may   change   without   notice   as   a
result   Of   aclditional   clata   or   product  refinement.      The
Varian    Beverly    Division    should    be   consulted    before
using`  these  clata  for  equipment  design.

2.   Inclucles  case  and  internal  fringing capa.citances.
3.   Q  is  calculated from  the  equation:

Q= 2  7r  f  Rs  Cj
where

I  =  50   MHz
Rs  =  Series  resistance
Cj  = Junction  capacitance

Rs   is   measurecl   at   1   GHz   and   -4   V   bias   using.   trams-
mission   loss   technique.     Cj   is  measure(I  at   1  MHz  on
a   Boonton   br.ic|+.e.

I.    When   or(lerin!i.,   specify.   the   case  style  desired   by  a(Icling.

I.57  ± 0.05

.080 ±  .005
2.03  ± 0.'3

.062 ± .002
I.57 ±  0.05

.215  ±  .010

5.46  ±  0.25

.062  ±  .002
I.57 ±  0.05

.120 ±  .003

Ls=O.SonH             Cp.0.14 pF

the  case  designation as  a  suffix  to  the  type  number.
Example:    VAT-71N16

5.   The   series   voltag.e   designation   indicates   the  minimum
reverse  breakdown voltage  at -10  HA.

6.   Measured   with  a  reverse  bias  voltage   equal  to   80%  of
the  minimum  reverse  breakdown  voltage.

7.   Averaged   between   -65   and   +85°C.     Capacitance/Ten-
perature   Coefficient   is   calculated  in  parts  per  million
per  deg.fee  Celsius  (ppm/C)  from:

Tc  Coef =

where

(CT  (at 85°C)  -CT  (at  -65°C)    io5

(85t65)        CT(at25°C)

CT =  Sum  of  junction  capacitance  at   -4  volts  bias   plus
case  capacitance   at  a  given  ambient  temperature.

8.   Case  and  lead  inductance  measured with  100  rnA  forward
bias  current   and  1  GHz  test  frequency   using  a  coaxial
slotted   line.

0

U



VAC
Series

IMPATT     DloDES

4-26    GHz

DESCRIPTloN

Varian  VAO  Series  silicon  IMPATT  diodes  are
for   use   in   fundamental    frequency    microwave
oscillators   operating   between   4   and   26   giga-
hertz.    Power  levels  from  10   to   500 milliwatts
can   be   delivered   for   local   oscillator   and  r-I
power-source  applications.     Lower  power  ver-
sions  are  also  a.vailable   for  use  in  alarm   and

police   radar   systems.     These  devices  operate
in   the   avalanche  mode  (i.e.  -in  the  reverse
bias   condition,    they  are  capable  of  converting
d-c power directly  into r-i power  when mounted
in    a    properly    designed    microwave     cavity).
Special   care    has   been   taken    to   assure   good
thermal  conduction from  the  silicon chip.

GENERAL    CHARACTERISTICSL

®

a

Operating
R-F Typical Typical

Typical
Maximum Junction

Case Type
3::p:uI:3

Operating Operating Therrml Capacitance 7
Frequency Voltage 4 Current Efficiency 2 Resistfd566 ±20% Styles 8 Number9

(GHz) (mw) (V) (rnA) (flL) f c/w) toF)

4. 0-6. 0 500 160 65 5.0 22 0.52 N19, N21 VAO-43H

6. 0-8. 0 10 100 13 0.8 100 0.14 N19, N20, N21, N22VAO-31A
6. 0-8. 0 25 105 17 1.4 85 0.14 N19, N20, N21, N22VAO-31B
6. 0-8. 0 50 100 18 2.8 70 0.24 N19, N20, N21, N22VAO-32C
6. 0-8. 0 100 105 25 3.8 60 0.24 N19, N20, N21, N22VAO-32D
6. 0-8. 0 200 110 33 5.5 50 0.24 N19, N20, N21, N22VAO-32E
6. 0-8. 0 300 100 65 4.6 32 0.48 N19, N21 VAO-33F
6. 0-8. 0 400 105 71 5.4 28 0.48 N19, N21 VAO-33G
6. 0-8. 0 500 ilo 80 5.7 24 0.48 N19, N21 VAO-33H
8. 0-10. 0 300 83 78 4.7 32 0.60 N19, N21 VAO-13F1

8. 0-10. 0 400 89 84 5.4 28 0.60 N19, N21 VAO-13G1
8. 0-10. 0 500 103 85 5.7 24 0.60 N19, N21 VAO-13H1
8. 0-12. 4 10 85 15 0.8 100 0.20 N19, N20, N21, N22VAO-llA
8. 0-12. 4 25 90 20 1.4 85 0.20 N19, N20, N21, N22VAO-llB
8. 0-12. 4 50 70 25 3.0 70 0.35 N19, N20, N21, N22VAO-12C
8. 0-12 . 4 100 75 35 4.2 60 0.35 N19, N20, N21, N22VAO-12D

8.0-12.4 200 80 45 5.5 50 0.35 N19, N20, N21, N22VAO-12E

10. 0-12. 4 300 74 88 4.7 32 0.60 N19. N21 VAO-13F2
10. 0-12 . 4 400 80 94 5.4 28 0.60 N19, N21 VAO-13G2

10. 0-12 . 4 500 93 93 5.7 24 0.60 N19,N21 VAO-13H2

12. 4-15. 0 300 70 85 5.1 32 0.60 N19, N21 VAO-23F1
12. 4-15. 0 400 72 91 6.1 28 0.60 N19, N21 VAO-23G1

12. 4-15. 0 500 74 99 6.8 26 0.60 N19, N21 VAO-23H1
12. 4-18. 0 10 60 24 0.7 100 0.20 N19, N21 VAO-21A
12. 4-18. 0 25 63 26 1.5 85 0.20 N19, N21 VAO-21B

12. 4-18. 0 50 64 38 2.0 70 0.35 N19, N21 VAO-22C

12. 4-18. 0 100 65 46 3.4 60 0.35 N19, N21 VAO-22D

12. 4-18. 0 200 69 60 5.0 45 0.35 N19, N21 VAO-22E

15. 0-18. 0 300 65 92 5.1 32 0.60 N19, N21 VAO-23F2

15. 0-18. 0 400 66 101 6.1 28 0.60 N19, N21 VAO-23G2

15. 0-18. 0 500 67 110 6.8 26 0.60 N19, N21 VAO-23H2
18-23 100 53 100 2.0 38 0.63 N8 VAO-53D1

18-23 200 56 135 2.6 32 0.63 N8 VAO-53E1

18-23 300 57 150 3.5 28 0.63 N8 VAO-53F1

23-26 100 53 110 1.8 38 0.61 N8 VAO-53D2

3631    2/77
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VA0   Series

RF   pow[n   MEAsuREMENT2

This  test  arrangement  gives  a  measure  of  the
r-f power capability of these diodes.    In making
power  measurements,   the slide-screw  tuner is
adjusted  to  give  a  maximum  power  reading  on
a   Hewlett-I'ackard   Model   413C   I'ower   Meter
and  a  minimiim   noise   level   indica,tion   on   the
Spectrum Analyzer.     The diode is biased with a
d-c  constant-current supply.

A    low-Q    cavity,    which   provides    good   heat
sinking  of  the  diode,   is  used  for the r-f power
measurement.      Complete   details    relating   to
the   construction   of  the   test   fixture    and   the
method   of   testing   these    diodes,    can   be  ob-
tained    from    the     Varian    Beverly    Division,
Beverly,    Massachusetts.

TEST    CIR€UIT

N8
.080±.003

.030±.005

.0 I 2 ± .002
0.31 ± 0.05

.030±.002
0.76 ± 0.05

NOTES:

1.   Characteristic and  operating values are  based on perfor-
mance  tests.     These  figures  may  change  without  notice
as   a   result   of   additional   data   or   product  refinement.
Consult   the  Varian   Beverly   Division   before  using  this
information   for  final  equipment  design.

2.   R-f power output and efficiency  are  measured in a Varian
broadband  cavity having a  nominal  Q Of 20.  Details  Of  the
appropriate  r-f  test  cavity  can  be  furnished on request.

3.   Based on a heat-sink  temperature  of  25°C  with  the  diode
soldered  Into  the  heat  sink.

4.   Constant   current   bias   power   supply  must  be  regulated
within  1%.     Poor  regulation  may   cause  excessive  noise
and  diode  burn-out.    Output  impedance of  the  bias  supply
must be greater  than 300  ohms  from   dc  to  1  MHz.

5.   Measured  by   the  incremental-voltage  method  in  the  ava-
lanche condition.  Maximum junction temperature is 2 75°C.

6.   Measured   value   of   space-charge   resistance,     Rsp,    is
furnished  with  each  diode.    From  this  value,   the  actual
thermal  resistance  of  an  individual  diode  can  be deter-
mined for  any circuit mounting arrangement.

7.   Measured   at   80q;o   Of  breakdown  voltage  using  a  1  MHz
bridge.    Breakdown  voltage  is  measured  at  IR  =  1  rnA.
Diodes  can be  supplied  to  tighter  tolerances.

8.   Performance  guaranteed only in case styles listed.

9.   When  ordering,   specify  the  case  style  by adding  the  case
designation as  a  suffix.    Example:   VAO-53EIN8.

OUTLINE    DRAWINGS

CASE    STYLES

2.03±0.07
.050±.002                .062  ±.002
I.27±0.05                  I.57  ± 0.05

#MAX

Ls=0.IonH              Cp=O.30pF

N21
.080 ±  .005

.062  ± .002
I.57  ± 0.05

.062  ±  .002
I.58  ±  0.05

.120  ±  .003

2.03  ± 0.'3
.062 ± .002

.080 ± .005
2.03  ± 0.13

.062 ±.002              .062  ±.002
I.57±  0.05                 I.57  ±0.05

.062  ±.002             .062  ±.002
I.57±  0.05                  I.57  ± 0.05

.120 ±  .003
3.05 ± 0.08

L.IO.40 nH              Cp.O.25pF

005            .  ANODE  AND   HEAT  SINl(  END

3.'5   ±  0.13

-..-

3.05 ± 0.07

L.-0.40nH            Cp. O.25  pF

DIMENSIONS:  -#-

.062  ± .002
I.58  ± 0.05

.080 ± .005
2.o3  ± o.13

.062 ± .002
I.57  ±  0.05

.215  ±  .0'0
5.46  ±  0.25

.062  ±  .002
I. 57 ± 0.05

.120 ±  .003

L..O.50nH            Cp.O.I.pF

N22
.080 ±  .005
2.03  ± 0.13

.062 ± .002

3.89  ± 0.'3

IIIIIIIun
.'20 ±  .cos
3.05 ± 0.07

L.-O.50nH               Cp.O.14pF

a



TECHNICAL   DATA

YAI-i#:  YAI:1#
Series

GALLIUM    ARSENIDE

TUNING    DI0DES

VHF-60    GHz

^

a

I)ESCRIPTloN

Varian   gallium-arsenide   (GaAs)   tuning   diodes
feature  liquid-phase,   epitaxially-grown,   abrupt
PN junctions  to provide exceptionally high tuning
ratios.    High   electron   mobility   produces   very
low series  resistance which results  in very  high
Q and low loss  at microwave frequencies.  Appli-
cations   include  wide tuning range VHF and  UHF
oscillators,   broad   tuning   range   filters,   high-
stability  oscillators,   and   tuning  of   microwave
transistor  oscillators.    These  diodes  are  ideal
for tuning Gunn and  Impatt Oscillators  operating
at center frequencies from VHF  to 60  gigahertz.

Before  a  wafer  is committed  to production use,
20  diodes  are  assembled   and  evaluated   for  Q,
capacitance,    voltage    breakdown   and   reverse
leakage.    Each  diode  is  operated  in an oven for
48  hours  at  a  temperature of  125°C  and  biased
at 80% of the breakdown voltage.  Data from each

FEATURES

•   High cutoff frequency

•   Very low series resistance

•   I,ow reverse leakage current

•   Operation from VHF  to  60  GHz

•   Wide choice of capacitance

•   Controlled capacitance/voltage characteristics

•   Multiple-lead internal construction to minimize
series inductance

•   Wide  selection of case  styles

diode  is  carefully  reviewed  to  verify  that  it  is
stable and meets  all electrical parameters.

All production diodes  are subjected  to  the  same
tests  plus  gross  and fine leakage tests.

GENERAL   CHARACTERIST|CSL

Total
Minimum4, 6

Minimum Typical

Type
Total Capacitance

capacitancea,3 Capacitance Temperature
at 0  V  Bias Q Tuning Ratio 3 Coefficient 6 Number7

(pF) at 50 MHz at  1  GHz CT(o)/CT(Vb) topm/O c)

15-Volt   Series    (Vb  at  -10  #A  is   -15  V  min)

0. 5-1 5000 250 2.2:1 200 VAT-110
0. 5-1 6500 325 2. 2:1 200 VAT-110A
0. 5-1 8000 400 2. 2:1 200 VAT-110B
0. 5-1 10, 000 500 2. 2 :1 200 VAT-110C

1. 0-2 5000 250 2. 5:1 200 VAT-111
1. 0-2 6000 300 2. 5:1 200 VAT-111A
1. 0-2 7000 350 2. 5:1 200 VAT-111B

2. 0-3 4000 200 2. 9:1 200 VAT-112
2.0-3 5000 250 2. 9:1 200 VAT-112A
2. 0-3 6000 300 2. 9:1 200 VAT-112B

3. 0-4 3500 175 3.1:1 200 VAT-113
3. 0-4 4000 200 3.1:1 200 VAT-113A
3. 0-4 4500 225 3.lil 200 VATH113B

4. 0-5 3500 175 3.2:1 200 VAT-114
4. 0-5 4000 200 3. 2 :1 200 VAT-114A
4. 0-5 4500 225 3.2:1 200 VAT-114B

3589     8/76

varian/solid     state   west    division/611     hansen     way/palo     alto/california    94303

Printed  in  U.S.A.
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GENERAL   CHARACTERISTICS  i

ELEC"lcAL

Package
Typical Typical
Package Series

Style Capacitance Inductance
toF) (nH)

N9 0.14 0.14
N10' N12 0.14 0.14
Nll, N13 0.11 0.22

N15, N19, N21 0.25 0.40
N16, N20, N22 0.18 0.50

N76, N77 0.08 0.10

ENVIRONMENTAL

Ambient  Temperature Range
Operating................
Storage

-55  to +  175   °C
-55 to + 2oo   °c

NOTES:

1.   Characteristics   are  based  on performance  tests.    These
values  may change without notice as  a result of additional
data   or   product   refinement.     Varian   Solid  State   West
Division  should  be  consulted  before  using  this  informa-
tion  for  final  equipment  design.

2.   Available  ±10 percent or  ±0.1  pF,  whichever is  greater,
at   no   extra   cost.     Diodes   can  be  supplied  with  a  total
capacitance  tolerance of  ±5 percent or  ±0.05  pF,   which-
ever is  greater,  at a moderate increase  in price.   Diodes
can be furnished at other  tolerances  on request.

N9    &    N10    Cases

_`

u

3.   Values  are  for  diodes  in  a,n  Nll  case  and  include  case
and internal -fringing capacitances.

4.   Q is  calculated from the equation:

1

where

f =  50  MHz  or  1  GHz
R.  = Series  resistance
C

R
C

= Junction capacitance

is  measured at >1  GHz  and  -4  V bias
is  measured at 1 MHz

See  Figure  1 for  Q test arrangement.

5.   Higher  Q diodes  are available on special order.

6.   Averaged between -65  and +85C'C.    Capa.citance Tempera-
ture   Coefficient   is   calculated   in  parts  per  million  per
degree  Celsius  (ppm/C)  from:

Tc  Coeff =
[CT  (at 85°C)  -CT  (at -65°C]|o6

(85  +  65)   CT  (at  25UC)

where

CT  = Sum of  junction capacitance  at  -4  volts  bias  plus
case capacitance at a given anbient temperature.

7.   When ordering,  specify the  case  style  desired  by adding
the case designation as  a suffix to  the type number.  Other
case styles  can be furnished on special order.
Example:   VAT-131N16

OUTLINE    DRAWINGS

Nll    Case

Lu

N13    CaseffiLIT,-
iiiiEjHIJ2JiMAX

N15    Case

IT

4

.025 ± .003

I.57  ±  0.13

IIIIIIIIH

iiEEi

N12    Case

LIT,=3
HIJ2JiMAX

N16    Case

IT
__.:-=

''
.092  ±  005
2.34  ±0.13

IiillRI
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.025

N19    Case

3.05  ±  0.07

A

Ei]

®

.080 ±  .005
2.03  ±  0.13

.062  ± .002

OUTLINE    DRAWINGS

N20    Case

N22    Case

.080 ±.005                    .046 +.001 -.002
2.03  ± 0.13                          I.17+0.03-0.05

.062 ± .002

3.89  ±  0.13

'
.030±.001
0.76±0.03

0.38

ANODE

.008 ± .00 I

0.10 + 0.00 -0.03
THIS  SURFACE
DIMPLED

N76    Case

.080 ±  .005

3.'5  ±  0.'3

11111111

• HEAT  SINK  END

OIMENsloNS: -#-

N77    Case

.046 + .001 -.002
ANODEIL±

.030± .00'
o.76±o.o3

(a)

Figure  1     Circuit   arrangement   for   determining   the
quality   factor,     Q,     of   a   gallium   arsenide    tuning
vara,ctor.     (a)   block    diagram    of    testing    circuit;
(b)   equivalent    circuit    of    the    diode    test   fixture.

In  determining  Q,  XL  is  adjusted  to  equal  Xc.
The tuning diode capacitance  and series  indiictor
are  series   resonant   at  a  frequency  between  1
and 2  GHz.    Figure 2  represents  a swept display
of a series -resonated  tuning  varactor connected
in  parallel  with a 50 a line.

By  selecting  the appropriate  measured attenua-
tion value of the diode under test  from Figure 2,
the series  resistance,  Rs,  can  be  read  directly
from  the  curve  in   Figure  3.    Then,   Q   can  be
calculated by using the formula:

2  7T  f  Rs   Cj

5

I.17 +0.03 -0.05
.008 ± .002- a.20 ± 0.0 5

I.0                      I.2                      I.4                      I.6                      I.8                     2.0

FBEOUENCY  (GHz)

Figure  2     Typical  attenuation variation with frequency
of   a   varactor   swept   over   the   frequency   range   of
1    to   2   GHz.



VAT-110,    VAT-130,    VAT-140,    VAT-160

RES DUAL FIXTUB E  FiESI STANC i = o. I a

/
/

///
11-

45                        35                         25                          15                           5
ATTENUATION  (dB)

Figure  3    Series  resistance  as  a  function  of  attenua-
tion  of  a  GaAs  tuning  varactor  in  a  50-a  line.

RELIABILITY

Varian gallium arsenide (GaAs)  tuning varactors               u
can   be   processed   to   meet   the  most  stringent
conditions    occurring   in  shipboard,    airborne,
missile,    and  space   environments.

Depending     upon      application      requirements,
Varian   tuning   varactors   can   be   processed   to
meet  all  of  the  high-reliability  screening  tests
listed   below.

Varian   GaAs   Tuning   Varactors   are   capable   of   meeting   the   following  MIL-STD-750  Specification
requirements under the test conditions  noted.

MIL-STD-750 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiPl
Test Reference Tes t Conditions

Steady State Operating Life 1026.1 1000 hours  minimum operating time at maximum
active layer temperature of 200° C

High Temperature Life 1031.1 1000 hours  minimum storage time  at 200°C
Physical Dimeusious 2066 Device profile at 20X

Solderability 2026 Sn 60,   Pb 40,  solder at 230°C
Temperature Cycling 1051.1  Cond. 8 5  cycles  from  -65°C  to +175°C,   0. 5 hour at

extremes,  5 minute  transfer
Thermal Shock 1056.1 5  cycles  from  0°C  to +175°C,  3  second transfer

Mois ture Resis tance 1021.1 10 days,   90-98% RH,   -10°C  to +65°C  nonoperating
Shock 2016.1 5  blows  each,  X] ,  Y],  Y2 ,1500 G,   0. 5  ms  pulse
Vibration Fatigue 2046 32  ± 8 hours  each X,  Y,   Z,   96 hour  total,  60 Hz,

20  G min.

Vibration Variable Frequency 2056 Four 4-minute cycles  each X,  Y,   Z,  at 20 G min.
100  to  2000  Hz

Cous tant  Acceleration 2006 1  minute each Xi ,   YL ,  Y2 ,   at 20, 000  G
Terminal Strength 2036.1  Cond. a Stud pa.ckage -2 pounds  for 3 s,  120°  apart
Salt Atmosphere 1041.1 35°  fog for 24 hours

APPLICATloN   NOTES

Performance of a  GaAs  tuning varactor depends
on the circuit in which it  is used.    The following
information  is  a genel'al guideline  for engineers
to   use   when   designing  a  circuit   using   Varian
gallium  arsenide   tuning   varactors.    Varian  is

6

continually  developing  more  comprehensive and
specific   device  characterization  information  to
assist the user.    Tuning  varactor  users are en-
couraged to consult Varian application engineer-
ing  for   additional   help   in   incorporating  these
devices  into  their circuits or for providing var-
actors  modified   to  meet  special  requirements.



REVERSE    LEAKAGE    YARIATloN    WITH    TEMPERATURE

A           g:=herneov±:resean]deri:::e TheaQt:i:gd±Voadre:Ct%rar:a=
gallium  arsenide  tuning  varactors  are  believed
to  have  the  lowest  absolute  reverse  leakage  Of
any type of tuning diode.

Figure 4 shows  typical  reverse  current  charac-
teristics   of   both   gallium   arsenide  a.nd  silicon
tuning  varactors   as   a  function  of  tempera,ture.

E..=.i.I Si  TUNING  VARACTOR  WIN00W                    /{

REGaASTUNINGVARACTORWINDOW         /;:::CT(o)=I.25pF,.:.:.:.

VB=- 45V  at  -lofA                             /.:.:.:.:
i -` .` : .. .'r;::-:::I;:::.::.:.

:,.:.,......

'::,:::::I..'.:.-`:..-:(:..:::..:::..

./..:.:,:.-J-

:'if..::..

- * :- .

:.

`.'::::::::

0           20          40          60          80         loo         120         140
TEMPERATURE  (®C)

Figure  4     Typical     reverse-current    characteristics
of   GaAs    and   Si    tuning   varactors    plotted   against
temperature.

QUALITY   FACTOR   -   a

As indicated  earlier,  the quality factor,  Q,  of  a
tuning varactor is  determined  from the formula:

Q= 2  7T  f Rs  Cj

a
where

f = 50 MHz or  1  GHz
Rs =  Series resistance
Cj  = Junction capacitance

Rs  is measured at >1  GHz and  -4 V bias
Cj  is measured at 1 MHz

VAT-110,    VAT-130,    VAT.140,    VAT-160

As  can  be  seen   in  the  formula,    the  lower  the
series   resistance   the   higher   the   Q.    Gallium
arsenide inherently has  the lowest series resis-
tance   per   unit   area   of   any   presently  known
useable  tuning varactor materia,1.    The very low
series   resistance   of   gallium   arsenide   tuning
varactors    and   the   resultant   high  Q   produce
excellent  tuning   characteristics   in   microwave
circuits   up   through   60  GHz.

1INI IlG  D,ODEI

G

IsT I'N
IoA

U

IN I\Nloo,oo€

s`\ 1u

Vb=CT(o'-6=1. Ovd25p CF

0               2                4        6     810              20             40     60
fiEVERSE  BIAS  VOLTAGE  (-Vac)

Figure   5     Typical  Q  variation with reverse voltage  of
GaAs   and  Si  tuning  varactors.

The absolute value of  Q,  and  Q  as  a  function of
reverse bias voltage,  see Figure 5,  are  critical
parameters  to  the  designer.

1.   High  Q  results  in  lower  loss  in  the  micro-
wave  circuit.    The  lower  loss  is  especially
important in  the  design  of  high power oscil-
la,tors for  the following reasons :

a.   Tuning  varactors   are   small   signal   de-
vices and carmot  dissipate  large  amounts
of power;  therefore,  low  loss  means that
a smaller amount of  power will   be dissi-
pated  in  the  varactor.

b.   Output  power  and  efficiency  of  a  micro-
wave circuit  are  directly  affected  by  the
loss  in  the  tuning  varactor.

2.   The  change  in  Q  due  to  variations  in  tuning
voltage  is  also  important.

a.   Output  power  from  a   microwave   circuit
changes  as  Q changes.    This  is  important
to  the  designer   when  output  power  must
be maintained within a given window.
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b.    Because   of  the  small   change  in   Q  that
results   from   a   reverse   bias   of   -4   to
0 volts,  see  Figure  5,   gallium  arsenide
may   be  used  to  0  volts,   where   the  r-f
voltage drop  across the diode  is  <1 volt.
Approximately 1/2  the capacitance change
in   an   abrupt   junction   tuning   varactor
occurs  between  a  reverse  bias of  0  and
-4 volts.    Hence,   this  capacitance  value
may be used  in a gallium arsenide tuning
varactor  to  achieve   wider   tuning  band-
width for  the microwave circuit.

The  gallium  arsenide  tuning  varactor  may also
be used in a forward conduction mode if  forward
current   is   kept   below   <100   rnA   at   25°C   on
diodes  with  a  total  capacitance Of  <2 pF.    For-
ward  current  may  be  increased  to  as  much  as
250 rnA in higher capacitance diodes.   To assure
that  the  diode  is  within safe operating tempera-
ture  limits,   careful   study   should   be   made   of
the   thermal   impedance   of   the   diode   prior   to
approaching a forward current of 250  rnA.

Capacitance tuning ratios  greater than 10:1  have
been achieved when  operating  GaAs  tuning  var-
actors  between voltage breakdown  and maximum
safe forward conduction.    Note  that  Q  will  drop
as  the  diode  goes  into  forward  conduction   but,
if  wide  tuning  bandwidth  is  required,  Q  degra-
dation may be a reasonable trade-off.

I DEAL  VA13ACTOR-TUNED GUNN OSCI LLATOFi

TYPICAL  GOAs TUNED  CIR'CU|TI
I ----

•     udEOC\

11P\Chl

Fiotov                                                                                F2Qtvb
TUNABLE  FREQUENCY

Figure   6     Typical  power  loss   of  X-band  GaAs   and  Si
tuning varactors  over  their  tunable  frequency  range.

8

POWER    FLATNESS    IN    AN    OSCILLATOR

Power flatness in an oscillator  is  a direct  func-
tion  of  change   in  varactor  Q  as  well  as  other              |J
variables within the microwave circuit.  Figure 6
compares  the power change that can  be expected
from   a   typical   Gunn   oscillator   using   gallium
arsenide   tuning   varactors   and   a  circuit  using
silicon tuning varactors.

DESIGN    CHECK    LIST

Before designing a new oscillator,   or other cir-
cuit,  using tuning varactor diodes,   the following
criteria should be determined:

1.   Circuit operating center frequency.

2.   Electronic  tuning bandwidth needed.

3.   Capacitance   change   required   to   obtain   the
bandwidth  determined  in  2.

4.   Amount  of  voltage  available   for  biasing  the
tuning  varactor.

5.   Degree of  output power flatness required and              \J
the permissible Q variation with reverse bias
and temperature that will assure this  desired
output power flatness.

6.   Calculate  the highest  available  Q  that meets
the requirements  of 1  through 5 above.

7.   If  the  circuit  is  for  a  missfle,    aircraft  or
satellite   application,  what  special   environ-
mental  screening  is  required  to  assure  re-
liable operation of  the  tuning varactor  in  the
final  application.

8.   Select   the   diode   case   style   (package)   best
suited  to  the  circuit.

Varian  engineers   are  eager  to  help  you  select
the  optimum   gallium   arsenide   tuning  varactor
for  your  application.



PRELIMINARY

TECHNICAL   DATA

FEATURES

•   PLESA contruction

•   Excellent stability

•   Low insertion loss

DESCRIPTION

VSD-1000  Series  siliconpIN  diodes  are designed
specifically   for   use  in  applications  where   low
insertion  loss  and  high  isolation  are  essential,
such   as    switches,     phase    shifters,     1imiters
(active),     current-controlled     attenuators     and
modulators.       Efficient    performance     ca,n    be

a

a

VSD-1000
Series

SILl€ON     PIN     DloDES

0.2.16.0     GHz

•   Ifigh isolation

•   Low contact resistance

•   Outstanding   uniformity   of   diodes   within  the
same  slice  and  consistent  repeatability  from
slice   to   slice

achieved    over   the   broad   frequency    range   of
0.2   to   16.0  gigahertz.    The   passivation   tech-
nique   used   provides   optimum   integrity   at  the
surface junction region.    This  series  also offers
the  low   thermal   resistances   needed   for  high-
power  applications.

GENERAL    CHARACTERIST|CSL

PERFORMANCE

Minimum June tion Maximum
TypicalMinority

Maximum
Case TypeBreakdoun capacitance2 Resistances Carrier Thermal

Voltage ±20% Series Storage  Time4 Resistances Styles 6 Number 7
(V) (pF) (Q) (4'S) (O c/w,

1000 0.05 1.50 1.5 45 N16, N20, N26N28,N29N16,N20,N26N28,N29N26,N28,N29 VSD-1001

1000 0.10 1.25 1.5 30 VSD-1002

1000 0.25 0.60 1.5 20 VSD-1003
1000 0.50 0.50 1.5 15 N26, N28, N29 VSD-1004
1000 0.75 0.40 1.5 10 N26, N28, N29 VSD-1005
1000 1.00 0.25 1.5 5 N2 6 , N28 , N2 9 VSD-1006

E N V I R 0 N M E N TA L

Temperature Range
Operating   .................- 65  to  +175  °C
Storage ....................- 85  to  +300  °C

Short-Term Temperature
2  minutes* ........................    325  °c
30  seconds*    ......................    35o  °c

3635       1/77

*VSD-1000    Series    diode    can   be   soldered    to
special  customer-designed   mounting  fixtures.
Degradation of diode characteristics  may occur
if  the  short  term  maximum  temperatures  are
exceeded.

Printed  in  U.S.A.

varian/beverly    division/salem     road/beverly/massachusetts     01915



VSD-loco

€HARACT[RISTIC    CURVE,     Typical   values

RF    RESISTANCE    VARIATloN    WITH    BIAS    CURRENT

'000
500

0.01            0.050.I                0.51                    510                 50100

FOPWARD  CUBBENT BIAS (mAdc)

.080 ± .005

#MAX 092±.010
2.34±0.25

MINORITY     CARRIER    LIFETIME     TEST    CIRCUIT

:`  `  _    -._    -=`.-

EE   -:-=  : -t-   .-  EEillLJ lo  l,s

INPUT   PuLSE

OUTLINE    DRAWINGS

CASE     STYLES

N20

.080 ± .005

.062  ±  .002
I.57  ±  0.05

-          .o25
.120±.003               0.64

Ls=O.50nH               Cpgo.14pF

N28

.leo ± .003

062  ± .002
I.57  ± 0.05

2.03   ±  0.13

.062  ± .002
I.57  ±  0.05

.215  ±  .010

5.46  ±  0.25

.160 ± .003
4.06±0.08

. 779± .013
19.79±0.33

.093±.002
•062  ±.002                        2.36±0.05

I.57 ±  0.05

.120  ±  .003

Ls=O.50nH               Cp=O.14pF

.040 ± .0 I 0
I.02 ±0.25

a.06 ± 0.08

.145 ± .010
3.68±0.2§                                 .HEAT  SINK  END

D"ENSIONS: -#- 6-40 UNF-2A
THREAD

Ls.O.90nH             Cp.O.36pF

NOTES:

1.   Characteristic   values   are  based   on  performance   tests.
These  figures   may   chang.e   without  notice   as   a  result  of
additional    (hta    or    procluct    refinement.       Consult    the
Varian    13everly    Division   before    using.   this   information
for   fimil   equipment  clesign.

2.    Measuretl  al  bias  voltage  of  -50  V.

3.    Series   resist.|nce   is   measured   iit   100   rnA   £`n(11.0   GHz
in   :150-ohm   coiixial    line    with   a   0.120-inch   dilmeter
ccntcr   conc]uctor.

-J Ts. L
OUTPUT   PULSE

.093 ± .002
2.36±0.05

T=±oo5
8.5 I ± 0. I 3'

IIiiiiil .020 ± .005
0. 51  ± 0.I 3

.185±.005

5.84±0.'3

Ls= 0.90 nH             Cp=O.38pF

N29

.230±.005
5.84 ± 0.13

•     .483±.015

#x#sLOT
Ls=O.90nH              Cp.O.36pF

1.   Minority  carrier  storage  time,  7.s  ,   is  measurecl  directly
at  the  test  ouLpuL  usin`g.  the  test  circuit  above.

5.    Value    is   i.oi.    an   infinite    heat   sink    and   25°C    ambient
temperature.

6.    Other  case  styles  available on request.

7.    When  orclering,   specify   the   case   style   clesired  by  adding`
the  case  desi`i;`nation  as  a  suffix  to  the  type  number.

Example:    VSD-1002N16

®

u



FEATURES

•   PLESA construction

•   Excellent stability

•   Low insertion loss

•   Ifigh isolation

a

®

PRELIMINARY

DESCRIPTloN

VSD-C1000  series  silicon  PIN  switching diodes
are   chip   versions   of  the  VSD-1000  series  for
use in hybrid  microwave circuits.    They provide
fast switching speeds,  1. 5 microseconds, for r-f
power  control,    without  package  capacitance  or
lead   inductance   which   tend   to  limit  bandwidth
and   upper   frequency   response.     Depending   on
r-f power,   efficient  operation  is  achieved  over
the  exceptionally  wide  frequency  range  Of   1  to
35  gigahertz.      Those   chip   diodes    permit   the
circuit  designer   increased  flexibility   and  con-
trol  of  matching  circuitry   for  optimum  circuit
performance.     For    applications    using    large
numbers   of   diodes,     substantial    cost    savings
can  also  be  realized.

VSD-01000
Series

SILICON

PIN    DloDE     CHIPS

1-35     GHz

•   Pure gold contacts for  bonding ease

•   Outstanding   uniformity   of  diodes   within   the
same  slice  and  consistent  repeatability  from
slice  to  slice

Each  contact  surface   has  a  layer  of  pure  gold
for  bonding  purposes.     Chip metallization with-
stands  tempera,tures as high as  500°C,  which  is
more than adequate for normal  bonding and  lead
attachment.     Although  the  preferred  method  of
die  bonding  is  by  soldering  with preforms  such
as   AUGe,   Ausn,   or  Ausi,   conductive-epoxy  or
thermocompression  bonding  techniques   may  be
employed.     For  best results,  bonding  should  be
performed in an inert atmosphere and  the entire
circuit sealed.   The  seal can vary from a simple
dust seal to a full hermetic seal.

GENERAL   CHARACTERISTICS  1.2

P E R F 0 R# A H C E

Minimum Maximum Maximum
TypicalMinority

Available
TypeVoltage Junction Series Carrier Chip    Sizes6

Breakdown capacitance3 Resistance4; Storage  Times Number
in mm(V) (pF) (Q) whs)

1000 0.05 1.50 1.5 .050 1.27 VSD-C1001
1000 0.10 1.25 1.5 .050 1.27 VSD-C1002
1000 0.25 0.60 1.5 .060 1.52 VSD-C1003
1000 0.50 0.50 1.5 .060 1.52 VSD-C1004
1000 0.75 0.40 1.5 .070 1.78 VSD-C1005
1000 1.00 0.25 1.5 .070 1.78 VSD-C1006

3636    2/77

varian/  beverly   division/salem    road/beverly/massachusetts    01915

Printed  in  U.S.A.



VSD.€1000

GENERAL   CHARACTERIST|CSL
ENVIRONMENTAL

Temperature Range
Operating ..................- 65  to +175  °C
Storage   ...................- 85  to  +3oo  a C

Short Term Temperature
2  minutes* .......................      325  °C
30  seconds* ......................      35o  °C

CHARACTERISTIC   CURVE
Typical    performance    values

VSD-C1004

RF    R[sisTANCE    vARiATloN   wiTH    BiAs    cunR[NT
1000
500

0.01           0.050.I               0.51                   510                50100
Fof}WARD  CuRfiENT BIAS (mAdc)

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional data or  product refinement.  Consult the  Varian
Beverly  Division  before  using  this  information  for final
equipment  design.

2.   Breakdown   voltage   and   junction   capacitance   are  mea-
sured  on  a  100%  basis.    Series  resistance  and  minority
carrier  storage  time  are  measured  on  sample lots with
the  chips  mounted in  r-f packagies.

3.   Measured   at   a   bias   voltage   of   -50  V   using   a  1-MHz
capacitance   bridge.

*VSD-C1000   series   chips   can   be   soldered   to
special  customer-designed  mounting  carriers.
If  the  diode  temperature is kept at or less than
these ratings,  no degradation  of  diode  charac-
teristics  will  occur.

M"ORITY    CARRIER    STORAGE    TIME    TEST    CIRCUIT

E_  .... :..    .

-ii3m
LJ,ous

INPUT  PULSE

-_..

I Ts5 L
OUTPUT  PuLSE

4.   Series   resistance   is   measured   at   100  rnA   and   1  GHz
in  a   50-ohm  coaxial  line  with  a  0.120-inch  (3.05   mm)
diameter  center  conductor.

5.   Minority carrier  storage  time,  7.s ,  is measured  directly
at   the   test   output   using   the  test  circuit  shown  in  this
data   sheet.

6.   These  diode  chips  can  be  supplied  as  unmounted  chips,
or  they  can  be  mounted  on  custom-designed  substrates,
or  on  customer-specified  carriers.

OUTLINE    DRAWING

Typical    values

DIMENSIONS
TYPENUMBER

A B
lN MM 'N MM

.050 .27 .006 0-15 VSD-C 001
•050 .27 .008 0.20 VSD-C 002
.060 .52 .0I6 0.41 VSD-C 003
.060 .52 .023 0.58 VSD-C 004
•070 -78 .028 0-7' VSD-C 005
.070 .78 .033 0.84 VSD-C 006

GOLD  CONTACT  SURFACES
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DESORIPTloN

VAP-200   diodes   are   gallium-arsenide,    GaAs,
parametric-amplifier   diodes    whi.ch   employ   a
unique  liquid-phase  epitaxial  growth  process to
form their  PN junctions.    This type of  PN junc-
tion allows  close control  of  doping densities  and
epitaxial  layer  thickness   yielding  exceptionally
uniform dynamic  operating characteristics  from
lot to lot and superior reliability.    These diodes

TECHNICAL   DATA

YAP-200
Series

GALLIUM.ARSENIDE

PARAMP    DloDES

provide    extraordinary   gain/bandwidth   perfor-
mance  with  low  noise  figure.     All contacts  are
bonded  or  brazed  and  the  final package  is her-
metically sealed,    to  meet  the  most  demanding
mechanical    and   environmental    requirements.
The wide  choice of package  style,    series  induc-
tance,   and case capacitance permits the paramp
designer to optimize his  design quickly .

GENERAL    CHARACTERISTICS

A

a

Junction
MinimumCutoff

Type
capacitance2, 3 Frequency4 Numbers

(pF) (GHz)

0 . 2-0 . 3 150 VAP-201A
0 . 2-0 . 3 200 VAP-201B
0 . 2-0 . 3 250 VAP-201C
0 . 2-0 . 3 300 VAP-201D
0 . 2-0 . 3 350 VAP-201E
0 . 2-0 . 3 400 VAP-201F
0 . 2-0 . 3 450 VAP-201G
0 . 2-0 . 3 500 VAP-201H

0 . 3-0 . 4 150 VAP-202A
0 . 3-0 . 4 200 VAP-202B
0 . 3-0 . 4 250 VAP-202C
0 . 3-0 .4 300 VAP-202D
0 . 3-0 . 4 350 VAP-202E
0 . 3-0 . 4 400 VAP-202F
0 . 3-0 .4 450 VAP-202G

0 . 4-0 . 6 150 VAP-203A
0 . 4-0 . 6 200 VAP-203B
0 . 4-0 . 6 250 VAP-203C
0 . 4-0 . 6 300 VAP-203D
0 . 4-0 . 6 350 VAP-203E
0 . 4-0 . 6 400 VAP-203F

0 . 6-1. 0 150 VAP-204A
0.6-1.0 200 VAP-204B
0.6-1.0 250 VAP-204C
0.6-i.0 300 VAP-204D

3192         4/74

Reverse  Breakdown Voltage,  min   ....    6.0  V
Power Dissipation,  max    ............    250   mw
Operating  Temperature   ....   +20k to +175  °C
Storage  Temperature   ......   +2ok to +2oo  °c

PACKAGE    PARASITICS

All  microwave  packages  possess  a parallel ca-
pacitance    and   a   series    inductance.   Package
capacitance   values    are    given   for   the   empty
case and do  not include  internal fringing capaci-
tance  (amounting   to   0.01   to   0.02 pF).   Values
are  obtained  by  substitution  of a package for an
air  gap,  the  length  of  which  corresponds to the
package   height   (excluding  prongs).    Inductance
is measured at 1  GHz in a 50-ohm  coaxial cavity
whose  inner conductor is  120 mils  in diameter.

Pa,rallel case  capacitance is  controlled  to within
0.01 pF  by  preselection   and   sorting   of   empty
cases.   Inductance    can   be    selected   to  within
±10%  of the values  shown by varying the internal
contact structure.    This  selection capability and
resultant   control   are    especially   advantageous
when the end use  involves fixed-tuned circuitry.

Package Parallel
TypicalSeries

Style capacitance6 Inductance
(pF) (nH)

N9 0.17-0. 20 0.10
N10' N12 0.17-0. 20 0.11
Nll, N13 0. 08-0.12 0.22

N15 , N19 , N21 0. 22-0. 27 0.30
N16, N20, N22 0.12-0.16 0.40

N76, N77 0. 08-0.11 0.10

Printed  in  U.S.A.

varian/so[jd     state    west    division/611     hansen    way/p-ale     alto/california    94303



YAP-200                                     OUTLINE   DRAWINGS

N9    &    N10    Cases

.080±.005
2 .03 ± 0.13

.050± .003
I.27±0.08

LIT
N12    Case

.030±.005                             .050±.003                 .045±.005
0 76 ±0.13 I.27±0.08                        114±0.13

iEE=IIJ2JiMAX
2.03±0.13

N15    Case

ANODE

¥MA

.120±-003

.080±.005
2 03 ±0.13

.062±.005
I.52±0.'3

1111111]

N19    Case

I.57±0.05

.'86±.0'0
4.72±0.25

.080±.005
2 .05 ± 0.13

.050±.003
I.27±o.o8

N13    Case

LIT.,=3
iiiiE!HIJ2JiMAX

#MAX

N21    Case

.080 ± .005

3.15 ±0.'3I
.120 ± .003
3.05 ± 0.07

NIB    Case

.0 8 0 ± .0 0 5

•'
.092 ± .005
2.34 ±o.15

IIIIIIIRI

N20    Case

.215±.010

N22    Case

.080 ± .005

IIIIIIIINI

N77    Case

.046 + .00.I -.002

EEEEm

NOTES:

1.   Characteristic  values   are  based  on
performance   tests.     These   figures
may   change   without   notice   as   the
result  of  additional  data  or  product
refinement.  Contact the Varian Solid
State  West Division,  Palo Alto,  Cali-
fornia  before  using  this  information
for final equipment design.

2.   Measured  at  6  V  using a 1-MHz ca-
pacitance   bridge.      Value   does   not
include case capacitance.

3.   Tolerance  can be  specified  to  ± 10%
or  ± 0. 05  pF,  whichever is gI`eater.
A  tolerance  of ± 0. 02  pF can be  sup-
plied at additional cost.

4.   Measured  between  2  rnA  and -6  V at
10 GHz using a computel'-aided Smith
Impedance  Plot Method.   Higher cut-
off  frequencies  can  be  furnished  on
special   order    but   with   restricted
package  availability.

5.   When   ordering,   specify   case   style
desired    by   adding   the   appropriate
suffix to the type number.    Example:
VAP-201AN9.       Case    styles    other
than   those   shown    can   be   supplied
upon   request.

6.   Can  be  controlled to within ± 0. 01 pF
of   any    specified   va.Iue    within    the
range for a particular package style.

Typical    Smith    Chart    Plot
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FEATURES

•   High  CW output  -  5  W at  7  GHz
4  W at  9   GHz
3  W  at  11   GHz
2  W at  14   GHz

•   High efficiency  -  typically 20%

•   Burnout resistant to  circuit mismatches

•   High reliability

POSITIVE

TECHNICAL   DATA

TEBMINAL

.020  ±.002
0.508 ±  0.051

EEEI
Series

GaAs    HI.LOW     PROFILE

CW    IMPATT    DI0DES

6.15     GHz

5   W,  CW

OUTLINE    DRAWINGS

CASE    STYLES

N33

.120  ±  .005
3.05  ±  0.13 DIA

.021 ±  .004
0.53±     0.I

.068±.006
I.73 ± o. I 5

7ha TI
I

NEGATIVE

't
.115 ± .002

2.92 ± 0.05

TERMINAL

Ls=  O.30 nll           Cp=O.25pF

DIA

3-48UNC-2A

®

a

DESCRIPTloN

Varian 9250 diodes  are hi-low  profile,  gallium-
arsenide   (GaAs),    CW   IMPATT   diodes.      They
are  ideal  for  use  as  oscillators  and amplifiers
in  communication  and  radar  systems.    Rugged,
reliable  diode  construction  is  assured  by using
a   plated-heatsink,    high-temperature    metalli-
zation  process  on  P+N+N-N+   gallium  arsenide.

DIMENSIONS:-#-

.158 ± .010
4.0 ' ± 0.2 5

•HEAT  SINK  END

.I I 5 ± .002
2.92 ± 0.05
.050±.005
I. 27 ± 0.13

DIA

.038±.006
0.96 ± 0. I 5

0.51 ±0.05
3-48 UNC-2A

T E F} M I N A L

Ls=O.Il    nH              Cp=O.17pF

GENERAL   CHARAOTERISTlos

RF    PERFORMANc[1,2

Frequency Minimum Minimum
Typical Typical Typical Typical Typical

TypeOperating Operating Breakdown Junction Thermal
Range Ouput' Po Efficiency,n Volta8e' Vo Currenti lo Voltage,V83Capacitance,C;Resistance,OT6 Number

(GHz) (W) (%) (Vdc) (mAdc) (Vdc) (pF) ( 0 c /w)

6-8 3.75 15 60 420 40 1.9 10 VSC-92 50S3 7-N33

6-8 5 20 60 420 40 1.9 10 VSC -92 50S5 7-N33

8-10 3 15 50 400 30 2.2 11 VSX-9250S39-N57

8-10 4 20 50 400 30 2.2 11 VSX-9250S49-N57

10-12 2.25 15 45 330 25 1.8 14 VSX-9250S211-N57

10-12 3 20 45 330 25 1.8 14 VSX-9250S311-N57

12-15 1.45 13 35 320 20 1.7 18 VSU-9250S114-N57

12-15 2 18 35 320 20 1.7 18 VSU-9250S214-N57

3752    10/77 Printed  in  U.S.A.

varian/solid    state   west    division/611     hansen    way/pale     alto/california    94303



9250

ABSOLUTE   RAT|NGS6

Min                                 Max

Junction Operating
Temperature.........

Storage  Temperature  ....
Soldering Temperature,

for 5  seconds maximum

Power Dissipation .......

NOTES:

1.   RF  performanee  values  are   based   on   tests   performed
in   an    ambient    tempera.tune    of   25°C.      These   figures
rna.y    change    without    notice   as   a   result   of   additional
data   or   product   refinement.     Consult   the  Varian  Solid
State   West   Division   before   using   this   information  for
final  equipment  design.

2.   Each   diode   is  tested   near   the  center  of  its   frequency
range  in  a  fixed-fined  cavity  and  with a maximum  tom-
perature  rise  of  2oo°c.

225   0c
225   0c

23o   0c
(225-TA)°C

OT

3.   Breakdown   voltage   is   measured   with   an   IR of   1  rnA.

4.   Junction   capacitance   is   measured   with  a.  VR  of  VB-1.

5.   Thermal resistance is  measured using  the  Haitz  method.

6.   Ratings  should  not  be  exceeded under continuous  or  tra.n-
sient  conditions.    A  single  rating  may  be  the  limitation
and simultaneous operation at  more  than  one  rating may
damage  the device.    Equipment design  should  limit  volt-
age   and   environmental   variations    so   that   the   ratings
will  never  be  exceeded.



FEATURES

•   High  peak output  -  15  W at  9  GHz
14  W  at  11  GHz
10  W at  14  GHz

•   High efficiency  -  typically 20%

•   Burnout resistant to  circuit mismatches

•   High reliability

•   High duty cycle operation

6

®

DESCRIPTloN

Varian  9251  diodes  are hi-low profile,  gallium-
arsenide   (GaAs)   single   drift   pulsed   IMPATT
diodes.    They  are  ideal  for  use  as  transmitter•oscillators  in radar  and active  missile seekers.

Rugged,   reliable  diode  construction  is  assured
by   using   a   grown   hi-low   doping   profile   with
a   high-temperature    metallization   process    on
P+N+N-N+   gallium   arsenide.

OUTLINE    DRAWING

CASE    N57

•HEAT  SINK  END

.158 ± .0 I 0
4.0 ' ± 0.25

NE6ATIVE

.I  I 5 ± .002
2.92 ± 0.05

.050±.005
I. 27 ± 0.13

D'A

.038±.006
0.9 6 ± 0. I 5

0. 51 ± 0.05

3-48 UNC-2A
TEPMINAL

DIMENSIONS:-#-                     Ls=O.Il   nH         Cp=O.17pF

ABSOLUTE    RAT|NGSL

Mill                                 Max

Junction Operating
Temperature   .. -65                     225    °c

Storage  Temperature  ....- 65
Soldering  Tempera.ture,

for  5  seconds  maximum   ---

Power Dissipation  .......

GENERAL    CHARACTERISTICS

RF    PERFORMANCE   2.3

225    0c

23o    0c

(225-TA)°C

OT

Frequency
Minimum

Minimum
Typical Typical Typical Typical Typical

TypePeak Peak Peak Breakdown Junction Thermal
Range(GHz) Output Efficiency Voltage, Current, voltage4' Capacitance6, Resistance6, Number7

Po Vo Io VB Cj OT

(W) ¢o) (V) (A) (V) (pF) (Oc/w,

8-10 10 13 60 1.4 40 3.0 11 VSX-9251S1009-N57

8-10 15 18 60 1.4 40 3.0 11 VSX-9251S1509-N57

10-12 10 13 55 1.4 35 3.4 12 VSX-9251S1011-N57

10-12 14 18 55 1.4 35 3.4 12 VSX-9251S1411-N57

12-15 7 13 45 1.2 30 3.1 17 VSU-9251S0714-N57

12-15 10 18 45 1.2 30 3.1 17 VSU-9251S1014-N 5 7

3753      11/77 PI.inted  in  U.S.A.

varian/solid    state    west     division/611     hansen    way/pale    alto/california    94303
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NOTES:

1.   Ratings  should not  be  exceeded  under  continuous  or  tram-
sient  conditions.    A  single  rating  may  be   the  limitation
and simultaneous  operation  at  more  than  one  rating may
damage  the device.    Equipment  design  should  limit volt-
age   and   environmental   variations    so   that   the   ratings
will   never   be   exceeded.

2.   RF  performance  values  are   based   on   tests   performed
in   an    ambient    temperature    of   25°C.      These   figures
may    change    without   notice   as   a   result   of   additional
da.ta   or   product   refinement.     Consult   the  Varian  Solid
State   West   Division   before   using   this   information  for
final  equipment  design.

3.   The  diodes  are  tested  in  a   fixed   tuned   oscillator  near
the  center  of  its  frequency  range.     Pulse  width  is  1 Hs
at  25%  duty  cycle     with  a    maximum   average   junction
temperature  rise  of  2oo°c.

4.    Breakdown   voltage   is   measured   with   an   IR  of   1  rnA.

5.    Junction   capacitance   is  measured   with  a  VR  of  VB-1.

6.    Thermal resistance is  measured using  the   Haitz  method.

7.   These   devices   are   standard  parts   which  are  available
from stock.    Packages and units  manufactured  to special
customer  specifications   are   available  upon  request.



FEATURES

• PLESA   passivation
• Ultra-low leakage  current
0 High Q -  to 4000

a

®

• High temperature  operation
• Controlled capacitance/voltage characteristic

DESCRIPTloN

VAT-200  Series  high-Q  PLESA tuning varactors
are  silicon diodes  specially  processed  to  obtain
the benefits  from bothplanar and mesa methods .
The   unique    PLESA   passivation   allows   planar
processing  to  be  applied  to  surfaces  containing
silicon  mesas.
These diodes have the excellent r-f characteris-
tics   of   mesa   geometry.     The   extremely   high
Q    permits     satisfactory     operation     at    high
microwave   frequencies   and  allows  tuning  over
the    wide    bandwidths     needed     in    applications

such   as   broadband   tunable   filters   and  high-Q
cavities.   Especially  low  leakage  currents over
wide   temperature   ranges   together   with    good
leakage-current  stability  provide  the  frequency
and/or   phase    stability    required   by   the   most
frequency-stable    or   broadband   tunable    tran-
sistor,     Impatt,     or    Gunn-effect   oscillators.
The    high     production-lot    uniformity    of    the
capacitance/voltage  characteristic  makes  these
devices  ideal  for  use  in  phased-array  systems
or  in sensitive multiple  filters  and modules .

GENERAL     CHARACTERISTICS]
PERFORMANCE

Total Minimum Minimum Total Maximum
TypeCapacitance Q Capacitance Leakage

at -4   V Bias a at  -4   V3 Tuning Ratio 2 Current Number 4
(pF) (nA)

A 8 C D

30-Volt  series 5                                                                                                                    CT o/CT o-30
0. 45-0. 65 0. 65-0. 83 0. 83-1. 01 4000 3. 0:I 10 VAT-230
0. 01-1. 23 1.23-1.46 3500 3. 5:1 15 VAT-231
1. 46-1. 68 1.68-1.91 3300 3. 75:1 20 VAT-232
1. 91-2.13 2.13-2.36 3000 3. 9:1 30 VAT-233
2. 36-2. 58 2 . 58 -2 . 81 2. 81-3. 26 3. 26-3. 71 2700 4.1:1 40 VAT-234
3. 71-4.16 4.16-4. 60 4. 60-5. 05 5. 05-5. 50 2500 4.2:1 50 VAT-235
5. 50-5. 95 5. 95-6. 40 6. 40-6. 85 6. 85-7. 30 2500 4. 3 :1 60 VAT-236

45-Volt  series  5                                                                                                                     CT o/CT o-45
0. 45-0. 62 0. 62-0. 80 0. 80-0. 96 3500 3. 3:1 10 VAT-290
0. 96-1.18 1.18-1. 39 2600 3. 5:1 15 VAT-291
1. 39-1. 60 1. 60-1. 81 2400 4. 0:1 20 VAT-292
1. 81-2. 03 2. 03-2. 24 2100 4. 5:1 30 VAT-293
2. 24-2. 45 2. 45-2. 66 2. 66-3. 09 3. 09-3. 51 2000 4. 75:1 40 VAT-27|
3. 51-3. 94 3. 94-4. 36 4. 36-4. 78 4. 78-5. 21 1900 4. 9:1 50 VAT-272
5. 21-5. 63 5. 63-6. 06 6. 06-6. 48 6. 48-6. 91 1900 5. 0 :1 60 VAT-273

60-Volt  series 5                                                                                                                        CT o/CT o-6o
0. 45-0. 62 0. 62-0. 78 0. 78-0. 95 2500 3.  7:1 10 VAT-260
0. 95-1.16 1.16-1. 37 2000 4. 0:1 15 VAT-261
1. 37-1. 57 1. 57-1. 78 1800 5. 0:1 20 VAT-262
1. 78-1. 99 1. 99-2. 20 1700 5.25:1 30 VAT-263
2.20-2.41 2. 41-2. 62 2. 62-3. 03 3. 03-3. 45 1500 5. 5:1 40 VAT-25|
3.45-3.87 3. 8 7-4. 28 4. 28-4. 70 4. 70-5.11 1400 6. 0:1 50 VAT-252
5.11-5. 53 5. 53-5. 94 5. 94-6. 36 6. 36-6. 78 1300 6. 0:1 60 VAT-253

3651     3/77

varian/beverly    division/salem    road/beverly/massachusetts    01915

Printed  in  U.S.A.



VAT-200

GENEnAL   CiiARACTERisTics]

[LEC"lcAL
Reverse  Breakdown Voltages   ....    30/45/60  V
Leakage  Current,  typica|6

At  250c    .............
At  1500c    ............

Capacitance/Temperature
Coefficient,  typica|7  . .

....          5  nA

....     500   nA

•..   2o0   ppm/Oc
PHYSICAL

Case  Styles  ..............  N16,  N18,  N20,  N22
Ambient Temperature Range

Operating  ..................- 55  to  +175  °C
Storage   ....................- 55  to  +200  ° C

CHARACTERISTIC     CURVES]

TYPICAL    CAPACITAN€E/VOLTAGE    CHARACTERISTICS

k47..
25

I

U:W
I 11=

a 'I

7.`

IL=` 2 /I

I              2                   5            10            20                50           loo
BIAS  Vol.TAGE,  INCLUDING  CONTACT  POTENTIAL  (V)

mf
.080 ± .005

#MAX iiiiiiiiiiiii
•092 ± .0 I 0
2.34±0.25'
.120± .003
3.o5 ± o.o 8

Ls=O.50nH              Cp-0.14pF

.080 ± .005

.062  ± .002
I.57  ± 0.05

.062  ± .002
I.57  ± 0.05

2.03  ± 0.13

.062 ± .002
I.57  ±  0-05

.215  ±  .010

5.46  ±  0.25

.062  ±  .002
I.57 ±  0.05

.'20 ±  .003

Ls=0.50nH             Cp.O.14 pF

NOTES:

1.   Characteristics   and   curves   are   based  on  performance
tests.    These   values   may   change   without   notice   as   a
result  of  additional  data  or  product refinement.    Varian
Beverly  Division  should  be  consulted  before  using these
data  for-equipment  design.

2.   includes case  and internal fringing capacitances.
3.    Q is  calculated from  the equation:

Q= 2  fl'  f Rs  C j
where

f -  50  MHz
Rs =  Series resistance
C j  = Junction capacitance

Rs  is  measured  at   i  GHz  and   -4  V   bias  using   trams-
mission   loss   technique.    Cj   is   measured  at  1  MHz  on
a  Boonton  bridge.

4.    When ordering,   specify  the case  style  desired  by  adding
the case designation as a  suffix  to  the  type number:

Example:   VAT-271N16
Other   case   styles   can  be   furnished  on   special   order.

5.    The   series   voltage   designation   indicates  the  minimum
reverse  breakdown  voltage  at  -10  HA.

6.    Measured   with  a   reverse  bias  voltage   equal  to  80%  of
the minimum  reverse  breakdown  voltage.

7.    Averaged   between   -65   and   +85°C.     Capacitance/Tern-
perature   Coefficient   is   calculated  in  parts  per  million
per  degree  Celsius  (ppm/C)  from:

Tc  Coeff =

where

CT  (at 85°C)  -CT  (at  -65°C)    |o6

(85+65)         CT(at25°C)

CT =  Sum  of  junction  capacitance  at  -4  volts  bias    plus
case  capacitance   at  a  given  ambient  temperatul.e.

8o     Lead  inductance  measured with  100 rnA forward bias  cur-
rent and  1 GHz  test frequency using a coaxial  slotted  line.

OUTLINE    DRAWINGS

CASE    STYLES   8

.080±.005
2.03 ± 0. I 3

.080 X .0025
2.03 X  0.06
TABS  (2)

.120±.003
3.o5±o.o8

Lsgo.50nH              Cp=O.14pF

ALSO AVAILABLE  WITH  SINGLE TAB 08
DOUBLE  TABS  IN  H OR U CONFIGURATION

N22 .080 ±  .005

.062  ±  .002
I.58  ± 0.05

ANODE

=MAX

•  HEAT  SINK  END

DIMENSIONS:-#-

.'20 ±  .003

2.03  ± 0.13
.062 ± .002

3.89  ± 0.'3

1111111111

3.05 ±  0.07

Ls=O.50 nll                 Cp=O.14pF



TECHNICAL    DATA

FEATURES

•   Fast  switching - <  10  ns

•   Wide  dynamic  range  of
r-f series resistance  -1.4-15, 000 a

®

®

VAD-210
Series

ATTENLIATOR    DIODES

1.0-18.0     GHz

•   Wide operating frequency  -  1-18  GHz

•   Planar passivation

DESCRIPTION

VAD-210  series  attenuator diodes  are  of  planar
construction   and  are  ideal   for  use  in  va,riable
attenuator   applications.     They   provide   a   wide
dynamic   range   of   r-f   series   resistance   as  a
function   of   forward   bias   current.      Depending
upon r-f  power and package  parasitics.  efficient
performance is achieved over a  frequency range
of  1  to  18  gigahertz.   The  planar desig.n provides

optimum passivation at the junction region.   Low
zero-basis    junction    capacitance    and     series
resistance    mal{e    these    well    suited    to   hig`h-
frequency  operation,  where   low   insertion   loss
and   high   isolation   are   required.    This   series
has  very  low  thermal  resistance   and   operates
over  a  broad  temperature  range.

GENERAL    CHARACTERISTICS  1

PERFORMANCE

Minimum
TypicalMinority

Junction
Series Resistance4 TypicalSeries

Type
At At

Breakdown Carrier capacitance3 10mA 100  rnA Resistance4
Voltage Lifetime2 ±20% Min Max Min Max at  1  rnA Numbers

(V) (ns) (pF) (a) (S2) (a) (a) (q)

200 30 0.1 3.0 4.0 1.0 1.5 15 VAD-211
200 30 0.1 2.0 2.3 0.75 1.0 15 VAD-211A
200 12 0.i 4.0 6.0 1.5 2.0 20 VAD-212
200 12 0.1 3.0 3.5 1.0 1.25 20 VAD-212A
200 200 0.1 2.0 3.0 0.9 2.0 8 VAD-213

200 200 0.1 1.5 2.0 0.8 1.5 8 VAD-213A

E N V I F! 0 N M E N T A L

Temperature Range
Operating................,
Storage..................

-65  to  +175  °c
-85  to  +3oo  °c

Short-Term Temperature
2  minutes* ........................    325  °C
30  seconds* .......................     35o  °c

;,;37    2/77

*VAD-210    series    diodes    can   be   solclered   to

special   customer-designed   mounting  I.ixtures.
If  the  diode  temperatiire  is  kept at or  less  than
these  ratings,   no   degradation   of   diode  char-
acteristics  will  occur.

Printed  in  U.S.A.
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VAD-210

CHARACTERISTIC    CURVES
Typical    performance    values

RF     RESISTANCE     VARIATloN     WITH     BIAS     CURRENT

loo,000 ---VAD-2' I
VA D - 2 12

------VAD-2 '2A-\ --VAD-213-` `````\ \
\``` \ \\

_`\`\
1- se

o.ooi             o.ol                 o.I                     I                      lo                  loo
FOBWAPD  BIAS CURfiENT (mAdc)

.080 ± .005
2.03  ±   0.13

.050 ± .003
I.27 ± 0.08

#MAX
.025  ± .003

0.76 ±0.08                           0.64 ±0.08

L8.0.14nH              Cp.O.20pF

• HEAT  SINK  END

D"ENSIONS:-j#-

Case   N32i_-
.040 ± .002
I .02  ± 0.05

T=
.0'2
tF55'

I
.032 ± .003
0.8 I  i 0.08

t/
CATHODE  END

.075 ± .003
I.91  ±  0.08

MINORITY    CARRIER    LIFETIME    TEST     CIRCUIT

-----='+--
LJ 'vs

INPUT  PULSE

OUTLINE    DRAWINGS

Case    N19

.062  ± .002
I.57  ± 0.05

.025
0.64

.062  ± .002
I.57  ± 0.05

Ls=0.40nH

.a I 4 ± .002

CAN  BE  EPOXY
FILLED 0N fiEOUEST.

EE CONTACT SUBFACE

LS:O.50nH           Cp=O.IOpF

In   addition   to    the    above    case    styles    these
diodes  are  available  as  0.020  inch  (0.51  mm)
or 0. 030 inch  (0. 76 mm)  square  chips  0. 005  inch
(0.13  mm)  thick  or  on  carriers,  such  as  N61,
N62,   N70,   N71,   N72,   N73,   or   N114   shown  in
the  Microwave  Diodes  Catalog,   Pub.  No.  3564.

•080 ± .005
2.o3  ± o.13

.062 ±.002              .062  ±.002
I.57  ±  0.05                 I.57  ±0.05

.062  ±.002             .062  ±.002
I.57±  0.05                  I.57  ±0.05

.120 ±  .003

Cp.0.25 pF

_1

___      I.

I T.2 L
OUTPUT   PULSE

.080 ± .005
2.03  ±  0.13

.062  ± .002
I.57  ±  0-05

.215  ±  .010

5.46  ±  0.25

.062  ±  .002
I.57 ±  0.05

.120 ±  .003

L8=O.50nH              Cp-O.14 pF

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  Of
additional data or product refinement.  Consult the Varian
Beverly  Division  before  using  this  information  for final
equipment  design.

2.   Minority carrier lifetime. 7L.  is measured directly at  the
test  output using the  test circuit  above.

3.   Measured   at   a   bias   voltage   of   -50  V   using   a  1-MHz
capacitance   bridge.     To  obtain  total  capacitance  of  the
packaged  device,   add  the  particular  case  capacitance to
the   junction   capacitance.     VAD-210   series   diodes   can
also  be  supplied  with  other  junction capacitance  values.

4.   Series  resistance  is  measured  at  1.0  GHz  in  a 50-ohm
coaxial line with a 0.120-inch diameter  center conductor.

5.   When ordering,  specify  the case style  desired  by  adding
the   case   designation   as   a   suffix   to   the   type  number.
Example:   VAD-211AN19.

u



PRELIMINAHY

VSDIC210
Series

SILICON

PIN    DloDE     CHIPS

0.5-35.0    GHz

a

FEATURES

•   Low insertion loss

•   High insulation

•   Broadband performance

•   Fast switching-< 10 ns

DESCRIPTloN

VSD-C210    series    silicon   planar   PIN   switch-
ing   diodes   are   chip   versions   of   the  VSD-210
series   for   use   in   hybrid  microwave   circuits.
They  provide   extremely  fast  switching  speeds,
between   5   and   10  nanoseconds,   for  r-I  power
control,    without   package   capacitance   or   lead
inductance   which   tend   to   limit   bandwidth   and
upper   frequency   response.     Depending   on   r-f
power,     efficient    operation    is    achieved    over
the  exceptionally  wide  frequency  range   of  1  to
35  gigahertz.       These   chip   diodes   permit   the
circuit  designer  increased  flexibility   and   con-
trol  of  matching  circuitry   for  optimum  circuit
performance.       For    applications    using   large
numbers    of   diodes,   substantial    cost    savings
can   also   be   realized.

The   chips   are  either  in   0.020-   or   0.030-inch
squares  approximately   0.005  inch  thick.    They

•  Wide dynamic range of r-f series resistance -
1.4  to   15,000  ohms

•  Pure  gold contacts for bonding ease

•  Wide operating frequency -  1-35 GHz

can  be  supplied  as  unmounted chips or they can
be  mounted  in  LID  packages,  on mini carriers,
on custom-designed substrates,  or on customer-
specified carriers .

Ea,ch   contact  surface  has  a  layer  of  pure  gold
for  bonding  purposes.    Chip metalliza,tion with-
stands temperatures  as  high  as  50ctc,  which is
more  than  adequate for normal bonding and lead
attachment    means.     Although    the    preferred
method    of   die   bonding    is    by    soldering  with
preforms   such  as  AUGe,   Ausn,   or  Ausi,   con-
ductive-epoxy   or   thermo-compression   bonding
techniques may be employed.     For best results,
bonding should  be  performed  in an inert aLtmos-
phere  and  the  entire  circuit  sealed.     The  seal
can   vary   from   a   simple   dust   seal   to   a   full
hermetic   seal.

GENERAL    CHARACTERISTICS]

PERFORMANCE

Minimum Junction Typical
TypicalMinority

Available TypeBreakdown capacitance2 Series Carrier
Voltage ±20% Resistances Lifetime4 Chip  Sizes Numbers

(V) (pF) (I) (ns) (in)

200 0.1 1.2 30 0.020'   0.030 VSD-C211
200 0.1 1.5 12 0.020,   0.030 VSD-C212

200 0.1 1.0 200 0.020'   0.030 VSD-C213
200 0.5 0.5 250 0.020'   0.030 VSD-C214

200 0.25 0.7 200 0.020'   0.030 VSD-C215

NOTE:   Breakdown Voltage  and Junction Capacitance  are measured on a 100-percent basis.
Series Resistance and Minority Carrier Lifetime  are measured on a sample-lot
basis with chips  mounted in r-f packages.

2888    9/72 Printed  in  U.S.A.
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VSD-C210

CHARACTERISTIC   0URV[

Typical    pert ormance   values

VSD.C211A

RF    RESISTANCE    VARIATION    WITH    BIAS    CURRENT

'000
500

0.01            0.05   0.I                0.51                    510                 50100
FORWARD  BIAS  CURRENT  (mAdc)

NOTES:

1.   Characteristic  values  are  based  on  performance tests.
These  figures  may  change without  notice as  a result  of
additional   data   or   product   refinement.   Consult   the
Varian  Solid  State  Division  before  using  this  informa-
tion  for  final  equipment  design.

2.   Measured   at   a   bias   voltage   of   -50 V  using  a  1-MHz
capacitance   bridge.    VSD-C210   series   diodes   can   be
furnished  with  other  juction  capacitances.

3.   Series  resistance  is  measured  at  100  rnA    and   1   GHz

MINORITY    CARRIER    LIFETIME    TEST    CIRCUIT

.:_-_-:-=.-=
L

Hl-+H    E
-iim[±

L- 'us

INPUT  PULSE

1

L _,,T,
I T.4 L
OUTPUT  PULSE

in  a  50-ohm  coaxial line  having  a  0.120-inch  diameter
center   conductor.

4.   Minority  carrier  lifetime,  7.L,  is  measured  directly  at
the  test output  using the test circuit above.

5.   These  diode  chips  can  be   supplied  as  unmounted chips,
or  they  can  be  mounted  in  LID packages,   on mini car-
riers,   on custom-designed substrates,   or on customer-
specified carriers .

OUTLINE    DRAWING

Typical    values

DIMENSIONS
TYPENUMBER

A a C

IN MM lN MM IN MM
.020 or .030 .508 or .762 .003 .076 .005 27 VSD-C2 I

.020 or .030 .508 or .762 .003 .076 .005 27 VSD-C2 2

.020 or.030 .508 or .762 .003 .076 .005 27 VSD-C2 3

.020 or .030 .508 or .762 .007 .178 .005 27 VSD-C2 4

.020 or .030 .508 or .762 .005 .'27 .005 27 VSD-C2 5

GOLD  CONTACT  SUF}FACES



TECHNICAL   DATA

VSD-C300
VSD.C400

Series

SILICON

PIN     DloDE    CHIPS

0.5.35.0    GHz

®

e

FEATURES

•   Low insertion loss
•   Ifigh isolation
•   BI.oadband performance
•   Thermally-grown Si02  passivation
•   Excellent stability
•   Low contact resistance
•   Pure gold contacts for  bonding ease
•   Outstanding   uniformity   of  diodes   within   the

same  slice  and  consistent repeatability  from
slice  to  slice

D[SORIPTloN

VSD-C300    and    VSD-C400    Series   silicon   PIN
diodes are designed  specifically for use  in  inte-
grated-circuit  applications  where  low  insertion
loss  and   high  isolation   are  essential,   such  as
switches,    phase    shifters,     1imiters    (active),
current-controlled  attenuators   and  modulators.
Efficient  per.formance  can  be  achieved over  the
broad  frequency  range  Of  0. 5  to  35. 0 gigahertz.
The  passivation   technique   used   provides  opti-
mum   integrity  at  the   surface   junction   region.

GENERAL    CHARACTERISTICSL

ENVIRONMENTAL

Temperature Ra.nge
Operating   ..................- 65  to  +150
Storage .....................- 85  to  +300

Short-Term  Tempel`ature* ............    400

*These  diode  chips  can  be  soldered   to  special

customer-designed   mounting   fixtures.    If  this
diode  temperature  is  kept  at  or  less  than this
rating,   no   degradation   of   the   diode    charac-
teristics  will  occur.

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional    data    or    product    refinement.      Consult    the
Varian   Beverly   Division   before   using  this  information
for  final  equipment  design.

2.   Measured  at  a bias voltage  of  -50  V  using  a  1-MHz  ca-
pacitance bridge.    VSD-C300  and   VSD-C400  series  diode
chips  can  be  furnished  with  other junction capacitances.

3.   Series   resistance   is   measured  at   100   rnA   and   1-GHz

3669      3/77

GENERAL   CHARACTERISTICS]
PERFORMANCE

Min. c.? Max, Typ. Type
VB J R3 7.4 Numbers

±20% S L

LOW    Rs    SERIES

50 0.10 1.50 30 VSD-C300

100 0.05 1.70 90 VSD-C310
100 0.12 i.20 110 VSD-C311
100 0.25 0.75 135 VSD-C312

200 0.05 1.75 150 VSD-C320
200 0.10 1.30 150 VSD-C321
200 0.25 0.75 150 VSD-C322
200 0.50 0.40 240 VSD-C323
200 0.75 0.30 240 VSD-C324

500 0.10 1.30 350 VSD-C330
500 0.25 0.60 350 VSD-C331
500 0.50 0.40 450 VSD-C332

LOW     LIFETIME     SERIES

50 0.10 1.70 5 VSD-C400

100 0.05 2.00 20 VSD-C410
100 0.12 1.30 20 VSD-C411
100 0.25 0.90 20 VSD-C412

200 0.05 2.00 30 VSD-C420
200 0.10 1.70 30 VSD-C421
200 0.25 0.90 30 VSD-C422
200 0.50 0.75 50 VSD-C423
200 0.75 0.50 50 VSD-C424

VB =  Breakdown voltage
Cj   =  Junction  capacitance
Rs  =  Series resistance
7.L  = Minority carrier lifetime

in  a  50-ohm  coaxial   line  having  a  0.120-inch  diameter
center   conductor.

4.   Minority   carrier   lifetime,  TL ,  is  measured  directly  at
the  test  output  using  the  test  circuit  shown on  the  back

5.   These  diode  chips  can  be  supplied  as  unmounted  chips,
or   they  can  be  mounted  in  LID  packages,  on  mini  car-
riers,  on custom-designed  substrates,   or  on  customer-
specified   carriers.

Printed  in  U.S.A.
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VSD-C300   AND   VSD-C400

CHARACTERISTIC    CURVE,   Typical    valuesL

'000
500

Y SD.C311

11
11

0.05   0.I                0.51                    510                50100
Fof`WAftD  BIAS  CURRENT  (mAdc)

MiNORITv   CAimi[R   LiF[TiM[   T[sT   cmcuiT

---+-+--

LJ Ills

INPUT   PULSE

OUTLINE    DRAWING

Typical    values

GOLD  CONTACT  Suf}FACES

J T,. L
OUTPUT   PULSE

DIMENSIONS
TYPENUMBER

A a C

lN MM lN MM lN MM

.020 or  .030 .508ol  762 .002 .05' .005 27 VSD-C300

.020 or  .030 .508 or  .762 .00 I 5 .038 .005 27 VSD-C3lo

.020 or  .030 .508 or  .762 .0025 064 005 27 VSD-C3l  I

020 or  .030 .508 or .762 .0035 .089 .005 27 VSD-C312

.020 or  .030 .508 or  .762 .002 051 •005 27 VSD-C320

.020 or .030 .508 or .762 .004 .102 .005 27 VSD-C321

.020 or .030 .508 or .762 .007 178 .005 27 VSD-C322

.020 or .030 .508 or .762 .012 305 .005 27 VSD-C323

.020 or .030 508 or .762 .015 .38' .005 27 VSD-C324

.030 .762 0'2 .305 .005 27 VSD-C330

.030 •762 .020 508 005 .127 VSD-C33l

.050 .1275 .029 .737 .005 .127 VSD-C332

VSD-C400   series   chips  have  the  same  dimen-
sions  as  corresponding VSD-C300  types.
Example:   VSD-C412  =  VSD-C312.



TECHNICAL   DATA

VSD-300
VSD-400

Series

SILICON     PIN     DlooES

®

®

FEATURES

•   Low insertion loss
•   Ifigh isolation
•   Broadband performance
•   Thermally-grown  Si02  passivation
•   Exce`llent stability
•   Low contact resistance
•   Outstanding   uniformity   of   diodes   within  the

same  slice  and  consistent repeatability  from
slice  to   slice

DESCRIPTloN

VSD-300  and  VSD-400   Series  silicon PIN diodes
are designed specifically for  use in  applications
where    low   insertion   loss   and   high   isolation
are  essential,  such as  switches,  phase shifters,
1imiters  (active),  current-controlled attenuators
and modulators.   They  ca,n be furnished in either
ceramic  or   glass   packages.    Efficient  perfor-
mance can be  achieved over  the  broad  frequency
range of Oo 5  to 35.0  gigahertz.    The  passivation
technique used provides optimum integrity at the
surface junction region.    The ceramic-packaged
diodes   also   offer   the   low   thermal   resistance
needed  for  high-power  applications.

GENERAL    CHARACTERISTICS[
ENVIRONMENTAL

Temperature Range
Operating     ................- 65 to +|5o   °c
Storage   ...................- 85  to +3oo   °C

Short-Term  Temperature
2  minutes*    ........................      325   C'C

30  seconds*   .......................     35o   °c

*VSD-300   and   VSD-400    Series   diodes   can   be

soldered  to  special  customer-designed mount-
ing fixtures.    If  the  diode  temperature  is  kept
at or less  than these ratings,   no  degradation of
the  diode  characteristic  will  occur.

NOTES:
1.   Chara.cteristics   and   curve    are    based   on   performance

tests.     These   values   may   change   without   notice   as   a
result  of  additional  data  or  product  refinement.    Varian
Beverly  Division  should  be  consulted  before  using  these
data  for  equipment  design.

2.   Measured  at bias voltages  of -30V  for breakdownvoltages
below   150  volts   or   -50  V   above   150  volts  using  a  1-MHz
capacitance  bridge.    To   obtain   total   capacita,nee   of  the
packaged  device,  add  the  particular  case  c.ripacitance  to
the junction capacitance .

363S     3/77

GENERAL   CHARACTERISTICS  1

PERFORMANCE

Min. C.2 Max, Typ. Type
VB ±26% Rs3 7.L4 Number 6I

(V) toF) (Q) (ns)

LOW     Rs     SERIES

50 0.10 1.50 30 VSD-300

100 0.05 1.70 90 VSD-310
100 0.12 1.20 110 VSD-311
100 0.25 0.75 135. VSD-312

200 0.05 1.75 150 VSD-320
200 0.10 1.30 150 VSD-321
200 0.25 0.75 150 VSD-322
200 0.50 0.40 240 VSD-323
200 0.75 0.30 240 VSD-324

500 0.10 1.30 350 VSD-330
500 0.25 0.60 350 VSD-331
500 0.50 0.40 450 VSD-332

LOW     LIFETIME    SERIES

50 0.10 1.70 5 VSD-400

100 0.05 2.00 20 VSD-410
100 0.12 1.30 20 VSD-411
100 0.25 0.90 20 VSD-412

200 0.05 2.00 30 VSD-420
200 0.10 1.70 30 VSD-421
200 0.25 0.90 30 VSD-422
200 0.50 0.75 50 VSD-423
200 0.75 0.50 50 VSD-424

VB =  Breakdown voltage

SJ:
= Junction capacitance
=  Series resistance

TL   = Minority carrier lifetime

3.   Series   resistance   is  measured  at   100  rnA   and   1.0  GHz
in   a   50-ohm    coaxial   line   with   a   0.120-inch  diameter
center  conductor.

4.    Minority  carrier   lifetime,    7-L  ,   is   measured  directly  at
the   test  output  using   the   test  circuit  shown  on  the  back.

5.   When orclerini;.,   specify  the   case   style  desired   by  adding
the   case   desibmation    fis   a   suffix   to   the    type   number.
Glass  plckag.ecl    PIN  diodes   arc  available  in  case   style
N74   only.     Example:    VSD-300N74.

'      Printedin  u.S.A.
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VSD.300   &   VSD-400

CHARACTERISTIC    CURVE,   Typical   valuesL

I000
500 I YSD-311 I

\
11

0.01             0.05   0.I                 0.51                     510
FOPWABD  BIAS  CURRENT  (mAdc)

N9 .080 ± .005
2.03  ±  a.13

.050 ± .003
I.27 ± 0.08

=MAX
.025 ± .003

.060 ± .00
I.52 ±  0.'3

0.76 ± 0.08                          0.64 ±0.08

L.. O.I.nH            Cp.O.20pF

N21

.062  ± .002
I.58  ±  0.05

ANODE

=MAX

.120  ±  .003

50    loo

MINoniTy   cAmlER   LIF[TIM[   TEST   clRcuiT

EE    HJEE
iill[E

LJ
INPUT  PULSE

OUTLINE    DRAWINGS
CASE    STYLES

.062  ± .002
I.57  ± 0.05

:92EMAx
0.64

.062  ± .002
I.57  ± 0.05

Ls = 0.40 nH

.080 ±  .005
2.03 ± 0.'3

.062 ± .002

3.15   ±  0.13

_I
3.05  ±  0.07

Ls.O.40nH             Cp.O.25  pF

N32

I.
.040 i .002
I.02  ± 0.05T=

.012

75ir5
.   ._       -_

.032 ± .003
0-81  ± 0.08

t/
CATtioDE  END

D"ENsloNS:-#-

.014  ±  .002
0.36 ± 0.05

FILLED 0N REQUEST.

EZ] CONTACT  SufiFACE

.080 ±  .005
2.o3  ± o.'3

.062 ±.002               .062  ±.002
I.57 ±  0.05                 I.57  ± 0.05

.186±.010                    0.64
4.72 ± 0.25

.062  ±.002              .062  ±.002
I.57±  0.05                   I.57  ± 0.05

.120  ±  .003

Cp.0.25 pF

.062  ± .002
I.58  ±  0.05

ANODE

=MAX

.'20 ±  .003

I t.. L
OUTPUT   PULSE

.080 ±  .005
2.03  ± 0.13

.062  ± .002
I.57  ±  0.05

.215  ±  .010

5.46  ±  0.25

.062  ±  .002
I.57 ±  0.05

.120 ±  .003

Ls=O.50nH              Cp=O.14pF

N22 .080 ±  .005
2.03  ± 0.13

.062 ±  .002

3.89  ±  0.13I
3.05  ±  0.07

Ls.0.50nH              Cp=O.14pF

N74           .o72 ±.oo4
I.83 ±  0.'0

25.4
MIN

.015  ± .001

Ls=O.50nH            Cp=O.IOpF

These  diodes  can  also  be  supplied in chip form
for integrated-circuit applications .

Leg  I.0  nH

Cplo .06 pF

•  HEAT  SINK   END



PRELIMINARY

TECHNICAL   DATA

FEATURES

•   Stable  tuning - for  Gunn  oscillators  through
Ku  band

•   Very  high  Q - to   6000

•   Ultra-low  leakage  current

•   PLESA  passivation

®

®

DESCRIPTloN

VAT-300  Series  high-Q  PLESA  tuning varactors
are  silicon diodes  specially processed  to  obtain
the benefits from both planar and mesa methodso
The   unique   PLESA   passivation   allows   planar
processing  to  be  applied  to  surfaces containing
silicon  mesas.

These diodes  have the excellent r-f characteris-
tics   of   mesa   geometry.     The   extremely   high
Q    permits    satisfactory     operation     at    high
microwave  frequencies  and  allows  stable tuning
in   applications    such   as   high-frequency   VCOs
and  GUNN  oscillatorso    Especially  low  leakage

VAT-300
Series

VERY     HIGH-0     PLESA*

TUNING     VARACTORS

•   mgh  temperature  operation

•   Controlled capacitance/voltage  characteristic

•   Similar  chara,cteristics  available  for  special
applications

•   Available  in  chip  form   for  MIC  applications

currents over wide  temperature ranges  together
with  good  leakage-current  stability  provide  the
frequency    and/or   phase   stability   required   by
the   most  frequency-stable    tunable   transistor,
IMPATT,    or   Gunn-effect   oscillators.

Semiconductor production using  PLESA passiva-
tionyields  the high reliability of planar process-
ing  inherent  within  the pa.ssivated chips.     Final
diode fabrication is accomplished with thermally-
bonded contacts and welded. hermetically-sealed
cases   to   provide   reliable   performance    under
extremely adverse environmental conditions.

PERFORMANCE    CHARACTERISTICS

25-VOLT    SERIES

JunctionCapacitance Minimum Minimum

Type
Q2 Junction

at -4  V bias Capacitance

0   V biastop) -4  V bias(pF)
50  MHz 1GHz

Tuning Ratios(cio/c,-16, Number4

0. 5-0. 75 0.22-0.34 6000 300 3.6 VAT-301
0. 75-1. 0 0. 34-0. 45 5700 285 3.6 VAT-302

1. 0-1. 25 0. 45-0. 56 5400 270 3.6 VAT-303
1. 25-1. 5 0. 56-0. 6 7 5100 255 3.6 VAT-304

1. 5-2. 0 0. 6 7-0. 90 4800 240 3.6 VAT-305
2. 0-2. 5 0. 90-1.12 4500 225 3.6 VAT-306

*Varian Trademark

varian/beverly    division/salem    road/beverly/massachusetts     01915
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VAT-300

GENERAL    CHARACT[RIST|CSL

ELECTRICAL

Reverse  Breakdown Voltage, min ..    25  V
Leakage Current,  typica|6

At 25° C  ......................       5
At  150°C   .....................  500

Case  Capacitance,  typical
N9  ..........................  0. 20
Nll  .........................  0.11
N16  and N20  .................  0.14

Capacitance/Temperature
Coefficient,   typical6  ..........    2oo  ppm/Oc

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These figures  may  change  without  notice  as  a  result  of
additional    data    or    product    refinement.      The    Varian
Beverly  Division  should  be  consulted  before  using  these
data  for  equipment  design.

2.   Q  is  calculated  from   the  equation:

where                                            s    ]
f  =  50   MHz

R    =  Series  Resistance
S

Cj   = Junction capacitance

Rs  is   measured   at   1  GHz   and   -4  V  bias   using   trams-
mission   loss   technique.     Cj  is  measured  at   1   MHz  on
a  froonton  bridge.

3.   Total   capacitance   tuning   ratio  is   a  function  of package
capacitance.

Case    N9
.080  ± .005
2.03  ±   0.'3

.050 ± .003
I.27 ± 0.08

0'5
0.38

MAX

.025  ± .003
0.76 ±0.08                            0.64  ±0.08

Case    N16
•080 ± .005

iiiiiiiiiiiij
.092 ± .010
2.34±0.25

IIIIIIIIIIIRI

.120±  .003
3.05± 0.08

DIMENSIONS: -# -

Lead hductance,  typical 7
N9  .............................     0.14  nH
Nll ............................     0.22  nH
N16  and N20   ....................     0.50  nH

E N V I Fl 0 N M E N T A L

Ambient Temperature Range
Operating   .................- 55  to +175  ° C
Storage   ...................- 55  to +200  a C

4.   When ordering.   specify  the case  style  desired  by  adding
the case designation  as  a  suffix  to  the  type  number.

Example:   VAT-300N10
Other   case   styles   can   be   furnished   on  special  order.

5.   Measured    with    a    reverse    bias    voltage    of    20  volts.

6.   Averaged   between   -65   and   +85°C.      Ca.pacitance/Tern-
perature   Coefficient   is   calculated  in  parts  per  million
per  degree  Celsius   (ppm/°C)  from:

Tc  Coeff =

where

CT  (at  85°C)  -CT  (at  -65°c)     io5

(85+65)       CT(at25°C)

CT  =  Sum  of   junction  capacitance  at  -4   volts   bias   plus
case  capacitance   at  a  given  ambient  temperature.

7.   Measured  with  100  rnA  forward  bias   current  and  1  GHz
test  frequency  using  a  coaxial   slotted  line.

OUTLINE    DRAWINGS

• HEAT  SINK  END

030 ± .003

.080  ±  .005
2.03  ±   0.13

.050  ±  .003
I.27  ± 0.08

0.76±0.08                             0.64  ±0.08

Case    N20

.062  ± .002
I.57  ± 0-05



varian
solid  state  division

FEATURES

•   Low insertion loss

•   High isolation

•   Broa,dband performance

•   Thermally-grown Sioz passivation

DESCRIPTloN

VSD-300  Series  silicon PIN diodes  are  designed
specifically   for   use   in  applications  where  low
insertion  loss  and  high  isolation  are  essential,
such as  switches,   phase  shifters,   1imiters  (ac-
tive) ,  current-controlled attenuators  and  modu-
lators.    Efficient  performance  can  be  achieved

®

PRELIMINARY

TECHNICAL   DATA

VSD-300

SILICON

PIN    DI0DES

•   Excellent stability
•   Low contact resistance
•   Outstanding   uniformity   of   diodes   within  the

same  slice  and  consistent repeatability  from
slice   to   slice.

over  the  broad  frequency  range  of  0.5  to  35.0
gigahertz.    The passivation technique  used  pro-
vides  optimum  integrity  at  the  surface junction
region.    This  series  also offers the low thermal
resistances needed  for  high-power applications.

GENERAL    CHARACT[RIST|CSL

PERFORMANCE

Minimum Junction Maximum
TypicalMinority

Maximum
TypeBreakdown capacitance2 Series Carrier Thermal

Voltage ±  20q70 Resistance3 Lifetime4 Resista,nce6 Numbers

(V) (pF) (8) (ns) (Oc/w)

50 0.10 1.7 5 60 VSD-300

100 0.05 2.0 75 55 VSD-310
100 0.12 1.5 100 50 VSD-311
100 0.25 0.7 135 40 VSD-312

200 0.05 2.0 150 60 VSD-320
200 0.10 1.5 150 45 VSD-321
200 0.25 0.7 150 30 VSD-322
200 0.50 0.4 240 20 VSD-323
200 0.75 0.3 240 15 VSD-324

500 0.10 1.5 350 45 VSD-330
500 0.25 0.7 350 30 VSD-331
500 0.50 0.5 450 18 VSD-332

2889      9/72 Printed  in  UoS.A.
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VSD.300   Series
ENVIRONMENTAL

Temperature Range
Operating     ................- 65  to +|5o   °c
Storage   ...................- 85  to +3oo   °C

Short-Term  Temperature
2  minutes*   ........................     325   °C
30  seconds*   .......................     35o   °c

CHAFtACTERISTIC    CURVE,     Typical   values

VSD.311

RF    RESISTANCE    VARIATloN    WITH    BIAS    CURRENT

1000

500

0.05   0.I                0.51                    510                 50100
FOBWARD  BIAS  CURRENT  (mAdc)

Case    N9

.-:--
LH

.060±.005
I.52 ± 0.'3

p_TJ_L
0.76 ± 0.08

. 0 8 0 ± .0 0 5

*VSD-300 Series diodes  canbe soldered to special
customer-designed  mounting   fixtures.    If  the
diode temperature is kept at  or  less than these
ratings,  no degradation  of  the diode character-
istics will occur.

MINOF!lTY    CARRIER    LIFETIME    TEST    CIRCU[T

i1rl

H-  I H I E
iill[=

LJ lps

INPUT   PULSE

OUTLINE    DRAWINGS

Case    N19

.080±.005
2.03±0.13

050±.003             .062 ±.002
I.27± 0.08                I.57 ±0.05

LLAEEMAX
.025 ± .003
0.64 ± 0.08

Case    N28

160 ± .003
I.52  ± .076 .040 ±  .0 10

#:"AX+

T7

.062 ± .002
I.57±0.05

45  ± .010
3.56 ± .254

.230 ± .005

NOTES:
1.   Characteristic  values   are   based  on  performance  tests.

These  figures  may  change  without  notice  as  a  result of
additional    data   or   product   refinement.      Consult   the
Varian   Solid   State   Division  before  using  this  informa-
tion for final equipment design.

2.   Measured at bias voltages  of -30V for breakdownvoltages
below   150 volts   or  -50  V  above   150  volts  using a  1-MHz
capacitance bridge.    To   obtain   total   capacitance   of  the
packaged  device,  add  the  particular  case  capacitance to
the junction capacitance.

2.03±0.'3

.062±.002
I.57±0.05

.062 ± .002
I. 57 ± 0.05

.120±.003
3.05 ± 0.08

DIMENSIONS   -

062±  002

mDiiiiiiq
I T.4 L
OUTPUT   PULSE

Case   N20

080±.005
2.03±0.13

I.57 ± 0.05#"AX|
®-I

T7
I

ANODE

_I-I

.062 ± .002
I.57±0.05

.062±.002
I.57±0.05

.215  ±  .010
5.46±0.25

.062 ± .002
I.57 ± 0.05

.120±.003

-                                      .HEAT  SINK  END
mm

For   other   available   case   styles,   refer  to  the
"Diode  Case  Styles"  Da,ta Sheet,  Pub.  No.  2546.

These  diodes  can  also  be  supplied in chip form
for integrated-circuit applications .

3.   Series  resistance  is  measured  at  100  rnA   and   1.0  GHz
in   a   50-ohm   coaxial   line   with   a   0.120-inch  diameter
center conductor.

4.   Minority  carrier  lifetime,  7-L,   is   measured   directly   at
the test output using the test circuit above.

5.   Value    is    for   an   infinite   heat   sink   and   25°C   ambient
temperature;   not applicable to the N9  case.

6.  When ordering,  specify  the  case  style  desired  byadding
the case designation as  a suffix to the type number.     The
VSD-332,    and   VSD-333   are   available   only   in  the  N28
case.      Examples:     VSD-300N19;     VSD-332N28.



varian
solid state divisi TECHNICAL   DATA

FEATURES

•   Low insertion loss

•   High isolation

•  Broadband performance

•   Thermally-grown Si02  passivation

•   Excellent stability

®

®

VSD-C300
Series

PIN    DloDE    CHIPS

0.5-35.0    GHz

•   Low contact resistance

•   Pure gold contacts for bonding ease

•   Outstanding   uniformity   of   diodes   within  the
same  slice  and  consistent repeatability  from
slice  to  slice.

GENERAL   CHARACTERISTICS]

PERFORMANCE

Minimum Junction Maximum
TypicalMinority

Available TypeBreakdown capacitance2 Series Carrier
Voltage ±20% Resistances Lifetime4- Chip Sizes Numbers

(V) (pF) (8) (ns) (in)

50 0.10 1.7 5 0.020  or  0.030 VSD-C300

100 0.05 2.0 75 0.020  Or  0.030 VSD-C310
100 0.12 1.5 100 0.020  Or  0.030 VSD-C311
100 0.25 0.7 135 0.020  Or  0.030 VSD-C312

200 0.05 2.0 150 0.020  Or  0.030 VSD-C320
200 0.10 1.5 150 0.020  or  0.030 VSD-C321
200 0.25 0.7 150 0.020  or  0.030 VSD-C322
200 0.50 0.4 240 0.020  Or  0.030 VSD-C323
200 0.75 0.3 240 0.020  or  0.030 VSD-C324

500 0.10 1.5 350 0 . 030 VSD-C330
500 0.25 0.7 350 0 . 030 VSD-C331
500 0.50 0.5 450 0 . 050 VSD-C332

NOTE:   Breakdown Voltage  and Junction Capacitance  are  measured on a  100-percent basis.
Series  Resistance and Minority Carrier Lifetime  are measured on a sample-lot
basis with chips  mounted  in r-f packages .

ENVIRONMENTAL

Temperature Range
Operating    .................- 65  to +|5o   °C
Storage    ................. a.     -85to+3oo   °C

Short-Term  Temperature*   ............   5oo   °c

2893       9/72

*VSD-C300   series   chips   can   be    soldered    to
special  customer-designed  mounting  carriers.
If the diode temperature  is kept at  or  less than
these ratings,  no  degradation  of  diode charac-
teristics  will  occur.
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VSD.C300   Series

CHARACTERISTIC    CURVE

Typical   pert ormance   values

VSD.C311

RF    RESISTANCE    VARIATION    Wl"    BIAS    CURRENT

)

)

)

•

•
)

I

)I

0.0 I             0.050.10 .5 I 5 05010

FofiwABD  BIAS  CUBRENT  (mAdc)

NOTES:

1.    Characteristic  values  are  based  on  performance tests.
These  fig`ures  may  change without  notice  as  a result  of
additional    data    or   product    refinement.    Consult    the
Varian  Solid  State  Division  before  using  this   informa-
tion  for  final  equipment  design.

2.    Measured   at   a   bias   voltage   of   -50  V  using  a  1-MHz
capacitance   bridge.    VSD-C300   series   diodes   can   be
furnished  with  other  juction  capacitances.

3.    Series  resistance  is  measured  at  100  rnA    and   1-GHZ

MiNORiTy    cARFii[R    LiFETiM[    TEST    cmculT

iL+LJ ll,s

INPUT  PULSE

-J  T14  L
OUTPUT  PULSE

in  a  50-ohm  coaxial line  having  a  0.120-inch  diameter
center   conductor.

4.    Minority  carrier  lifetime,   T.L,   is  measured  directly  at
the  test output  using the  test  circuit above.

5.    These  diode  chips   can  be   supplied  as   unmou.nted chips,
or  they  can  be  mounted  in  LID packages,   on mini  car-
riers,   on custom-designed substrates,   or  on customer-
specified  carriers.

OUTLINE    DRAWING

Typical    values

GOLD  CONTACT  SUF}FACES

DIMENSIONS
TYPENUMBER

A a C

'N MM lN MM lN MM

.020 or  .030 .508 or  .762 .002 .051 .005 27 VSD-C300

.020 or  .030 .508 or  .762 .00 ' 5 .038 .005 27 VSD-C310

.020 or  .030 508 or  .762 .0025 `064 .005 27 VSD-C3l  I

.020 or  .030 508 or .762 .0035 .089 .005 27 VSD-C312

.020 or  .030 .508 or  .762 .002 .051 .005 27 VSD-C320

.020 or .030 .508 or .762 .004 .102 .005 27 VSD-C321

.020 or .030 .508 or .762 .007 .178 .005 27 VSD-C322

.020 or .030 .508 or .762 .0'2 .305 .005 27 VSD-C323

.020 or .030 .508 or .762 .015 .38' .005 27 VSD-C324

.030 .762 .012 .SOS .005 27 VSD=C330

.030 .762 .020 .508 .005 27 VSD-C331

.050 .1275 .029 .737 .005 27 VSD-C332



varian
solid  state east divisio

FEATURES

•   Low insertion loss

•   High isolation

•   Broadband performance

•   Thermally-grown Si02 passivation

TECHNICAL   B`ATA

VSN-C320
Series

NIP    DloDE    CHIPS

•   Excellent stability

•   Low contact resistance

•   Outstanding  uniformity   of   diodes   within  the
same  slice  and  consistent  repeatability from
slice  to  slice.

a

®

D[SCRIPTloN

VSN-C320  series  NIP diode chips  are  ideal  de-
vices for use in control circuits,   e.g.  switches,
modulators,  etc. where the polarity of the power
supply requires  the  use  of  an NIP diode instead
of a PIN diode.    They are especially suitable for
MIC  applications   where  reversing  the  polarity
of  diode  chips  is  impractical.

The NIP diode series,  developed  by  Varian,  has
the  same  r-I properties  as  the  VSD-C320  series
of  PIN  diode  chips,  but  they  require controlled
voltage and currents  of opposite polarity.   These
diodes  feature  mesa  construction  and  are  pro-
cessed   using   planar   passivation   making   them
capable   of  withstanding   extreme   environments
without the need for hermetically-sealed packag-
ing.    Gold contacts  on  both sides  of  the chip and
the  thickness  is  controlled  to  very  tight  toler-
ances for consistent and easy bonding.    Thel.mal
compression   bonding   techniques    can   be    used

;:iha°t:iedsegarsad£:£h°nas°f5do±o*:Porr°Paerft::S.m£::::
are   acceptable.      Chips   are   available   in   both
0. 020" and 0. 030"  square  sizes.

3053    10/73

OUTLINE    DRAWING

DIMENSIONS
TYPENUMBEF`

A a C

lN MN IN MM lN MM

.020 or .030 .508 or .762 .002 .051 .005 27 VSN-C320

.020 or .030 .508 or .762 .004 .'02 .005 27 VSN-C321

.020 or .030 .508 or .762 .007 .178 .005 27 VSN-C322

.020 or .030 .508 or .762 .012 .305 .005 27 VSN-C323

.020 or .030 .508 or .762 .0'5 .381 .005 27 VSN-C324

Printed in  U.S.A.
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YSN-C320

GENERAL   CHARAOTERISTICS]

Minimum Junction Maximum
TypicalMinority

Available TypeBreakdown capacitance2 Series Carrier
Voltage ±20% Resistance3 Lifetime4 Chip Sizes Numbers

(V) (pF) (a) (ns) (in2 )

200 0.05 2.0 150 0. 020  or  0. 030 VSN-C320
200 0.10 1.5 150 0. 020  or  0. 030 VSN-C321
200 0.25 0.7 150 0. 020  or  0. 030 VSN-C322
200 0.50 0.4 240 0. 020  or  0. 030 VSN-C323

NOTE:   Breakdown Voltage and Junction Capacitance are measured on a  100-percent basis.
Series Resistance and Minority  Carrier  Lifetime are measured on a sample-lot
basis with chips  mounted in r-f packages.

ENVIRONMENTAL

Temperature Range
Operating   ..................- 65  to +150  °C
Storage   ....................- 85  to +3oo  °C

Short-Term Temperature*  ............  5oo  °c

CHARACTERISTIC    CURVESL
Typical   performance   values

RF   n[sisTAilcE   vARiATIoil   wiTH   BiAs   cum[iiT

a.01            0.050.I               0.51                   510                50100
FORWARD  BIAS CUBBENT  (mAdc)

NOTES:

1.   Characteristic  values   are  based   on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional   data    or    product   refinement.      Consult    the
Varian  Solid  State  East  Division before using this  infor-
mation for final equipment design.

2.   Measured   at   a   bias   voltage   of   -50  V   using   a   1-MHz
capacitance   bridge.      VSN-C320   series   diodes    can   be
furnished with other junction capacitances.

3.   Series   resistance   is   measured   at   100  rnA   and   1   GHz

*VSN-C320    series    chips    can    be    soldered    to
special   customer-designed   mounting   carriers.
If  the  diode  temperature  is  kept at or less than
these  ratings,   no  degradation  of  diode  charac-
teristics will occur.

MINORITY    CARRIER    LIFETIME    TEST    CIRCLIIT

illLJ 'LJS

INPUT  PULSE

I T.. L
OUTPUT   PULSE

in  a  50-ohm  coaxial  line   having  a  0.120-inch  diameter
center conductor.

4.   Minority  carrier  lifetime, 1.L ,  is   measured  directly    at
the  test output using the  test circuit above.

5.   These  diode  chips  can  be  supplied  as  unmounted  chips,
or  they  can  be  mounted  in  LID  packages,  on  mini  car-
Tiers,  on  custom-designed  substrates,  or  on  customer-
specified`carriers.



TECHNICAL   DATA

DESCRIPTION

Varian    VAB-800   Series    BIMODE   diodes    are            of-the-art efficiencies  and power
special   diodes   for   frequency-multiplier  appli-            bility.  Full frequencycoverage is
cations.     They    combine    the    non-linear    pro-            300  megahertz  to  25  tri,rigahertz.
perties   of   step-recovery   diodes   and   varactor            diode   provides   high   reliability,
diodes  in  a  single  device.     They provide  state-            range,    and    controlled    lifetime

GENERAL    CHARACTERIST|CSL
ELECTRICAL

VAB-800
Series

BIMODE  ®

MICROWAV[    DloDES

0.3-25.0    GHz

handling capa-
available from
Each   BIMODE
wide   dynamic
at    low    cost.

®

a

Minimum
Junction

Minimum Typical
MaLximum

Type
Reverse Cutoff Frequency3 Minority

Breakdown capacitance2 or Maximum Carrier Transition
Voltage at -6  Volts Series Resistance Lifetime Time Number

(V) ®F) (GHz)  or  (a) (ns) dos)
200 18-26 0.35  a 450 10 000 VAB-800
175 18-26 0. 35  a 400 8000 VAB-810
150 10-20 40 350 5000 VAB-820
120 8-10 60 210 3000 VAB-801
100 8-10 60 180 2000 VAB-811
120 4-5 90 200 3000 VAB-802
100 4-5 90 170 2000 VAB-812

80 4-6 110 180 925 VAB-822
80 2. 5-3. 5 120 100 1000 VAEL803
80 1. 5-2. 5 150 90 750 VAB-804
60 1. 5-2. 5 150 60 400 VAB-814
40 1. 0-1. 5 160 20 150 VAB-825
40 0. 5-0. 7 175 18 150 VAB-805
30 0. 3-0. 5 200 10 100 VAB-806

6 0.15-0. 2 350 3 VAB-807*

PERFORMANCE

Power
OutputFrequency EfficiencyAsA

Thermal Case Type
Output4 Ranges Tripler 6 Resistance** Styles7 Number

(W) (GHz) (%) ( O c/w )
3-20 0. 3-0. 750 70 3 N26,   N27,   N28 VAB-800
2-24 0. 5-1. 0 65 3 N26,   N27,   N28 VAB-810
2-16 0. 6-1. 2 60 5 N26,   N27,   N28 VAB-820
1-10 0. 75-1. 5 60 7 N25,   N26,   N28 VAB-801
1-10 1. 0-2. 5 65 7 N25,   N26,   N28 VAB-811
1-8 1. 5-3. 0 55 10 N25,   N26,   N28 VAB-802
1-6 2. 0-4. 0 55 11 N25,   N26,   N28 VAB-812
2.0 2.0 N19,   N20,   N21,   N22,   N23 VAEL822

0. 5-4. 0 3. 0-5. 0 50 13 N20,   N25,   N26,   N28 VAB-803
0. 5-2. 5 5. 0-7. 0 45 15 N20,   N25,   N26,   N28 VAB-804
0. 3-1. 5 5. 0-8. 0 45 15 N20,   N25,   N26,   N28 VAB-814

2.5 5. 0-8. 0 50 25 N20'   N26 VAB-825
0.1-0. 6 8. 0-12. 0 40 50 N20 VAB-805

0. 05-0. 30 12. 0-15. 0 30 75 N20 VAB-806
0.05 15. 0-25. 0 15 300 N9,   N19 VAB-807*

*  Reverse  polarity  package                                                                                         **  Does  not apply  to N9  case  style

3663      3/77
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VAB-800   Series

ABSOLUTE    RATINGS

Storage  Temperature  .........- 85  to  +20o  °C
Operating Temperature  .......- 55  to  +175  °C
Short Term Temperature

2  minutes* ........................    25o  °c
30  seconds*    ......................    285  °C

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  fig.ures   may  change   without  notice   as   a  result  of
additional    data    or    product    refinement.       Consult    the
Varian   Beverly   Division   before   using  this  information
for   equipment   desitgn.

2.   Normally   controlled   ±10%,   but  ±3%   control  is  available.
Diodes   having  capacitance values   other  than  those  shown
can  be   supplied   at  no  extra  cost.

3.   Measured   at   -6   volts.

N9
.080 ± .005
2.03  ±   0.13

.050 ± .003
I.27 ± 0.08

#MAX
.025  ± .003

0.76 ±0.08                            0.64 ±0.08

Ls=O.14nH               Cp=O.20pF

N21

.062  ±  .002
I.58  ±  0.05

ANODE

#MAX

.120  ±  .003

*BIMODE  diodes    can   be    soldered    to    special
customer-designed  mounting   fixtures.    If   the
diode temperature  is kept  at  or less  than these
ratings,  no degradation of diode characteristics
will  occur.

4.    Typical  values  at  the  midpoint of   the  specified  frequency
I.ange.     BIMODE   diodes   can   be   operated   at   full   effi-
ciency  over  a  broad  range  of  drive  power.

5.    Operable  range,   Egf  instantaneous  bandwidth.

6.    Typical   values   for   use  as   guidelines   in  circuit  design.
These    diodes    can   be   used   for    multiplication    orders
from   2    to   6.

7.   When  ordering,    specify   case   style  by   adding  the   suffix
N9.    N19.    N20,   N21,   N22,   N23,   N25,   N26,   N27,   or   N28.
Example:    VAB-800N26.

OUTLINE    DRAWINGS

CASE     STYLES

.080 ±  .005

.062  ± .002
I.57  ± 0.05

.062  ± .002
I.57  ± 0.05

.080 ±  .005

2.03  ± 0.'3
.062  ±.002           .062  ±.002
I.57  ±  0.05             I.57  ±0.05

.186±  .010

4.72 ± 0.25

.025
0.64

.062  ±.002          .062  ±.002
I.57±  0.05             I.57  ± 0.05

.120 ±  .003

Ls=0.40nH              Cp.O.25pF

2.03 ± 0.'3
.062 ± .002

-    3.15   ±  0.13IIE
3.05  ± 0.07

L..O.40nH            Cp. 0.25  pF

.062  ±  .002
I.58  ± 0.05

ANODE

#MAX

.'20  ±  .003

.080 ±  .005
2.o5  ±  o.13

.062  ± .002
I.57  ±  0.05

.215  ±  .0'0

5.46  ±  0.25

.062  ±  .002
I.57 ±  0.05

.120 ±  .003

Ls=O.50nH              Cp=0.14pF

N22
.080 ±  .005
2.03  ± 0.'3

.062 ± .002

3.89  ± 0.13

IIIIIE
3.05  ±  0.07

Ls=O.50nH                Cp=0.14pF

0

®



VAB-800   Series

®

a

®

OUTLINE    DRAWINGS(continued)

Ls=O.40nH                 Cp=O.25  pF

.leo ± .003
4.06±0.08

779 ± .013
19.79±0.33

.093±.002
2.36±0.05

.093 ± .002
2.36±0.05

T=±.oo5
8.51  ± 0.13

___'J
1111111± .020±.005

0. 51 ± 0.I 3

.185± .005

N27

#T|  .,5o
#D,A

ANODE

10 -32  UNF-2A
THREAD

4.7±0.13                   .375±.015

9.53 ±0.38

Ls= O.90nH              Cp=O.38pF

.240±.005
6.I   ±0.13

.093 ± .002 I H

.093 ± .002
2.35 ± 0.05

.185±.005
4.7 ± 0.13
ANODE'1

2.35±0.05       L+

.390±.015
9.91 ±0.38

.185±.005
4.7 ± o.I 3

.210±.004
5.33±0.10

LS.O.90nH             Cp.O.35pF

N28
. I 60 ± .003

.040 ± .01 0
I.02 ±0.25

I.200±.035
30.48±0.89

10.16±0.76

Other  case  styles are available upon request.

.230±.005
5.84 ± 0.I 3

4.06 ± 0.08

Ls. O.90 nH            Cp:0.36pF

•HEAT  SINK  END

DINIENSIONS..-#-
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TECHNICAL   DATA

DESCRIPTloN

The    Varian    Stackpack    Diode    consists    of    two    high-efficiency
BIMODE®Diode  chips  combined  in  a series-stacked  configura,tion.
Each  diode  chip  is  housed  in  its   individual  beryllia  package  and
both packages are  thenbrazed  into  a single  unit.  Thus  the packages
are   connected   electrically   in  series  and   thermally  in   parallel.
Power-handling  capability   is  greater  than  that   of  a  single diode
because  the  area of  each diode junction  is  larger by the  number  of
units  connected  in series .
These diodes  are designed for frequency multiplication,  conversion,
and  modulation  in  telemetry  and  point-to-point  microwave trans-
mission applications where high power  and efficiency  are  required.
In   addition,   since   these   diodes   combine   the   advantage   of   fast
transition  time   and  high   breakdown  voltage,   they  are  especially
suited    for    high-power    step-recovery-multiplier    and    impulse-
generator  applications .

GENERAL    CHARACTERISTICS  I

E L [ C T FI I C A Ia

®

VAB-800.2
and

VAB-800A-2
Series

STACKPACKt    DloDES

Minimum
Junction

Minimum Typical
Maximum

Type
Reverse Cutoff Frequency3 Minc,rity

Breakdown capacitance2 Or Maximum Carrier Transition
Voltage at  -12  Volts Series Resistance Lifetime Time Number

(V) (pF) (GHz)  or  (a) (ns) (ps)
280 18-26 0.4Q 450 6, 000 VAB-810A-2
160 8-10 50 160 2' 000 VAB-811A-2
160 4-5 70 130 2' 000 VAB-812A-2
120 2. 5-3. 5 120 60 700 VAB-813A-2
120 1. 5-2. 5 120 60 500 VAB-814A-2

80 1. 0-1. 5 145 20 180 VAB-825-2
120 1. 0-1. 5 140 50 400 VAB-815A-2

90 0. 8-1. 3 150 30 300 VAB-816A-2
90 1. 0-1. 5 145 30 300 VAB-824A-2
80 0. 5-0. 7 160 18 180 VAB-805-2
60 0. 3-0. 5 180 10 120 VAB-806-2

PERFORMANCE

Output Efficiency Available
Maximum Case TypeFrequency AsA Output

Range4 Tripler6 power6 Thermal  Resistance Style 9 Number
(GHz) (%) (W) (0c/w)7 ( O c/w) 8

0. 5-1. 0 60 60 3 2.2 N35 VAB-810A-2
1. 0-2. 5 65 35 7 5.5 N35 VAB-811A-2
2. 0-4. 0 55 20 11 8 N35,   N43 VAB-812A-2
3. 0-5. 0 50 10 13 10 N35,   N43,   N49 VAB-813A-2
5. 0-8. 0 50 7.0 15 11.5 N35,   N43,   N49 VAB-814A-2
5. 0-8. 0 45 4.0 25 19.5 N43,   N49 VAB-825-2
5. 5-9. 0 50 6.0 18 15 N43,   N49 VA13-815A-2
7. 0-9. 0 45 5.0 22 18.5 N43,   N49 VAB-816A-2
7. 0-10. 0 45 5.0 20 17 N43,   N49 VAB-824A-2
8. 0-12. 0 38 2.0 40 32 N49 VAB-805-2
9. 0-13. 0 50* 2.0* 50 40 N49 VAB-806-2

3(;57   5/77                       t varian  Trademark                *Efficiency  and  output  power  a.s  a doubler.                      Printed  in  u.S..,\.

varian/beverly     dlvision/salem     road/beverly/massachusetts    01915



VAB-800.2   and   VAB-800A-2

ABSOLUTE   RATINGS

Storage  Temperature   . . .
Operating Temperature   .
Short  Term  Temperature,

2 minutes*
30  seconds*

-85  to +200   0c
-55 to +2oo   °c

235   0c
285   0c

NOTES:

1.   Characteristic values   are  based  on  performance  tests.
These  figuresmay  change  without  notice  as  a result  of
additional    data   or    product    refinerhent.    For    special
circuits,  factors  other  than  the  diode  may cause varia-
tions from  the values  shown.  Contact the  Varian Beverly
Division before  using   this  information   for  final  equip-
ment   design.

2.    Normally  controlled  to  ±  10%,  but  ±  5%  control   is  avail-
able.    Diodes  having  capacitance  values  other  than those
shown can be  supplied at no  extra cost.

3.    Measured  at  -12  volts.

#D,A

.093  ±  .002
2.36 ± 0.05 D'A

.3'5 ± .005
8.00 ± 0. I 3
•'60  ±  .005
4.06 ±  0.13

10 -32  UNF-2A

.185  ± .005
4.70 ± 0.13

I
.405 ± .0 I 0
10.29 ± 0,25
'1

Cp= O.18 pF

Ls=O.50nH

*   Staclxpack  Diodes  can  be  soldered  to  special
customer-designed   mounting    fixtures.     When
diode  temperature  is  kept at  or  less than  these
ratings,    no   degradation   of   diode    character-
istics  occurs.

4.    Typical    operable   range,    E2i  instantaneous   bandwidth.

5.    Typical   values   for  use   as   guidelines   in  circuit  design.

6.    Typical  values  at  the  midpoint of the  specified  frequency
range.  StackpackDiodes can be  operated  at full efficiency
over  a broad range  of drive power.

7 .    With heat  sink on cathode  end only.

8.   With  heat  sinks  on both ends.

9.   When ordering,  specifycase  style desired by adding case-
style  suffix  to  type  number.    Example:    VAB-811A-2N35.
Other  case  styles  can be  furnished on special  order.

OUTLINE    DRAWINGS

CASE    STYLES

185  ± .005
4.70 ±  0.'3

i=REF

N37
.leo ±  .005
4.06 ±  0.13

.093  ±  .002
2.36  ±  0.05

Cp=O,I8  pF

L s = 0.50 nH

N41

D'A.

D'A.

.437  ±  .010
I  I.I   ±  0.25

.160  ±  -005
4.06 ±  0.13

Cp= O.23pF
Ls = O.90nH

0

u



®

a

®

.062±.002
I . 58 ± 0.05

.062±.002
I.58±0.05

N43

EE
Cp. 0.30 pF

Lsgo.65nH

8.08 ±  0.25

.062 ± .002
I.58  ±  0.05

.050
TZ7 FiEF.

.237  ± .005
6.02±0.'3

• HEAT  SINl(  END

'3' ± .003
DIA

.388±.020
9.86±o.5l

DIAI . 5 8 ± 0 .0 5

.165  ± .005
4.19  ±  0.13

.'32  ± .005
3.36  ±  0.13

OUTLINE    DRAWINGS

CASE    STYLES

.580  ± .020
•             '       ,4.73
.380  ± .0 I 0
9.65 ± 0.25

6-40 UNF-2A

Cp=  O-30pF

L s = 0.65 n H

.062  ± .002
I.58  ±   0.05

Cp = 0.21  pF

Ls = O.58nH

.'10±.005
2.79±0.13

.090±.005
2.29±0.13

1111111111]
.397±.020

_  10.08±0.51I
0UNF-2A

Cp=O.2'pF

Ls=O.58nH

DIA.

VAB-800-2   and    VAB-800A-2

N45

F#REFll_I

.062±.002
I.58±o.o5

.062 ± .002
I.58  ±  0.05

.062 ± .002
I.58  ± 0.05

#REF.

.I 75  ± .005
4.45  ± 0.'3

I 94 ± .007
4.93±0.18

ALL  CASE  STYLES  CONCENTRIC  WITHIN  T.I.I].OF .012/0.31  MAX

.131 ±.003
3.33±0.08

IIIIIiiiiii
.330±.020

DIA

JELL+faeD,A
Cp = 0.30 pF

Ls=0.65nH

N49

.09C)  ±  .005

fir 1 I

. 310 ± .020
7.87 ±  0.5'

.062  ±  .002
I.58  ±  0.05 DIA.

Cp=  0.21  pF

L s = O.58nH

.165   ± .005
4.19  ±  0.13
.090  ± .005
2.29  ±  0.13

IIiiiiiiiiiii
.397 ± .020

10.08  ±  0.51

.237  ±  .005
6.02 ±   0.'3

0  UNF-2A

Cp= 0.2 I pF

Ls= 0.58nH

.090 ± .005
2.29±0.13

IIIIIIIIIIIIT

DIA.

.336 + .019 -.017
8.53 + 0.48 -0.43

Cp = 0.2' pF

Ls=O.58nH

DIMENSIONS:  -ipEl_mm



VAB-800-2   and   VAB.800A-2



TECHNICAL   I)ATA

l}ESCRIPTI0N
The Varian Super-Stackpack Diode consists of three high-efficiency
Super-Power  Bimode®  Diode  chips  combined  in a  series-stacked
configuration.    Each  diode  chip  is  housed  in its  individual beryllia
package  and  the three packages  are then  brazed into a single unit.
Thus  the packages  are  connected  electrically  in series  and  ther-
mally in  parallel.   Power-handling  capability  is greater  than that
of a single diode because each diode junction is  larger by the num-
ber of units  connected in series.
These diodes are designed for frequency multiplication,  conversion,
and  modulation in  telemetry  and  point-to-point  microwave trans-
mission applications where high power and efficiency are  required.
In   addition,   since   these   diodes   combine   the   advantage   of   fast
transition  time  and  high   breakdown  voltage,   they  are  especially
suited   for   high-power    step-recovery-multiplier    and    impulse-
generator  applications.

a
ABSOLUTE    RATINGS

Storage  Temperature   . . .
Operating Temperature   .
Short Term  Temperature,

2  minutes*    ..........

-85 to +2oo   °c
-55 to +2oo   °c

.....       235   0c

30  seconds*  ......................       285   °C

VAB-811A-3
Through

VA81816A-3
Series

SUPER-STACKPACKt

DloDE

*    Super-stackpack    Diodes    can   be    soldered
to special customer-designed mounting fixtures .
When  diode  temperature  is kept  at or  less than
these   ratings,   no   degraudation   of   diode   char-
acteristics  occurs.

GENERAL   CHARACTERISTICS

ELECTRICAL

Minimuni  Reverse Junction Minimum Typical Maximum
TypeBreakdown capacitance2 Cutoff Frequency Minority Transition

Voltage at -  18 Volts at -  18 Volts Carrier  Lifetime Time Number
(V) (pF) (GHz) (ns) (ps)
240 8.0-10.0 50 160 2' 000 VAB-811A-3
240 4.0-5.0 70 130 2 , 000 VAB-812A-3
180 2 . 5-3 . 5 120 60 700 VAB-813A-3
180 1. 5-2 . 5 120 60 500 VAB-814A-3
180 1.0-1.5 140 50 400 VAB-815A-3
135 0 . 8-1. 3 150 30 300 VAB-816A-3

PERFORMANCE

Output Efficiency Available Marimun
Case TypeFrequency AsA Output Thermal Resistance

Ranges Tripler Powers Note  6 Note  7 styles Number
(GHz) (%) (W) (Oc/w) (O c/w)

1.0-2.5 65 50 6 5.0 N36 VAB-811A-3
2 . 0-4 . 0 55 30 10 8.0 N36,  N44 VAB-812A-3
3.0-5.0 50 15 11 9.0 N36,   N44,   N50 VAB-813A-3
5.0-8.0 50 10 13 10.5 N36,   N44,   N50 VAB-814A-3
5 . 5-9 . 0 50 8 16 13.0 N44,  N50 VAB-815A-3
7.0-9.0 45 7 19 15.0 N44,   N50 VAB-816A-3

3658    4/77 t "-Varjan Assocjo!es

varian/beverly   division/salem    road/beverly/massachusetts    01915

Printed in  U.S.A.



SUPER-STACKPACK   DloD[S

N36|r .'60 ± .005

.'85 ± .005
4.70 ± 0.13

.050
TZ7

HE
FT¥RE4

JL .093 ± .002
2.36  ± 0.05

Ls=O.50nH               Cp=O.18pF

REF

.3'8±.010
8.08±0.25

DIA

Ls=l.20nH                  Cp=O.22  pF

N48
.16 5 ± .005
4.'9±o.'3 DIA

DIA

OUTLINE    DRAWINGS
CASE    STYLES

N38

.160± .005
4.o6 ±o.13

'85 ± .005
4.70±0.13

.595±.025
15.'1±0-64

.093 ± .002
2.36 ± 0.05

Ls=O.50nH                    Cp=0.18  pF

.062 ± .002
I.58  ±  0.05

.062 ±.002
I. 58 ± 0.05

.062 ± .002
I.58  ±  0.05

.132±.005_..                .062 ±.002
3.35±0.13 -.''                 I,58  ± 0.05

I                   660± 020
16.76 ±0.51

•380±.0'0
9.65±0.25

6-40UNF-2A

Ls=O.80nH               Cp=O.25pF

1154

'65 ±.005
4.19±o.'3 DIA

•e9_e±.gg_5D,A
PEF.

'75 ±.005
4.45 ± 0.13

2.29 ± 0,'3

IIIIiiiiii
.442 ± .020
I I.23 ± o.5l

.237 ± .005
6.02 ±0.13

NF-2A

LS=0.72nH                   Cp=  O.2lpF

DIMENSIONS: ~jp±-mm

N40

DIA    f#REFLLE

DIA

.131   ±  .003

10.29 ±  0.25_I

DIA.

±|±.o2o

.3'5  ± .005
8.00 ± 0.13
.leo ± .005
4.06 ± 0.13

.875 ± .025
22.23 ± 0.64

10 -32 UNF-2A

Ls=   I.20nH                        Cp=O.22pF

N46

'3' ± .003

9.14 ±0.51''

DIA

#REF

•Os=  ±._09_2  D,A.       .Oe?±._092
I.58  ±  0.05   --'-           I.58±0.05

Ls=O.80nH             Cp=  0.25pF

N50

.090 ± .005
D'A.

7.87 ± 0.5'

11111111111111]
.062  ±  .002 .062 i .002
I.58±o.o5D'A.          I.58±o.o5

Ls=O.72nH                    Cp=O.2lpF

• HEAT  SINK  END

.062 ± .002
I.58±0.05

Ls= O.80nH              Cp= O.25pF

.090 ± .005
2.29 ±  0. '3

.062  ± .002
I.58  ±  0.05

Ls=O.72nH                  Cp=O.2lpF

ALL   CASE   STYLES  CONCENTRIC   WITHIN   A  T.I.fi   OF  .012  MAX

D'A

DIA.

DIA.



®

®

DESCRIPTloN

VAT-1000   series    tuning   diodes    are   designed
to   minimize   post  tuning   drift   in   voltage  con-
trolled oscillators  (VCO) for  Electronic Warfare
Systems.    After  the  initial I.esponse  to  a  tuning
shift,    tuning    stability    depends    upon    junction
capacitance stability  with  constant reverse  bias
voltage.    The unique  processing  of  these  diodes
minimizes  such capacitance  shifts  and  produces
the   most   stable   voltage  controlled   oscillators
possible with tuning diodes.

These  high  Q  PLESA  tuning varactors  are  sill-
con  diodes   specially   pl.ocessed   to  provide   the
advantages   of   both   planar   and  mesa  methods.
The   unique   PLESA   passivation    allows   planar
processing  to  be  applied  to  surfaces  containing
silicon   mesas.

These diodes  have the excellent r-f characteris-
tics  of  mesa geometry.    The  extremely  high   Q
permits   satisfactory   operation   at  high  micro-

•     Ideal  for  VCOs  in  EW  systems

•   Outstanding frequency  stability

wave   frequencies    and   allows   tuning   over   the
wide  bandwidths  needed  in  applications  such a,s
broadband  tunable  filters   and   high  Q   cavities.
Especially  low  leakage currents  over wide  tem-
perature   ranges    together   with   good   leakage-
current  stability   provide  the  frequency   and/or
phase  stability required  by  the most  frequency-
stable  or  broadband  tunable  transistor,  Impatt,
or  Gunn-effect oscillators.  The high production-
1ot uniformity of the capacitance/voltage charac-
tel`istic   makes   these   devices   ideal  for  use  in
phased  array  systems   or  in  sensitive  multiple
filters   and   modules.

Semiconductor  production using PLESA  passiva-
tion yields  the high reliability of planar process-
ing inherent  within  the  passivated  chips.    Final
diode fabrication is accomplished with   thermally
bonded contacts  and welded,  hermetically  sealed
cases   to   provide   reliable   performance    under
extremely     adverse    environmental    conditions.

FEATURES

•    HighQ -low leakage current

•     Capable  of high temperature operation

GENEIIAL    CHARACTERISTICS  1
ELECTRICAL

Reverse  Breakdown  Voltage   ....   45/60  V

Case  Capacitance,   typical

N16  and  N20

Capacitance/Temperature
Coefficient,   typica|2  . . ,

3200    9/74

0.15   pF
0.12   pF
0.15   pF

Zoo   ppm/Oc

Lea,d  Inductance,   typica.1 3

N16  and  N20

ENVIRONMENTAL

Ambient Temperature Range
Operating................
Storage

*Varian Trademark

varian    beverly/salem    road/beverly/massachusetts    01915

0.11   nH
0.22   nH
0.50   nH

-55  to  +175    C'c
-55  to +2oo   °c

Printed  in  U.S.A.



VAT.1000

PERFORMANCE   CHAnACTERisTics[

Total Minimum
Minimum Maximum

Type
Total Leakage

Capacitanceat0Vbias4 Number7
Q5 capacitance4TuningRatio currents

at  25 C' c at  150 C' c Conventional Inverted  Chip

(DF\ (nA\ /nAt Chip  Mount Inverted Polarity

45-Volt  Series8

2-3 2600 3. 5:1 3 400 VAT-1001 VAT-1101
5-8 2000 4.  75:1 5 600 VAT-1002 VAT-1102

60-Volt  Series 8

2-3 2000 4. 0:1 3 400 VAT-1003 VAT-1103
5-8 1500 5.  5:1 5 600 VAT-1004 VAT-1104

NOTES:

1.       Characteristics  arc  basecl  on  pel.I.ormdiice  tests.     These
values  ma}'  change  without  notice Lis  a  result ol.a(I(liLional
clata   or   product   rel'incmenl.     \'ariaii   Bcverl}   shoul(I   bc
consultecl   bet.ol.e  using  these  clLila   tor  e(iuipment   design.

2.     Averaged  between   -65   and   +85°C.     Capacitance/Tern-
perature  Coefficient  is  calculated  in  parts  per  million
per  degree  Celsius  (ppm/°C)  I.rom:

Tc  Coeff =
[CT  (at  85°C)  -CT  (at  -65°c)]  log

(85+65)      CT(at25°C)
where

CT  = Sum   of  junction  capacitance   at   -4  volts  bias  plus
case  capacitance  at  a given  ambient temperatiire.

3.     Measured  with   100  rnA  forward  bias current  and  1  GHz
test frequency  using  a coaxial  slotted  line.

4.      Includes  case  and  inter.nal  fringing capacitances.

5.      Q  is  calculated  from  the  equation:

2  t'f R  s  C  j
whel.e

I   =  50  MHz
Rs  = Series  resistance
Cj   = Junction capacitance

Rs    is  measured  at   1   GHz   and  -4  V  bias   using  trams-
mission  loss  technique.     Cj   is  measured  at   1   MHz  on
a  Boonton  bridge.

6.      Measured  with  a  reverse  bias  voltage  equal  to  80%  of
the  minimum  reverse  breakdown voltage.

7.     When ordering,    specify the  case  style desired by  adding
the  case  designation  as  a  suffix to the  type  number.

Example:  VAT-1001N16
Other  case  styles  can be  furnished  on  special  order.

8.      The   series  voltage  designation  indicates  the   minimum
reverse  breakdown voltage  at  -10  HA.

®



VAT.1000

APPLICATloN    NOTESa

®

a

One    of    the    most    important    concerns    in   an
Electronic Warfare  System is post  tuningdrift-
the  frequency  change   occurring   in   its , voltage
controlled  oscillator   (VCO)  after   the  o-;cillator
has  been voltage  tuned  to a new frequency.

The  following illustration  and  discussion  define
the   post  tuning  drift   phenomenon  and  describe
the  design  considerations  and  processing  tech-
niques which can minimize  its magnitude.

LOG   TIME

As anexample,  suppose  an oscillator frequency is
increased from  Fo  to  F]  at t =  0  by  changing the
voltage from Vo  to  VL .    Assuming an ideal  step-
function voltage  with no ripple or  deviation I rom
voltage  V],   the  ideal  response  would  be  an  in-
stantaneous  shift  of  the  oscillator  frequency  to
the frequency  Fi ,  where  it  would stay  until  the
voltage   is   changed.     This,   however,   does  not
happenn      The   actual   VCO   frequency   response
has  three distinct time regions.

The  first  region  occurs from  the initial  switch-
ing  transient  at  t =  0  to  a  time  which  is  a  few
thermal  time  constants   of  the  diode  chip.    For
a   diode   mounted   in   the   conventional   manner,
this   would    run    from    approximately    t=O    to
t =  100  micl`oseconds.     In  this  region,    the  diode
junction   and   chip   are  reaching  a  new  thermal
equilibrium   determined   by  the  changing  power
dissipation   in   the   diode.    When  changing  from
voltage   Vo   to   VL,   the  power  dissipated  in   the
diode  differs  in  each  state   and  the  diode  must
reach   a    new    equilibrium.      The   temperature
effects   of   the   junction,   as  manifested  through
capacitance changes,  result  in  a frequency  shift
during  that  thermal  transient.    This portion can

be  minimized  by  inverting  the  diode  so  that the
thermal  time  constant  is  reduced  to  200  nano-
seconds.   This  shortens  the first interval.    Fur-
ther  trimming   can  be  achieved   by  shaping  the
voltage  pulse  to compensate for  this phenomenon.

In   the   second   portion   Of   the   transient,    from
t= approximately   100  microseconds   out  to   t=
10  seconds,     the   frequency   shift   is   somewhat
slower.    In  this  time  interval,   the  diode  pack-
age,   leads,   and  circuit  mount  are  approaching
thermal equilibrium.     Each of these has  a small
capacitance   shift   associated   with   a   charige  in
temperature.     Even    though    these    capa,citance
changes   are   small,  when   converted   to   a  fre-
quency  shift,  relatively large shifts  in frequency
can  be  observed.   This  portion can be minimized
by   using   very   small   thermal   mass   packages
and   exercising   good   heat  sinking   practices  in
oscillator  design.

From   the   end   of   this   second   transient   t2   to
intervals   of   30 minutes   or   longer,  we   are   in
the  least  understood  region  of  the  post    tuning
drift  response.     During  this  period,   with  con-
stant  bias  applied  to  the  diode,   there  are  slight
changes  in capacitance with time.    These  appear
to  be  due  to  a  reorientation  of  space  charge  at
the junction  surface and in  the  passivation layer.
The  magnitude   of  the  effect   is  very  dependent
on  the  diode  processing used.     In fact,  the   post
tuning  drift    characteristic    in    this   region    is
almost   a   signature   of   the   kind   of  processing
used.      The   stability   observed   in   the    PLESA
process   is   an   order   of  magnitude  better  than
has    been    observed    by   any    other   fabrication
process.     This    solid    evidence    indicates    that
the  stability   obtained  with  the   PLESA  process
is  truly an advance in the  state-of-the-art.

Hence,    avoiding    post  tuning   drift    in    voltage
controlled   oscillators   for    Electronic   Warfare
Systems   requires   a  thorough   understanding  of
the   requirements    and   the   use   of   appropriate
special  design   and   fabrication  techniques,   de-
pending    on    the   time   window   to    which    these
requirements  pertain.     For  some  applications,
only  the close-in transients  are very important.
However,   for   other   applications,   the   close-in
transients  may not  be  significant  but  th-e  longer
term transients are critical.



.080±.005
2.03±0.'3

.050±.003
I.27± o.o8

#MAX

Case     NIT

'1

.075 ± .005

Itl
.025 ± .003
0.64 ± 0.08

.080±.005
2.03±0.13

.062±.002
I.57±0.05

.2'5  ± .010
5.46±0.25

.062 ± .002
I.57±0.05

.120 ± .003
3.05±0.08

.080±.005
2.03±0.13

.050 ± .003
I.27± 0.08ii-N:9iLT.

OUTLINE      DRAWINGS

_TJ_L
0.76 ± 0.08

062 ± .002
I.57±0.05

#MAX

I
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.025 ± .003
0.64 ± 0.08

.080±.005
2.03±0.13
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VAT-1000

.060±.005
I.52 ± o.13

pEgJT±9eiTJ_L
0.76 ± 0.08

Case    N16

IT''
Eii! .092 ± .0 05

2.34±0.13

iiiiiiifi

#4MAX|_

iE120 ± .003
3.05 ± 0.08

•    HEAT  SINK  END
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DESCRIPTloN

VAB-1600  series  silicon  high-power  multiplier
diodes   feature  high-temperature  thermal-oxide
passivation    grown  on  diode chips  having  mesa
configuration.     All-gold  contacts  are  bonded  to
the  chips     using   the  latest  thermocompression
bonding  techniques.

Final   packages   are   hermetically   sealed  mak-
ing   these   diodes   capable   Of  meeting  the  most
stringent   mechancial    and    environmental    re-
quirements.      Fabrication    techniques     can    be
modified   to   provide   the   various  levels  of  re-
liability   required    to    meet   a   wide    range   of
special   customer   needs.

a

®

FEATURES

•   8 Watts  Output -  5-8  GHz

•   10 Watts  Output -  3-5  GHz

•   Efficiences   from   1/N   to   2/N,
where   N   is   multiplication   factor

•   Rugged  Package Design

•   High-Frequency  Capability

•   Low Transition Time

•   Low  Thermal Resistance

•   Low  Package  Parasitics

GENERAL   CHARACTERISTICS[

Cmtput
Output

MinimumReverse
Junction

TypicalMinority
Maximum

Thermal
Efficiency

Case TypeFrequency Breakdown capacitance4. Carrier. Transition AsA
Ranges powers Voltage at  -6  V Lifetime Time Resistance Tripler6 Styles Number 6

(GHz) (W) (V) (pF) (ns) (ps) ( O c/w) (%)

0. 5-1 60 180 8-12 200 800 3 65 N2 6 , N2 8 , N2 9VAB-1610A
1-3 20 160 5-8 150 600 8 60 N2 6 , N2 8 , N2 9VAB-1612A

3-5 10 120 3-5 100 400 10 55 N2 6 , N2 8 , N2 9VAB-1613A
5-8 8 100 1. 5-3. 0 60 250 8 50 N2 0 ' N2 2 VAB-1614A

6-9 6 80 1. 0-1. 5 30 200 15 45 N2 0 , N22 VAB-1616A
5-8 5 70 1. 0-1. 5 20 150 20 45 N20' N22 VAB-1625

8-12 3 60 0. 5-1. 0 18 100 25 40 N20' N22 VAB-1605
10-15 2 50 0. 3-0. 5 10 80 30 50 doubler N2 0 ' N2 2 VAB-1606

ABSOLUTE   RATINGS

Storage  Temperature  ..........- 85  to +2oo  °c
Operating Temperature   ........- 55  to +175  °C
Short Term Temperature,

2  minutes* .........................  25o  °c
0

30seconds* ........................  285      C

3259    8/74

*Diodes   can  be  soldered   to  special  customer-
designed mounting fixtures.  If the diode temper-
ature  is  kept  at  or  less  than  these  ratings,  no
degradation  of  diode characteristics  will  occur.

Printed in U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915



VAB-1600

cHmACTERisTio   CuRVEs
Typical   performance   valiies

VAB-1614AN26    TRANSFER    CllARACTERISTICS

AS    A    5-8    GHz    TRIPLER

4                                8                                12                              16

INPUT  POWER  (W)

NOTES:

1.   Characteristic   values   are   based   on  performance  tests
and   include   circuit   losses   amounting  to  about  1.5  dB.
These  figures  may  change  without  notice  as  a result  of
additional  data  or  product  refinement.    For  special cir-
cults,  factors  other  than  the  diode may cause variations
from  the  values   shown.    Contact  Varian  Beverly  before
using this  information for  equipment design.

2.   Operable  range,  ±g! instantaneous  bandwidth.

3.   Typical values  at  the midpoint of  the  specified  frequency
range.    VAB-1600   diodes   ca.n   be   operated  at  full  effi-
ciency  over  a  broad range  of drive  power.

.080±.005
2.03 ±0.13

.062±.002
I.57±0.05

.062±.002
I.57±0.05

VAB-1606N20    TRANSFER    CHARACTERISTICS

AS    A    10-15    GHz    I)OUBLER

'234
INPUT   POWER  (W)

4.   Normally   controlled  to  ±10%,   but  ±39;o  control  is  avail-
able.    Diodes  having capacitance values  other   than  those
shown can be  supplied at no extra cost.

5.   Typical values  at  the midpoint of  the  specified  frequency
range   for   use   as   guidelines   in   circuit  design.    These
diodes  can be used  for multiplication orders  from  2  to  6.

6.   When  ordering,  specify  the  case  style  desired  by  adding
the  suffix  N20,    N22,   N26,   N28  or  N29  to  the  type  desig-
nation.    Example:    VAB-1613AN26.

OUTLINE   DRAWINGS

Case   N22

.062±.002         .062±.002
I.57±0.05           I.58±0.05

ANODE

¥MAX
.215±.010             0.38

5.46 ±0.25

.062 ± .002
I.57±0.05

.120± .003
3.05±0.08

.040 ± .0 I 0
I.02±0.25

.230±.005
5.84 ± 0.13

DIMENSIONS  -j#-

I 20 ± .003
3.05 ± 0.07

Case   N28
. I 60 ± .003
4.06 ± 0.08

.'
.145 ± .010
3.68 ± 0.25

Case   N26
.080±.005                          .160±.003
2.03 ± 0.13                            4.06±0.08

.062±.002
I.85±0.05

.153±.005
3.89±0.'3

145 ± .010

6-40 UNF-2A
THREAD

gMAX           #x#SLOT

. 779 ± .013
19.79±0.33

Case   N29
.230±.005
5.84 ± 0. I 3

.093 ± .002
2.36±0.05

T=±.oo2
8.5 I ± 0.05'

11111111 .020±.005
0.5 I ± 0.13

.185±.005
4.7 ± 0.I 3

.230±.005
5.84±0.'3

•                 .483±.015

12.27±0.38

111111111
#D,A.

•  HEAT  SINK  END



TECHNICAL   DA"

VAB-3200
Series

HIGH    POWER

MULTIPLIER    I)10DES

FEATURES

•  30 Watts output - 3 GHz

•   5 Watts  output -  10  GHz

•   Rugged package design

•   Ifigh-frequency capability

•   Low transition time

a

a

•   Low thermal resistance

•   Low package parasitics

•   Cylindrical   symmetry   for   efficient  coupling
to   rf  fields

•   Designs   for  both  high   and  low  order  multi-
plication

DESCRIPTloN

VAB-3200  series  silicon  high-power  multiplier
diodes  feature  mesa  geometry  diode chips  with
thermal-oxide passivation.    Each unit  has  three
chips   electrically   in   series   and   thermally  in
parallel.   This series provides cylindrical  sym-
metry   through   the   use   of  flangeless  pa,ckages
and    incorporates    pure    gold    internal   leads,
thermo-compression   bonded    to   gold   contacts.

All devices are inspected  throughout  processing
to   insure   complete   compliance   with  MIL-STD
reliability  screening  procedures.    AIl  packages
are   hermetically   sealed,  making   these   diodes
capable  of  meeting  the most stringent mechani-
cal  and  environmental  requirements.    High  I.e-
liability   screening   programs   can   be   provided
to   fulfill   specific   reliability   needs.

GENERAL   CHARACT[RISTICS]

Typical
Output

MinimumReverse
Junction

TypicalMinority
Maximum

Thermal Typical TypeOutput Breakdown Capacitancea Carrier Transition
Frequency Power Voltage at -6  V Lifetime Time Resistance 3Efficiency

Number
(GHz) (W) (V) ®F) (ns) ®s) fc/w) (97o)

3 30 240 2. 0-3. 0 100 1000 6 65  ¢ 2) VAB-3203   N100
4 25 210 1. 5-2. 5 90 750 7 65  &  2) VAB-3204   N100
5 20 180 1. 0-2. 0 75 400 8 65  (x  2) VAB-3214   N100

6 10 180 0. 6-0. 9 75 400 10 60  &  2) VAB-3215   N99
8 8 150 0. 6-0. 9 25 200 12 50   (x  3) VAB-3225   N99

10 5 120 0.5 18 150 16 50  tr 2) VAB-3205   N99

6 3 120 0. 7-0. 9 16 90 12 20   (x  5) VAB-3241   N99
8 2 90 0. 6-0. 8 11 70 15 20  tr  5) VAB-3231   N99

10 1 60 0. 5-0. 7 9 50 20 20  ¢ 5) VAB-3221   N99

ABSOLUTE    RAT[NGS4

Storage Temperature  ..........- 85  to +200  °C            Short Term Temperature
OperatingTemperature   ........- 55to+175  C'C                 2minutes6    .......................    25o  °C

30  secondsB    ......................    285  °C

3552    8/76

varian/beverly   division/salem    road/beverly/massachusetts    01915

Printed  in  U.S.A.



VAB-3200  Series
CHARACTERISTIC   CURVES
Typical   performance   values

VAB.32i4Nioo   "ANSFER    CHAnACT[RisTICS

X2  MULTIPLIEB

F I =  2.5 GHz

F2= 5.0 GHz
Elf.65%

10                      20                     30                     40
INPUT  POWEB  (W)

NOTES:

1.   Characteristic   values   are   based   on  performance  tests
and   include.circuit   losses   amounting  to  about  1.5  dB.
These  figures  may  change  without  notice  as  a  result of
additional  data  or  product  refinement.    For special cir-
cults,  factors  other  than  the  diode may cause variations
from  the  values  shown.    Contact  Varian  Beverly  before
using this  information for equipment design.

2.   Normally  controlled  to  ±10%,   but  ±3%  control  is  avail-
able.    Diodes having capacitance values  other  than  those
shown  can  be  supplied  at  no  extra  cost.

3.   Typical   values   a.t   the   specified   frequency.     VAB-3200

OUTLINE    DRAWINGS

Case    N99

L|_I_
.22S±.020
5.72±o.5I

.'85 ± .002
4.70±0.05

•HEAT  SINl{  END

.080 ± .cO2
2.03 ± 0.05
.062±.006

.062±.002
I.57±0.05

Case    N100

.leo ± .005
4.06 ±  0.13

.093 ± .002
2.36 ± a.05

DIA

D'A

D'A

D'A

D"ENSIONS:-#-

VAB-3231II9g    TRANSFER    CHARACTERISTICS

X 5MUFI=I.LT'PL6CHzlEP

E

F2 = 8.ff=2 OGHzO®A

2                    4                    6                     8                    10
INPUT  POWER (W)

diodes can operate at the values shown over  a broad range
of drive power.    These  diodes  can  be  used  for multipli-
cation  orders  from  2   to  5.

4.   Ratings    should   not   be   exceeded   under    continuous   or
transient    conditions.     Equipment   design    should   limit
environmental   variations    so   that   the   absolute   ratings
will   never   be   exceeded.

5.   Diodes   can   be   soldered   to   special   customer-designed
mounting  fixtures.    If   the   diode  temperature  is  kept  at
or   less   than   these    ratings,    no    degradation    of   diode
characteristics   will   occur.

TYPICAL    EOUIVALENT   CIRCUIT

0F   CASE   PARASITICS

Case   N9g

Case    N100
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TECHNICAL    DATA

D[SCRIPTloN

Varian gallium-arsenide  (GaAs)  IMPATT diodes
are    solid-state   devices   for   converting   low-
voltage,     d-c   power   directly   to   microwave-
frequency   power.    They   deliver   1   to   3   watts
of   CW  power    at  frequencies    between   6   and
12. 4 gigahertz.  Easily incorporated in any reso-
nant  microwave  structure  (waveguide,   coaxial ,
stripline  or  microstrip),    these  diodes  produce
reliable power  for a  wide variety  of  microwave
applications.    They are  ideal  for  use  as  trans-
mitter oscillators in communication,  radar,  and
beacon equipment and  as  amplifiers for  commu-
nication,  radar and EW systems.

QUALITY   ASSURANCE

Each   wafer    used    to   make   production   diodes
is   subjected   to   extensive   evaluation.     Sample
diodes   are   assembled   from   each  wafer   and
r-f   and   d-c    parameters   of   each   diode   are
measured   and   recorded.

To  assure  reliable  diode  operation,  d-c bias is
applied while each diode  is  subjected  to  3  tem-
perature cycles  from  -195°C  to  +|oo°C.    After
temperature  cycling,   all  diodes  are  thoroughly
leak  tested.   Then each sample diode is burned-

FEATURES

•   High CW output power

•   Low voltage operation

•   Operation from 6.0  to  12.4 GHz

•   High reliability

•   High efficiency

•   Low thermal resistance

EEHI
Series

GALLIUM    ARSENID[

lMPATT    DloDES

6.0-12.4    GHz

in  at  rated  d-c  bias  for  72  hours at a heat sink
temperature  of  +71°Co

Each  production  diode is  subjected  to a  72-hour
burn-in at a heat sink  temperature of  45°C  with
full  rated  current  and  operating  voltage.   Each
diode  is  tested  for  r-f  power  output  at  a  cus-
tomer-specified  frequencyo    Efficiency  of  each
diode   is   calculated   to   assure    that   minimum
efficiency  specifications  are  meto

GENERAL   0HARACTER|ST|CSL

Frequency
MinimumOutput

Bias  Voltages Bias  Current Minimum Type
Ranges,3 power 2 , 4 Min Max Min Max Efficiency Number 6, 7

(GHz) (W) (Vdc) (Vdc) (mAdc) (mAdc) (%)

6-8 1 45 60 140 180 12 VSC-9250S1
6-8 2 45 60 220 350 15 VSC-9250S2

8-12.4 1 30 55 150 260 12 VSX-9250S1
8-12.4 2 30 55 250 400 15 VSX-9250S2
8-12. 4 3 30 55 300 650 15 VSX-9250S3

ENVIRONMENTALa Ambient Temperature Range
Operating* ...................- 54  to +71  °c
Storage .....................- 54  to  +125  °C

3596     10/76

Thermal Resistance  ...........  12  to  18  C'C/W
*Wider   ranges   of  operating   temperature   are
available   on   special   order.

Printed  in U.S.A.

varian/solid    state   west    division/611     hansen    way/palo    alto/california    94303



9250   GALLIUM   ARSENIDE    IMPATT   DloDES

NOTES:

1.   Characteristics   and   curves   are   based  on  performance
tests  at a  heat  sink  temperature  of  25°C.    These values
may change without notice  as  a  result  of  additional  data
or   product   refinement.     Consult  the  Varian  Solid  State
West   Division   before   using   this   information   for   final
equipment   design.

2.   Output power  is  measured  in  a  Varian critically-coupled
cavity   at   a   heat   sink   temperature   Of   25°C   and   at   a
customer  specified  fixed  frequency.

3.   Ku-band  and  higher  power  C-band  diodes  are  currently
under development.    Contact  the Varian Solid  State  West
Division for information on these diodes.

4.   Higher  pulsed power diodes are  available on  specialorder.

N20    Case

.062  ± .002

.0®0 ±  .005
2.o3  ± o.'3

.062  ± .002
I.57  ±  0.05

.062  ±  .002
I.57 ±  0.05

.'20 ±  .00a
3.05  ± 0.08

L8.O.50nH              Cp.O.14pF

N33    Case

5.   The   bias   voltages   specified   for   each   diode   represent
the range of voltage required  to cover a particular power
level   and   frequency   band.    Bias   voltage   decreases   as
frequency   increases.

6.   Standard  case  styles  are  the  N23  and  N33.    On  special
order,   diodes   can  be   furnished  in   N20,   N21,    or    N57
case  styles.

7.   The  suffixes   ''S1"   and   ''S2"  denote  output  power.     The
suffix "N23",  "N33",  eta.  denotes diode case  style.  They
are   used  for   quoting  and  ordering  purposes.    When  an
order is received at Varian,  e. g.  VSX-9250S1¥3i,  a two-
letter  suffix  is  assigned,  e.g.  VSX-9250AE    to  identify
the  customer   and  the  exact  specification  requirements.

OUTLINE    DRAWINGS

N21    Case

.080 ± .005

.062  ±  .002
I.58  ±  0.05

.'20 ±  .003
3.05  ±  0.07

2.03  ± 0.13
.062 ± .002

•  HEAT  SINK  END

.120 ± .003

N23    Case

N57    Case



9250   GALLIUM    ARSENIDE    IMPATT   DloD[S

The operating  point for a  predetermined median
life can be determined  by  the following equation:A

Tj  =  (Vo  Io  -Prf )  Rth +  Ths

whel.e
Tj  = Junction temperature

Vo = Operating voltage

Io  = Operating current

Prf = RF Output power

Rth = Thermal resistance

Ths = Heat Sink temperature

Junction  temperature  can  be  related  to  median
life   by   the   data   in   Figure 4.    Althoughdevice
performance  may  improve  above  this operating
point,  it   will   be   at   the   expense   of  long  term
reliability.

Device   thermal  resistances  are   measured  us-
ing  the Haitz* technique  and  include the  thermal
resistance of  the package  mounted in a threaded
OFHC    copper    heat    sink.     In    designing   the
circuit,    efforts   should   be   made   to   provide  a

fh\  carefully  machined   surface   and   threaded  hole
for   the   diode   heat   sink   to  maintain  the  rated
thermal   resistance.

BIAS    CIRCUIT    AND    POWER    SUPPLY

Experimental  studies  on  GaAs  and  Si  IMPATT
bias   circuit  impedance   have  demonstrated  the
existance   Of   negative   resistance   down   to   low
frequencies.     If   the    bias   circuit   is   resonant
or   unstable   under   this   type  of  load  condition,
large   amplitude   oscillations   can   be   sustained
which  will   be   up-converted   as   noise   or   will
destroy  the  diode.     Shunt  capacitance  is  likely
to encourage  this condition.

The  bias  network  can  be   made   unconditionally
stable by  the addition of a positive  series resis-
tance  (approximately 100  a)  or   by  more  sophis-
ticated   non-dissipative   networks.I   Also,   once
r-f tuningconditions have  been established which
avoid overcoupling and mode hops,  this  suppres-
sion can be reduced  to quite  smallvalues without

A incurring bias oscillation.

Power  supplies  should  provide  both voltage and

*  R.H.  Haitz,   H.L.  Stover  and  N.J.  Tolar,   ''A  Method for
Heat  Flow  Resistance Measurement in Avalanche Diodes",
IEEE  Trams.  on Elect.  Dev.   ED-16,   438-444  (1969).

current  limiting   to   protect   the   diode   against
large voltage or current excursions.    These  can
occur   during   tuning  if   the   diode  drops  out  of
oscillation  or  jumps  frequency  due to improper
load conditions.  This  situation normally does not
result  in  device  failure if suitable power supply
limits are used  and  the circuit is optimized  be-
fore  applying  full  input  power  to the diode.

RF     CIRCUIT

GaAs high efficiency IMPATT diodes can be used
effectively  in coaxial,  waveguide,  or  microstrip
circuits   if a few basic precautions are observed.

The   circuit   should   be   designed  to  present the
proper   large    signal   impedance   at   the   diode
reference   plane.    (See  Figul.e  1.)   It   should   be
free   from    multiple    resonances    which   could
cause  frequency  hops.    The  circuit  load  resis-
tance  should be slightly above  the value required
to  critically couple  to  the  diode.    Finally,  large
circuit  tuning  adjustments   should   not  be  made
with full power  applied  to  the  diode.   The oper-
ating frequency should be adjusted at lower  input
levels.    Then increase bias and adjust  the coup-
ling to achieve the desired output power.
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Figure   1   Typical   large  signal  impedance,    including
mount inductance,  of a  VSX-9250S2N33  IMPATT diode.
Points represent test data at specific frequencies.

NOISE

Grown-junction  hi-lo   diodes were evaluated   as
free-running  and  injection-locked  oscillators in

i  C.A.  Brackett,  ''The Elimination of Tuning hduced  Burnout
and Bias Circuit Oscillations in IMPATT Oscillators",  Bell
fystem  Technical  Journal EZ,  271-307  (1973).
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Figure   2  Typical  FM  noise  characteristics  of   free-
running   and   injection-locked   GaAs  IMPATT  diodes.

the  CW  mode  to  determine  their  noise  perfor-
•manceo    FM   noise   in   Hz   rms  is  plotted  as  a
function of baseband frequency in Figul.e 2®    The
injection-locked result represents  the  FM  noise
characteristic   of  a  high-Q  Gunn  driver,    since
`measurements    could   only   be   made   close   to

the   carrier.     Corresponding  AM  noise  data  is
shorn  in  Figure  3.

''11
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Figure   3   Typical  AM  noise  characteristics  of   free-
running   and   injection-locked   GaAs  IMPATT  diodes.

When operated  in  the injection-locked oscillator
mode,  total AM and FM noise contributions were
measured   30  MHz   from   the   carrier.     Varian
GaAs  single  drift  CW  devices  achieved  a noise
measure    of   45.1dB   with   a   locking   gain   of
18.9dB    and    an    output    power    Of    31.9dBm.
Contrary   to   results   observed   with  flat profile
Si  devices,  noise   measure   tended   to  decrease
as  a  function  of  r-f  voltage.

RELIABILITY

Reliability  of  GaAs   p-n  junction  IMPATTs  haiJ
been  determined  through  statistical  analysis  of
data  collected   during  accelerated  stress  tests.
Groups   of  devices   under   test   were   placed  in
furnaces   having   a  hydrogen   atmosphere   and
were   removed   only   for   tests   at   appropriate
intervals.   The four temperatures  used  for  this
experiment   were    290°C,    300°C,    33o°C,    and
350°C  and  a  regulation  of  approximately  ± 1°C
was  maintained.    Device  failure   is   defined   as
either  a reverse bias  leakage current  of  15 rnA
at  a  voltage  just  below  breakdown  or  a shift in
breakdown  voltage  of  20%.

Assuming  a  normal  distribution  of  data   at  any
given  temperature,  a  log-normal  plot  was  em-
ployed   to   determine   the   median  failure   time
(MTTF)   and  variance  (o2)®    An  Arrhenius  plot
was  constructed  using  this  data.   Extrapolation
of  this data to  lower temperatures was achieved
by  performing  a  least   squares  fit  where  each
deviation  was   weighted   by   a  factor   indicative
of  the  relative  degree  of  certainty  at each data
point  (i. e.  the variance,  cr2). u

ZOO                            250                            300                           350
JUNCTION  OPEPATINC  TEMPEPATUBE (.C)

Figure  4   Median   failure   time   variation   with  junc-
tion     operating     temperature     for      Varian     GaAs
IMPATT     diodes.

A median lifetime of  105  hours  is  indicated  for

:tjT9C8to£%:teDmepve£::rseub:fec2t::°:oaandd_]c°7buhr°nu_r±nu
at  7-10 W  input  levels  have  accumulated  7, 500
hours    each    without   a    single    device-related
failure,
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ENVIRONMENTAL    CAPABILITY

Varian GaAs IMPATT  diodes are capable of meeting the following MIL-STD-750  apecification require-
ments under  the  test conditions  noted.

MIL -S TD-75 0
Test Reference Test Conditions

Steady  State Operating Life 1026.1 1000 houl.s minimum operating time at reverse
power,   PR to raise T] to maxi`mum rated value

High Te.mperature Life 1031.1 1000 hours minimum  storage time at 125°C

Physical Dimensions 2066 Device profile at 20X

Solderability 2026 Sn 60,   Pb 40,   solder at 23o°C

Temperature Cycling 1051.1  Cond. 8 5  cycles from  -55°C  to +125°C,   0.5  hour at
extre.mes,  5 minute  transfer

Thermal  Shock 1056.1 5  cycles from 0°C  to +100°C,    3  second  transfer

Moisture Resistance 1021. 1 10 days,   90-98% RH,   -10°C  to +65°C,  nonoperating

Shock 2016.1 5  blows  eachx„  Y],  Ya,1500  G,   0.5  ms  pulse

Vibration Fatigue 2046 32  ±  8  hours each X,  Y,   Z,   96  hour  total,   60  Hz,
20  G min.

Vibration Variable Frequency 2056 Four,  4-minute cycles  each X,  Y,   Z,  at 20  G min.,
100  to 2000  Hz

Constant Acceleration 2006 1 minute each X„  Y„  Ya,  at 20, 000  G

Ter.minal  Strength 2036.1  Cond. E Stud package -2  pounds for  3  s,  120°  apart

Salt Atmosphere 1041.1 35°  fog for 24 hours

APPLICATloN   NOTES

High-efficiency   GaAs  IMPATT   diodes    achieve
excellent   reliability    when   properly    designed
and the correct operating conditions are applied.
Va.rian    GaAs    IMPATT    diodes    use   a   grown-
junction,   Read-type  structure  which  effectively
eliminates     the    short    term    failure     modes
commonly   observed   on   Schottky-barrier   Read
devices.    High temper.ature,  accelerated lifetest
studies  predict an MTTF Of  107  hours at a junc-
tion   tempera,ture   of   200°C.     To   realize    this
potentially   long   life,   the  following   precautions

should  be  taken  when  designing  the  circuit  and
operating  the  device.

JllNCTloN    TEMPERATllRE

Accelerated   lifetest   studies   show    that   device
operating  life  varies  inversely   with  the  device
operating temperature.    It is  important  that  the
proper  operating  bias  level  is  chosen correctly
and  that  the heat sink heat-flow path is designed
to  minimize  thermal resista,nee.
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TECHNICAL   DATA

DESCRIPTloN

Varian gallium-arsenide  (GaAs)  IMPATT diodes
are    solid-state   devices   for   converting   low-
voltage,     d-c   power   directly   to   microwave-
frequency   power.    They   deliver   1   to   3   watts
of   CW   power   at   frequencies    between   6   and
12. 4 gigahertz.  Easily incorporated in any reso-
nant  .microwave  structure  (waveguide,   coaxial ,
stripline  or  microstrip),    these  diodes  produce
reliable power  for a  wide variety  of  microwave
applications.    They are  ideal  for  use  as  trans-
mitter oscillators in communication,  radar,  and
beacon equipment and  as  amplifiers for  commu-
nication,  radar and EW systems.

FEATURES

•   High CW output power

•   Low voltage operation

•   Operation from 6.0  to  12.4 GHz

•   High reliability

•   High efficiency

•   Low thermal resistance

EEEI
Series

GALLIUM     ARSENII)E

IMPATT    DI0DES

6.0-12.4    GHz

a
QUALITY   ASSURANCE

Each   wafer    used    to   make   production   diodes
is   subjected   to   extensive   evaluation.     Sample
diodes    are    assembled   from    each   wafer   and
r-f   a,nd   d-c    parameters   of   each   diode    are
measured   and   recorded.

To  assure  reliable  diode  operation,  d-c bias is
applied while each diode  is  subjected  to  3  tem-
perature cycles  from  -105°C  to  +|oo°C.    After
temperature  cycling,   all  diodes  are  thoroughly
leak  testedo    Then each sample diode is  burned-

in  at  rated  d-c  bias  for  72  hours at a heat sink
temperature  of  +71°Co

Each  production  diode is  subjected  to a  72-hour
burn-in at a heat sink  temperature of  45°C  with
full  rated  current  and  operating  voltage.   Each
diode  is  tested  for  r-I  power  output   at  a  cus-
tomer-specified  frequencyo    Efficiency  of  each
diode   is   calculated   to   assure    that   minimum
efficiency  specifications  are  meto

GENERAL    CHARACTERIST|CSL

Frequency
MinimumOutput

Bias Voltages Bias  Current Minimum Type
Ranges,3 power 2 , 4 Min Max Min Max Efficiency Number 6, 7

(GHz) (W) (Vdc) (Vdc) (mAdc) (mAdc) (%)

6-8 1 45 60 140 180 12 VSC-9250S1
6-8 2 45 60 220 350 15 VSC-9250S2

8-12.4 1 30 55 150 260 12 VSX-9250S1
8-12. 4 2 30 55 250 400 15 VSX-9250S2
8-12. 4 3 30 55 300 650 15 VSX+9250S3

ENVIRONMENTAL

Ambient Temperature Range
Operating* ................ a . .  -54  to  +71  ° c
Storage .....................- 54  to  +125  °C

3596     10/76

Thermal Resistance  ...........  12  to 18  °C/W
*Wider    ranges   of   operating   temperature   are
available   on   special   order.

Printed in  U.S.A.

varian/solid    state   west    division/611     hansen    way/palo     alto/california    94303
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NOTES:

1.   Characteristics   and   curves   are   based  on  performance
tests at a  heat  sink  temperature  Of  25°C.    These values
may change without notice  as  a  result  of  additional  data
or   product   refinement.     Consult  the  Varian  Solid  State
West   Division   before   using   this   information  for   final
equipment   design.

2.   Output power  is measured  in  a  Varian critically-coupled
cavity   at   a   heat   sink   temperature   of   25°C   and   at   a
customer  specified  fixed  frequency.

3.   Ku-band  and  higher  power  C-band  diodes  are  currently
under development.    Contact  the Varian Solid  State  West
Division for iliformation on these diodes.

4.   Higher pulsedpower diodes are availableon special order.

N20    Case

I.57 ± 0.05

.000 ± .005
2.o3  ±  o.13

.062 ± .002

.215  ±  .0'0

5.46  ±  0.25

N33    Case

haTJ

5.   The   bias   voltages   specified   for   each   diode   represent
the range of voltage required  to cover a particular power
level   and   frequency   band.    Bias   voltage   decreases   as
frequency   increases.

6.   Standard  case  styles  are  the  N23  and  N33.    On  special
order,   diodes   can  be   furnished  in   N20,   N21,    or    N57
case  styles.

7.   The  suffixes   ''S1"   and   ''S2"  denote  output  power.     The
suffix "N23",  "N33",  etc.  denotes diode case  style.  They
are   used   for   quoting  and  ordering  purposes.    When  an
order is received at Varian,  e.g.  VSX-9250S1¥§&,  a two-
letter  suffix  is  assigned,  e.g.  VSX-9250AE    to  identify
the  customer   and  the  exact  specification  requirements.

OUTLINE    DRAWINGS

N21    Case

.080 ±  .005

rT

3.15   ±  0.'3

IIIIIun

L..O.40nH            Cp. 0.25 pF

•t

NEGATIVE`
TEBMINAL

L.=  O.40nH           Cp.O.25pF

.080±.002
2.03±0.05

.0 I 0 ± .002
0.25±0.05

N23    Case

11T_;
. I 33 ± .010
3.38±0.25

I..I

6?:?X.:36°sLOT

N57    Case

.120 ± .003
3.05 ± 0.08

19 2± .0 I 5
4.86±0.38

1

3-48 UNC-2A
loo ± .cO2

2.5, ± 0.05
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The operating  point for a  predetermined median
life can be determined  by  the following equation:

Tj  =  (Vo  Io  -Prf )  Rth + Ths

where
Junction temperature

Vo = Operating voltage

lo  = Operating current

Prf = RF Output power

Rth = Thermal resistance

Ths = Heat Sink temperature

Junction  temperature  can  be  related  to  median
life   by   the   data   in   Figure 4.    Althoughdevice
performance  may  improve  above  this operating
point,  it  will   be   at   the   expense   of  long  term
reliability.

Device   thermal  resistances  are   measured  us-
ing  the Haitz* technique  and  include the  thermal
resistance of  the package  mounted in a threaded
OFHC    copper    heat    sink.     In    designing   the
circuit,    efforts   should   be   made   to   provide  a
carefully  machined   surface   and   threaded  hole
for   the   diode   heat   sink   to  maintain  the  rated
thermal   resistance.

BIAS    CIRCUIT    AND    POWER    SUPPLY

Experimental  studies  on  GaAs  and  Si  IMPATT
bias   circuit  impedance  have  demonstrated  the
existance   of   negative   resistance   down   to   low
frequencies.     If   the   bias   circuit   is   resonant
or   unstable   under   this   type  of  load  condition,
large   amplitude   oscillations   can   be   sustained
which  will   be   up-converted   as   noise   or   will
destroy  the  diode.     Shunt  capacitance  is  likely
to encourage  this E3ondition.

The  bias  network  can  be   made   unconditionally
stable by  the addition of a positive  series resis-
tance  (approximately 100  a)  or   by  more  sophis-
ticated   non-dissipative   networks.±   Also,   once
r-f tuningconditions have  been established which
avoid overcoupling and mode hops,  this  suppres-
sion can be reduced  to  quite  smallvalues without
incurring bias oscillation.

Power  supplies  should  provide  both voltage and

*  R.H.  Haitz,   H.L.  Stover  and  N.J.  Tolar,   ''A  Method for
Heat  Flow  Resistance Measurement in Avalanche Diodes",
IEEE  Trams.  on Elect.  Dev.  ED-16,   438-444  (1969).

current  limiting   to   protect   the   diode   against
large voltage or current excursions.    These  can
occur   during   tuning  if   the   diode  drops  out  of
oscillation  or  jumps  frequency  due to improper
load conditions.  This  situation normally does not
result  in  device  failure if suitable power supply
limits are used  and  the circuit is optimized  be-
fore  applying  full  input  power  to the diode.

RF     CIRCUIT

GaAs high efficiency IMPATT diodes can be used
effectively  in coaxial,  waveguide,  or  microstrip
circuits   if a few basic precautions are observed.

The   circuit   should   be   designed  to  present the
proper   large    signal   impedance   at   the   diode
reference   plane.    (See  Figure  1.)   It   should   be
free   from    multiple    resonances    which   could
cause  frequency  hops.    The  circuit  load  resis-
tance should be slightly above the value required
to  critically couple  to  the  diode.    Finally,  large
circuit  tuning  adjustments   should   not  be  made
with full power  applied  to  the  diode.   The oper-
ating frequency should be adjusted at lower  input
levels.    Then increase  bias and adjust  the coup-
ling to achieve the desired output power.
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Figure   1   Typical   large  signal  impedance,    including
mount inductance,  of a  VSX-9250S2N33  IMPATT diode.
Points represent test data at specific frequencies.

N0lsE

Grown-junction  hi-1o   diodes were evaluated   as
free-running  and  injection-locked  oscillators in

i  C.A.13rackett,  ''The Elimination of Tuning Induced  Burnout
and Bias Circuit Oscillations in IMPATT Oscillators",  Bell
fystem  Technical  Journal EZ,   271-307  (1973).
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Figure   2  Typical  FM  noise  characteristics  of   free-
rurming   and   injection-locked   GaAs  IMPATT  diodes.

the  CW  mode  to  determine  their  noise  perfor-
manceo    FM   noise   in   Hz   rms  is  plotted  as  a
function of baseband frequency in Figure 2o    The
injection-locked result represents  the  FM  noise
characteristic   of  a  high-Q  Gunn  driver,    since
`measurements    could   only    be   made   close   to
the   carrier.     Corresponding  AM  noise  data  is
shown  in  Figure  3.
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Figure   3   Typical  AM  noise  characteristics  of   free-
rurming   and   injection-locked   GaAs  IMPATT  diodes.

When operated  in  the injection-locked oscillator
mode,  total AM and FM noise contributions were
measured   30  MHz   from   the   carrier.     Varian
GaAs  single  drift  CW  devices  achieved  a noise
measure    of   45.1dB   with    a   locking   gain   of
18.9dB    and    an    output    power    Of    31.9dBm.
Contrary   to   results   observed   with  flat profile
Si  devices,  noise   measure   tended   to  decrease
as  a  function  of  r-I  voltage.
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RELIABILITY

Reliability  of  GaAs   p-n  junction  IMPATTs  has
been  determined  through  statistical  analysis  of
data  collected   during  accelerated  stress  tests.
Groups   of  devices  under   test   were   placed  in
furnaces   having   a  hydrogen   atmosphere   and
were   removed   only   for   tests   at  appropriate
intervals.   The four temperatures  used  for  this
experiment   were    290°C,    300°C,    33o°C,    and
350°C  and  a  regulation  of  approximately  ± 1°C
was  maintained.    Device  failure   is   defined   as
either  a reverse bias  leakage current  of  15 rnA
at  a  voltage  just  below  breakdown  or  a shift in
breakdown  voltage  of  20%.

Assuming  a  normal  distribution  of  data   at  any
given  temperature,  a  log-normal  plot  was  em-
ployed   to   determine   the   median  failure   time
(MTTF)   and  variance  (Cr2)a    An  Arrhenius  plot
was  constructed  using  this  data.   Extrapolation
Of  this data to  lower temperatures was achieved
by  performing  a  least   squares  fit  where  each
deviation  was   weighted   by   a  factor   indicative
of  the  relative  degl.ee  of  certainty  at each data
Point  (i. e.  the variance,  cr2).

ZOO                             250                             300                           350
JUNCTION  OPEPATING  TEMPEftATuf}E  (.C)

Figure  4   Median   failure   time   variation   with  junc-
tion     operating     temperature     for      Varian     GaAs
IMPATT     diodes.

A median lifetime of  106  hours  is  indicated  for
a junction  temperature  of  249°C  and  107  hours
at  198°C.     Devices  subjected  to  a  d-c  burn-in
at  7-10  W  input  levels  have  accumulated  7, 500
hours    each    without   a    single    device-related
failure,
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ENVIRONMENTAL    CAPABILITY

Varian GaAs IMPATT  diodes are capable of meeting the following MIL-STD-750  ftyecification require-
ments under  the  test conditions  noted.

MIL-STD-750
Test Reference Test Conditions

Steady  State Operating Life 1026.1 1000  hours  minimum operating time at reverse
power,  PR to raise T] to maximum rated value

High Te.mperature Life 1031.1 1000 hours minimum storage time at 125°C

Physical Dimensions 2066 Device profile at 20X

Solderability 2026 Sn 60,   Pb 40,   solder at 230C'C

Temperature Cycling 1051.1  Cond. 8 5  cycles from  -55°C  to +125°C,   0.5  hour at
extre.mes,  5 minute  transfer

Thermal  Shock 1056.1 5  cycles from 0°C  to +100°C,    3  second  transfer

Moisture Resistance 1021.1 10 days,   90-98% RH,   -10°C  to +65°C,   nonoperating

Shock 2016.1 5  blows  each X„  Y],  Y2,1500  G,   0.5 ms pulse

Vibration Fatigue 2046 32  ±  8  hours each X,   Y,   Z,   96 hour  total,   60 Hz,
20  G min.

Vibration Variable Frequency 2056 Four,  4-minute cycles  each X,  Y,   Z,  at 20  G min.,
100  to  2000  Hz

Constant Acceleration 2006 1  minute each XL,  Y„  Y2,   at 20, 000  G

Terminal  Strength 2036.1  Cond. E Stud package -2  pounds for 3  s,  120°  apart

Salt Atmosphere 1041.1 35°  fog for 24 hours

APPLICATloN   NOTES

High-efficiency   GaAs  IMPATT   diodes    achieve
excellent   reliability    when   properly    designed
and the correct operating conditions are  applied.
Varian    GaAs    IMPATT    diodes    use   a.   grown-
junction,   Read-type  structure  which  effectively
eliminates     the    short    term    failure     modes
commonly   observed   on   Schottky-barrier   Read
devices.   High temperature,  accelerated lifetest
studies predict an MTTF Of 107  hours at a junc-
tion   temperature   of   200°C.     To   realize    this
potentially   long   life,   the  following   precautions

should  be  taken  when  designing  the  circuit  and
operating  the  device.

JUNCTloN    TEMPEF!ATURE

Accelerated   lifetest   studies   show    that   device
operating  life  varies  inversely   with  the  device
operating temperature.    It is  important  tha.t  the
proper  operating  bias  level  is chosen correctly
and  that  the heat sink hea.t-flow path is designed
to  minimize  thermal resistance.
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DESCRIPTloN

The  Varian  line   of  wideband  transistor  ampli-
fiers    covers    the   frequency    range    of   0.5   to
4.0  gigahertz.    These   amplifiers   are   intended
primarily  for  use  as  preamplifiers  in Wideband
Electronic  Warfare   Systems     requiring   ultra-
1ow  or  low  noise  figure   and  high  power  output
for maximum sensitivity and dynamic  range.

The    all-discrete,    microstripline,     solid-state
circuit   design   assures    reliable    performance
and   extremely   long   life   when   operated   under
the    stringent    environmental    requirements    of
MIL-E-5400    and    MIL-E-16400   specifications.

TECHNICAL   BAT

ULTRA    LOW    N0lsE    AND

LOW    N0ls[    MICROWAVE

"ANSISTOR    AMPLIFIERS

Jill
WIDEBAND   SYSTEMS

0.5.4.0    GHz

The   table   below    lists    many    of   the   standard
wideband units  in  this  product  line.

GENERAL   CHARACTER|ST|cs  I,2,3,4,5

a Frequency
Max,

Min,
Typical         IInterceptPoint

Min,
Max.

Max,
Primary

Drawing Model
Power  Cfutput t'or Small Input and

Noise at  1  dB  Gain Intermod. Signal Gain Output Input
Range Fig.ures Comp.  Point Products Gain Variation VSWR Requirements7 Number Number
(GHz) (dB) (+  dBm) (+  dBm) (dB) (±  dB) (+Vdc)

0. 5-1. 0 2.5 10 23 40 1.0 2:1 15 1 VSP-7431K
0. 5-1. 0 2.5 10 23 25 1.0 2:1 15 1 VSP-7431A
0. 5-1. 0 2.5 10 23 25 1.0 2:1 103-127  Vac,   50-420  Hz 2 VSP-7431AP

0. 5-1. 0 3.0 10 23 40 1.5 2:1 15 1 VSP-7431H
0.  5-1. 0 3.0 10 23 40 1.5 2:1 103-127 Vac,   50-420  Hz 2 VSP-7431HP
0. 5-1. 0 3.5 10 23 25 1.0 2:1 15 1 VSP-7431B
0. 5-1. 0 4.5 10 23 25 1.5 2:1 15 1 VSP-7431C

1. 0-2. 0 3.5 10 22 40 1.0 2:1 15 1 VSL-7441K
1. 0-2. 0 3.5 10 22 25 1.0 2:1 15 1 VSL-7441A
1. 0-2. 0 3.5 10 22 25 1.0 2:1 103-127  Vac,   50-420  Hz 2 VSL-7441AP

1. 0-2. 0 4.0 10 22 25 1.0 2:1 15 1 VSL-7441P
i. 0-2. 0 4.0 10 22 40 1.5 2:1 15 1 VSL-7441H
1. 0-2. 0 4.0 10 22 40 1.5 2:1 103-127  Vac,   50-420  Hz 2 VSL-7441HP

i. 0-2. 0 4.5 10 22 25 1.0 2:1 15 1 VSL-7441B
1. 0-2. 0 6.0 7 19 25 1.5 2:1 15 1 VSL-7441C
1. 0-2. 6 5.5 10 21 25 1.0 2. 5:1 15 1 VSL-744lL

2. 0-4. 0 4.5 10 21 25 1.0 2:1 15 i VSS -7451 J
2. 0-4. 0 4.5 10 21 40 1.0 2:1 15 3 VSS-7451K
2. 0-4. 0 5.0 10 21 25 1.0 2:1 15 1 VSS-7451L

2. 0-4. 0 5.5 10 21 25 1.0 2:1 15 1 VSS-7451A

2. 0-4. 0 5.5 10 21 25 1.0 2:1 103-127  Vac,   50-420  Hz 2 VSS-7451AP

2 . 0-4. 0 6.0 10 21 40 1.5 2:1 15 3 VSS-7451H
2. 0-4. 0 6.0 10 21 40 1.5 2:1 103-127  Vac,   50-420  Hz 4 VSS-7451HP

2. 0-4. 0 6.0 10 21 25 1.0 2:1 15 1 VSS-7451M

2. 0-4. 0 6.0 10 21 40 1.0 2:1 15 3 VSS-7451F

2. 0-4. 0 6.5 10 21 25 1.0 2:1 15 1 VSS-7451B

2. 0-4. 0 8.0 5 16 25 1.5 2:1 15 1 VSS-7451C

3162     3/74                                                                                                                                                                                                                                        I'rinted in u.S.A.
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WIDEBAND   "ANSISTOR   AMPLIFIERS

GENERAL   CHARACTERISTICS   ]'a.5

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,  approximate

Outline  1   ...........................      3   oz
Outline  2   ...........................   11   oz
Outline  3   ...........................      6   oz
Outline  4   ...........................   19   oz

Connectors a .............  See  Outline  Drawings

NOTES:

1.    Characteristics  are   based  on  performance  tests.    These
values  may  change without notice as  a result  of a.dditional
data   or   product   refinement.    Consult   the   Varian  Solid
State   West   Division   before   using   this   information  for
final  equipment design.

2.   All  performance  characteristics  can  be  modified  to meet
special  customer  requirements.    In  addition,   units  with
higher  or  lower  gain,  and  higher  power  output are  avail-
able  upon  request.

3.    As  an option,  amplifiers  are  available with integral   lim-
iters for  protection against excessive  rf input levels.

4.   Automatic  gain  control,  AGC,  is  available  upon request.

MOUNTING  HOLES   (4)

ENVIRONMENTAL

Vibration,   up  to  500  Hz   .......
Shock,   11  ms
Temperature
Altitude

10G
15G

-54  to  +85  °c

70'000  ft

5.    These  amplifiers  are  designed   to  meet  the  environmental
requirements  of  MIL-E-5400  and  MIL-E-16400.     Special
units   to   meet   other   environmental  specification  limits
are  also  available.

6.   Maximum  noise  figure  at  +25°C.

7.    Units   not    indicating    integral   power    supplies    (no   "P"
suffix)   can  be  supplied  with  power  supplies   if  requested.
In addition,  versions   operating  from  other   line   voltag`es
can  also  be  furnished  upon  request.

8.    Units    may  be   provided   with   Type  N  rf  connectors  upon
request.

OUTLINE    DRAWING

No.1

)R  NO.4 SCREWS                                             3.BOO  ±.010                                             .150 ±.020                 .150±

' |`                      965±025 T3.8,±05,
3.81 ±'

I.020%.;I
11a; 111                                      t     i3?,:f

t,!RA"i\_
3.500 ± .020

I     rF"uAN{Np¢uKIT            ,

88.9  ± 0.51

idiiE
.GOO ± .020
15.2 ± 0.5 I

L#MAXJ .220 ± .020
5.59 ±  0.51

DC  POWER
RFI   FILTER

GROUND
TERMINAL



WIDEBAND   TRANSISTOR   AMPLIFIERS

r\

®

OUTLINE   I)RAWINGS

No.2

36. 83 ± 0.25



WIDEBAND   "ANSISTOR   AMPLIFIERS

OUTLINE   DRAWING

No.4

MOUNTING  FLANGE

RF OUTPUT
SMA  JACK

.400 ± .030
101.6 ± 0.76

PBIMAf}Y  POWER
CONNECTOFi
MS  3112E8-4P
MATES  WITH
MS  3116E8-4S

RF  INPUT
SMA  JAcl(



ln
MEDIUM    PO

Vanan
solid  state  wes.t \`

DESCRIPTloN

The   Varian   line   of   low-noise,   medium-power
amplifiers   covers   the   frequency   range  of  0.4
to   4.2  gigahertz.    These   amplifiers   are   ideal
for  use  as  drivers   and   transmitters  in  I.adar,
communications,    electronic   warfare,    and  test
equipment   systems.

The   all-discrete,    microstripline,      solid-state,
circuit   design   assures    reliable    performance
and   extremely   long   life   when   operated   under
the    stringent   environmental    requirements    of
MIL-E-5400  and MIL-E-16400.

The table  below lists  many of the standard  units
in the medium-power  product line.

A

"ANSISTOR

FOR

RADAR,  COMMUNICATloNS
AND  WIDEBAND   SYSTEMS

0.5-4.2   GIIz

GENERAL   CHARAOT[R|ST|csl,2,3,4,5

Frequency
Max. Min,

TypicalInterceptPointfor
MinoSmall

Max,
Max,Inputand

Typical Outline
ModelNoise Power  output Intermod. Signal Gain Output Current Drawing

Range Figures at Saturation Products   , Gain Variation VSWR at  +24  Vdc Number Number7
(GHz) (dB) (+dBm) (+dBm) (dB) (±dB) (mAdc)

0. 5-1. 0 8 30 35 35 1.0 2:1 500 1 VSP-7435B
0. 5-1. 0 8 33 38 35 1.0 2:1 800 2 VSP-7435C

0. 96-1. 215 8 30 35 35 0.5 2:1 500 1 VSL-7445F

0. 96-1. 215 8 33 38 35 0.5 2:1 800 2 VSL-7445G
1. 0-2. 0 8 23 28 35 1.5 2:1 200 1 VSL-7445L
1. 0-2 . 0 10 30 35 35 1.5 2:1 550 2 VSL-7445M

1. 0-2. 6 10 23 28 30 2.0 2. 5:1 250 1 VSL-7445R
1. 2-1. 4 10 30 35 35 0.5 2:1 500 1 VSL-7445H
1. 2-1. 4 10 33 38 35 0.5 2:1 800 2 VSL-7445J

1. 7-2. 3 10 30 35 35 1.0 2:1 850 1 VSS-7455B
2. 0-4. 0 8.5 20 25 35 2.0 2:1 200 2 VSS-7455H
2.  7-3.1 8 29 34 35 1.0 2:1 500 2 VSS -7455E

2. 8-3. 6 8 25 30 36 1.0 2:1 550 2 VSS-7455F
3.1-3. 5 8 26 31 36 1.0 2:1 550 2 VSS~7455G

3. 7-4. 2 10 22 27 35 0.5 2:1 250 2 VSG-7425B

PHYSICAL

Dimensions  .............. See  Outline  Drawings
Weight,  approximate

Outline  1   ............................   3   oz
Outline  2   ............................   6   oz

Connectors8 ..............  See  Outline  Drawings
330510/74         Supersedes  3165

EIIVIRONMENTAL

Vibration,  up  to  500  Hz   ................  10   G
Shock,   11  ms   .........................  15   G
Temperature   ..................- 54  to +85  °c
Altitude   .........................     70,000   ft

Printed in  U.S.A.
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MEDIUM   POWER   "ANSISTOR   AMPLIFIERS

NOTES:

1.    Characteristics  are  based  on  performance tests.    These
values  may  change without notice as a result Of additional
data   or   product   refinement.    Consult   the   Varian  Solid
State   West   Division   before   using   this   information  for
final  equipment design.

2.   All performance characteristics  can be modified  to meet
special  customer  requirements.    In  addition,   units  with
higher  or lower gain,  and  higher power  output are  avail-
able  upon  request.

3.    As  an option,  amplifiers  are available with integral   1im-
iters for  pr.otection against excessive rf input levels.

4.   Automatic  gain  control,  AGC,  is  available  upon request.

36.83 ± 0.25

5.   These amplifiers are designed  to meet the environmental
requirements  of  MIL-E-5400 and  MIL-E-16400.    Special
units   to   meet   other   environmental  specification  limits
are also  available.

6.   Maximum  noise figu|`e at +25°C.

7.   Units   not    indicating    integral   power   supplies    (no   ''P"
suffix)  can  be  supplied  with  power  supplies  if requested.
In addition,  versions  operating  from  other  line  voltages
can also be furnished upon request.

8.    Units   may  be   provided   with   Type  N rf  connectors  upon
request.

OUTLINE    DRAWINGS

NO.2





varian
solid  state  west  division

DESCRIPTION

Varian  varactor-tuned,    Gunn-effect  oscillators
are   solid-state  microwave  sources   for  a  wide
variety  of  applications  fl.om  4  to  40  gigahel.tz.
Narrow  electronic  tuning  range  models  are  of-
fered   for   use   in   receiver-local-oscillator and
transmitter-exciter   applications   requiring   op-

t timum   frequency   stability,    such   as   AFC   and

phase-lock-loop  circuits.    Wide  electronic  tun-
ing   range    versions    provide    the   wide    tuning
I.anges    and   rapid   tuning   capability   needed   in
electronic    warfare    systems,    including  active
jammers,   high-speed-tuning   surveillance   re-

TECHNICAL   DATA

vARACTon   TUNED

GUNN   EFFECT

MICROWAVE

OSCILLATORS

ceivers,   frequency-agile   radars,   and   associ-
ated  test  equipment.    In  addition  to  the perfor-
mance    characteristics    listed    herein,     other
combinations  of  output  power,    mechanical   and
electronic    tuning,    and   power    and   frequency
temperature    coefficients    can   be   furnished   to
meet   special    customer    requirements.     Some
versions     provide    full    waveguide     electronic
tuning,   very   short   (frequency)   settling   times,
and   excellent   post-tuning  drift   characteristics
in  a  very  rugged,   compact  package   containing
both    the   oscillator    and   an   integral   isolator.

APPLICATloN   NOTES

a

®

Varactor-tuned,     Gunn-effect    oscillators    are
inherently   capable   of  being  tuned  at  very  high
rates.    However,  tuning   speed   or   "slew   rate"
is   a   function   of   both   the   driving-circuit   im-
dance   and   the   input   capacitance   of  the  tuning
port.      The   input   capacitance   of   the   varactor
tuning  port   on   Varian  oscillators  varies  from
30  to  300  picofarads,   depending  on  the  design.

Most varactor-tuned oscillators  display a tuning

CHARACTERISTIC   0URVES]
Typical    performamce    values

QC,i
•J

(q-
.

9 WE f?

/
VST SX-:10GC 901VdcURFi IENT

:48Om Adc
BIA       VOLAGEBIASOPERATIN

0                5               10             15             20            25             30
TUNING   VOLTAGE  (Vac)

3212   7/74

nonlinearity   proportional    to   the   C-V   charac-
teristics   of   the   val.actor   diode.    When   better
linearity  is  required,  a  linearizing circuit  may
be    added    to    the    oscillator.     The   degree    of
linearity   achieved   varies  with   the   complexity
of  the  linearizing  circuit.     Linearity  of  ±1%  of
the   electronic   tuning  bandwidth   is  readily  ob-
tainable.    A   typical  tuning  curve  for  an X-band
oscillator  is  shown below.

OUTLINE   DRAWINGS

TUNING  VOLTAGE:   UG-1465/U
CENTEB  CONDUCTOF!  BIASED
POSITIVE  W/RESPECT
T0  THE  OUTER
CONDUCTOR

GROUND
LUG

POSITIVE  GUNN
a I A S T E f` M I N A L

TUNING
SCREW

#MAX

Hi
I.400
53T5a
MAXL

#MAXLJ

MATES  WITH
UG-599/U  FLANGE

NO.1

#MAXLJ
inch
mm

TUNING  VOLTAGE:  UG-1465/U
CENTEB  CONDuCTol]  BIASED
POSITIVE  W/BESPECT
T0 THE OUTER
CONDUCTOR

MATES  WITH
UG-599/U  FLANGE i=MAXLJ

No.2

(Continued on back page)

Printed in  U.S.A.
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ilAmow   [LEc"oNic   TUNING   RANGE   osclLLATORs]

Frequency Output

Tuiiing  Range  2
i\kiximum  Gunn  Bias

IVol tage Current

Mechanical Electronicco\.era8e2 power2 Operating Threshold u\
(GHz) (mw) (MHz) (MHz) (V) (rnA) (rnA)

4. 0  -  8. 0 10 ±250 +20 18 500 700
4.0  -8. 0 50 ±100 +20 18 600 800
4. 0  -8. 0 100 ±100 +20 18 800 1000
4. 0  -8. 0 100 ±100 +50 18 800 1000 1

8.0  -12.4 10 ±200 +30 12 500 700
8. 0  -12.4 25 ±200 +60 12 500 700

I(I

8.0  -12.4 50 ±250 +30 12 800 1000
8. 0  -12.4 50 ±500 +100 12 800 1000
8. 0  -12.4 50 ±200 +200 12 800 1000
8. 0  -12.4 100 ±250 +30 12 1200 1400
8.0  -12.4 200 ±250 +30 12 1400 1600

!1I'/I/)
12.4  -18.0 25 ±200 +30 10 500 700
12.4  -18.0 50 ±200 +30 10 700 900

18.0  -26.5 25 ±200 +30 8 600 800
18. 0  -26. 5 25 ±500 +100 8 800 1000

26. 5  -40.0 25 ±200 +60 7 600 800
26. 5  -40. 0 75 0 +200 7 1000 1200
26. 5  -  40. 0 100 0 +150 7 1200 1500

WIDE    ELECTRO NIC    TUNING nANG[    osclLLATORSL `

Frequencycoverage2 OutputPower2

Tuning Range 2 Maximum  Gunn  Bias
`(1,

Voltage
Current

Mechanical Electronic Operating Threshold

(GHz) (mw) (MHz) (MHz) (V) (rnA) (rnA)

4. 0  -  8. 0 10 0 500 -20 500 700 U_.\®
4. 0  -  8.  0 10 0 1000 -20 500 700
4. 0  -  8. 0 25 0 500 -20 700 900
4. 0  -  8. 0 25 0 1000 -20 700 900
4. 0  -  8. 0 50 0 500 -20 800 1000
4. 0  -  8. 0 50 0 1000 -20 800 1000

5.0  -8. 0 10 0 1500 -20 500 700
5. 0  -  8. 0 10 0 2000 -20 500 700
5. 0  -  8. 0 25 0 1500 -20 700 900
5. 0  -  8. 0 25 0 2000 -20 700 900

8. 0  -12.4 10 0 +500 -15 500 700
8. 0  -12.4 10 0 +  1000 -15 500 700
8. 0  -12.4 10 0 +  2000 -15 500 700
8.0  -12.4 10 0 +  3000 -15 700 900
8. 0  -12.4 25 0 +  1000 -15 700 900
8.0  -12.4 25 0 2000 -15 700 900
8. 0  -12.4 25 0 3000 -15 800 1000
8. 0  -12.4 50 0 500 -15 800 1000
8. 0  -12.4 50 0 1000 -15 800 1000
8. 0  -12.4 100 0 500 -15 900 1200
8. 0  -12.4 100 0 1000 -15 900 1200

12.4  -18.0 10 0 1000 -10 500 700
12. 4  -  18. 0 10 0 2000 -10 500 700
12. 4  -  18. 0 10 0 3000 -10 700 900
12. 4  -  18. 0 25 0 2000 -10 700 900
12.4  -18.0 25 0 3000 -10 800 1000
12. 4  -18. 0 50 0 1000 -10 800 1000
12. 4  -18. 0 100 0 500 -10 900 1200
12. 4  -18. 0 100 0 1000 -10 900 1200

18. 0  -26. 5 25 0 1000 8 800 1000
18. 0  -26. 5 100 ±250 500 8 1000 1200

26. 0  -40. 0 50 0 1000 7 1000 1200
26. 5  -40. 0 100 0 1000 7 1500 2000

i;'\

Frequencycoverage2 OutputPower2

Tuning Range 2 Maximum  Gunn  Bias
`((

Voltage
Current

Mechanical Electronic Operating Threshold

(GHz) (mw) (MHz) (MHz) (V) (rnA) (rnA)

4. 0  -  8. 0 10 0 500 -20 500 700 U_.\®
4. 0  -  8.  0 10 0 1000 -20 500 700
4. 0  -  8. 0 25 0 500 -20 700 900
4. 0  -  8. 0 25 0 1000 -20 700 900
4. 0  -  8. 0 50 0 500 -20 800 1000
4. 0  -  8. 0 50 0 1000 -20 800 1000

5.0  -8. 0 10 0 1500 -20 500 700
5. 0  -  8. 0 10 0 2000 -20 500 700
5. 0  -  8. 0 25 0 1500 -20 700 900
5. 0  -  8. 0 25 0 2000 -20 700 900

8. 0  -12.4 10 0 +500 -15 500 700
8. 0  -12.4 10 0 +  1000 -15 500 700
8. 0  -12.4 10 0 +  2000 -15 500 700
8.0  -12.4 10 0 +  3000 -15 700 900
8. 0  -12.4 25 0 +  1000 -15 700 900
8.0  -12.4 25 0 2000 -15 700 900
8. 0  -12.4 25 0 3000 -15 800 1000
8. 0  -12.4 50 0 500 -15 800 1000
8. 0  -12.4 50 0 1000 -15 800 1000
8. 0  -12.4 100 0 500 -15 900 1200
8. 0  -12.4 100 0 1000 -15 900 1200

12.4  -18.0 10 0 1000 -10 500 700
12. 4  -  18. 0 10 0 2000 -10 500 700
12. 4  -  18. 0 10 0 3000 -10 700 900
12. 4  -  18. 0 25 0 2000 -10 700 900
12.4  -18.0 25 0 3000 -10 800 1000
12. 4  -18. 0 50 0 1000 -10 800 1000
12. 4  -18. 0 100 0 500 -10 900 1200
12. 4  -18. 0 100 0 1000 -10 900 1200

18. 0  -26. 5 25 0 1000 8 800 1000
18. 0  -26. 5 100 ±250 500 8 1000 1200

26. 0  -40. 0 50 0 1000 7 1000 1200
26. 5  -40. 0 100 0 1000 7 1500 2000

i[r



A
Pulling

Pushing3(MHz/V)
Varactor

Typical
MaximumFrequency

Outline
Typeat Voltage Drawing

1.2:1  VSWR Tuning  Range4=
FM  Noise6 TemperatureCoefficient Number Numbero,7

(MHz) (V) (Hz  rms) (MHz/Oc,

4 5 0-40 20 ±0.2 3 VSC-9019S2
5 5 0-40 20 ±0.2 3 VSC-9019S3
6 8 0-40 20 ±0.2 3 VSC-9019S4

30 30 0-40 100 ±0.5 3 VSC-9019S1

6 10 0-40 20 ±0.4 6 VSX-9011S8
7 10 0-40 20 ±0.4 6 VSX-9011S1

25 10 0-40 50 ±0.4 6 VSX-9011T1
40 50 0-40 150 ±1.0 6 VSX-9011S6
40 50 0-40 100 ±1.0 6 VSX-9011S3
25 10 0-40 50 ±0.4 6 VSX-9011T2
25 15 0-40 50 ±0.4 6 VSX-9011T3

10 15 0-40 20 ±0.6 8 VSU-9012S1
12 15 0-40 20 ±0.6 8 VSU-9012S2

100 0-40 250 ±2.5 4 VSK-9014S1
100 80 0-40 250 ±2.5 4 VSK-9014S2

100 150 0-40 300 ±3.0 1 V SA - 9 0 1 5 S I
140 150 0-40 300 ±3.0 2 VSA-9015S3
140 150 0-40 300 ±3.0 2 V SA - 9 0 1 5 S 4

_A
Pullingat

Pushing3(MHz/V)
VaractorVoltage Slope Typical

MaximumFrequency
OutlineDrawing

Type

1. 5:1  VSWR Tuning Range4
Ratlo FM  Noises TemperatureCoefficient

Number Numbers , 7 , 8

(MHz) (V) (Hz rms) (MHz/O c)r)a
6 50 0-40 200 ±2.0 9 VSC-9019Tlt
8 50 0-45 3:1 200 ±2.0 9 VSC-9019T2t

10 50 0-40 200 ±2.0 9 VSC-9019T3t
15 75 0-45 3:1 200 ±2.0 9 VSC-9019T4t
15 75 0-40 200 ±3.0 9 VSC-9019T5t
20 75 0-45 3:1 200 ±3.0 9 VSC-9019T6t

10 75 0-45 4:i 200 ±3.0 9 VSC-9019T7t
15 75 0-45 5:1 200 ±3.0 9 VSC-9019T8t
20 75 0-45 4:1 200 ±3.0 9 VSC-9019T9t
20 100 0-45 5:1 300 ±3.0 9 VSC-9019Tlot

6 50 0-40 200 ±2.0 7 VSX-9011T4t
8 50 0-45 3:1 200 ±2.0 7 VSX-9011T6t

10 75 0-45 5:1 200 ±3.0 7 VSX-9011S4t
15 75 0-45 7:1 300 ±3.0 7 VSX-9011X2t
10 50 0-45 3:1 200 ±2.0 7 VSX-9011S2t
15 75 0-45 5:1 200 ±3.0 7 VSX-9011Xlt
20 100 0-45 7:1 300 ±3.0 7 VSX-9011X3t
10 75 0-40 200 ±2.0 7 VSX-9011T5t
15 75 0-45 3:1 200 ±3.0 7 VSX-9011T7t
15 100 0-40 200 ±2.0 7 VSX-9011S 7t
20 100 0-45 3:1 200 ±4.0 7 VSX-9011T8t

15 100 0-45 3:1 200 ±2.0 7 VSU-9012Tlt
15 125 0-45 5:1 300 ±3.0 7 VSU-9012S4t
20 150 0-45 10:1 500 ±3.0 7 VSU-9012X2t
15 150 0-45 5:1 300 ±3.0 7 VSU-9012Xlt
20 175 0-45 10:1 700 ±4.0 7 VSU-9012X3t
20 150 0-45 3:i 200 ±2.0 7 VSU-9012 S 3t
20 150 0-40 200 ±1.5 7 VSU-9012S 5t
25 175 0-45 3:1 300 ±2.0 7 VSU-9012T2t

100* 150 0-40 250 +3.0 5 VSK-9014S3
100* 0-40 250 ±3.0 4 VSK-9014S5

140* 150 0-40 300 ±3.0 2 VSA-9015S2
140* 150 0-40 300 ±3.0 2 VSA-9015S 5

*  At  1.2:1  VSWR

t  These  types  contain an integral  isolator



vARA0TOR   TiiNED   GUNN   EFFECT   MICRoWAVE   osciLLATons

OllTLINE   DRAWINGS
3mm  MINIATuftE  FEMALE
PF  OUTPUT  CONNECT0B

TUNING
SCREW

GFtouND  LUG

N I N G  Vol.TAG E

UNN
BIAS  TERMINAL

I.200±.020
3.I 8 ±0.51

NO.3

I .450 ± .010
35.56

I .870
EEza

±"OA2x5J

I.000iH 4-40UNC-2B

X# MIN DEEP (4)

I.050 ± .0 I 0
26.67±0.25

.300±.020
7.62 ± 0.51

-#-

500  -.-..                         I.750

TUNING
SCF'EW

TUNING,VOLTAGE.   UG-1465/U
CENTEfi  CONDUCTOB  BIASED
POSITIVE  W/BESPECT
T0  THE  OuTER
CONDUCTOR

GBOUND
LUG

POSITIVE  GUNN
BIAS  TERMINAL

MATES   WITH
uG-595/u FLANGE

NO.4
#4MAXLJ

00

CD
00

TUNING   VOLTAGE

TUNING  VOLTAGE:  UG-1465/U
CENTEP  CONDUCTOR  BIASED
POSITIVE  W/PESPECT
TO THE 0uTER
CONDUCTOFi

GROUND
LUG

POSITIVE  GUNN
BIAS  TERMINAL

MATES  WITH
UG-595/U  FLANGE

NO.5

NOTES:
1.   Characteristics   and   performance   values   are   based  on

performance  tests.    These  figures   may   change   without
notice  as  a  result  of  additional  data  or  product  refine-
ment.       Consult    the   Varian   Solid   State   West   Division
before using this  information for  equipment design.

2.   When  ordering,  specify  the  exactcenterfrequency,  tuning,
and   output   power   desired.    Each   oscillator   is   factory
adjusted   to   provide   optimum   performance   at  only  one
combination  of  these  parameters.     The  value  of  center
frequency   plus   tuning   range    cannot   exceed   the   upper
limit  of  frequency  coverage.

3.   Measured from  the  operating  bias  voltage  to  1  volt  below
the  operating  bias  voltage.

NO.9

4.   Models   having   ranges   other   than   those   listed   can   be
furnished   on   request.

5.   Measul.ed  in  1-kHz   bandwidth   10  kHz  from  the  carrier.
6.   Heat-sink    temperature    range     is    0-50UC.       Versions

operaLting   over   wider   ranges  are  available  on  request.
7.   The   suffixes   "S1",    "S2",    "S3",   etc.   denote  models   for

operation  at  different  power  levels   within  various  seg-
ments   of   the   total   frequency   covera,ge   of   the   ser.ies.
When   an   order   is   received,   the   alpha-numeric   suffix
will   be  replaced  by  a  two-letter  suffix defining the exact
center frequency a,nd  power level  specified.

8.   Wideband varactor-tuned oscillators  can  be  supplied with
waveguide  outputs  upon  request.



varian
solid  state  west  divisi TECHNICAL   DATA

VSX-9001
Series

SOLID    STATE     OSCILLATORS

8.0.12.4    GHz

a

0

DESCRIPTloN

VSX-9001    Gunn-effect    oscillators    are    used
primarily   as    pump   sources   for   parametric
amplifiers.    They  are  also  suitable  for  a  wide
variety of general-purpose applications.   Models
in  the  series  deliver  CW  output  power  ranging
from    5    to   250   milliwatts.     Each   oscillator,
however,  is  factory  adjusted  to  operate  at only
one  selected combination Of frequency and output
power.  Standard models are tunable ± 100 mega-
hertz   from   any    specified  frequency   between
8.0  to  12.4  gigahertz.     Upon  request,    special
versions  can  be  furnished  either  fixed tuned or
with  a  tunability  of  ±  350  megahertz   or  more.
Careful  design  and  selection  of  materials  pro-
vide  outstanding  frequency  and  power  stability.
Cooling  is  achieved  by  attaching  the   oscillator
to a heat sink  to keep the oscillator temperature
at  5o°C  or less.

GENERAL    CHARACTERISTICS]

RF    PERFORMAIIC[

Output
Maximum Maximum Maximum Maximum

Typical
Maximum

TypeBias Threshold Pushing Pulling Factor Freq/Temp
powers Current Current Factors 1.2:1  VSWR FM  Noise4 Coefficient Numbers
(mw) (Ado) (Ado) (MHz/V) (MHz) (Hz  rms) quz,c)

5 0.5 0.75 10 5 5 400 VSX-9001S1

10 0.5 0.75 10 5 5 400 VSX-9001S2

25 0.5 0.75 10 5 5 400 VSX-9001S3

50 0.5 0.75 10 5 5 400 VSX-900ls4

75 0.6 0.80 15 10 10 400 VSX-9001S5

100 0.6 0.80 15 10 10 400 VSX-9001S6

150 0.8 1.00 15 15 20 400 VSX-9001S7

200 1.0 1.30 15 15 20 400 VSX-9001S8

250 1.0 1.30 15 15 20 400 VSX-9001S9

3012     8/73 Printed in  U.S.A.
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VSX-9001

GENERAL   CHARACTERISTICS   |con't.)

EIECTRICAL

Frequency  Ranges............    8. 0-12.4   GHz
Tuning Range,  mine .............    ±  100  MHz
Bias  Voltage

Typical 10  Vdc
Maximum ....................           12   Vdc

Power/Temperature
Coefficient,  max  .............      o. o4  dB/°c

Power  Supply Regulation,  max ...      0.0197o
Load vswR,  max   ..............    1.2:1

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approx ........................     4  oz
Mounting  position  .....................      Any
Cooling.........................Conduction
Heat Sink Temperature Ranges .....    o to 5o  °c
Connections   .............   See Outline  Drawing

NOTES:

1.   Characteristics   and  performance  values   are   based  on
performance   tests.     These  figul.es  may  change  without
notice  as  a  result  of  additional  data  or  product  refine-
ment.      Consult   the   Varian   Solid   State   West   Division
before using this information for equipment design.

2.   When  ordering,   specify  the  exact  center  frequency  and
output power desired.   Each oscillator is factory adjusted
to  provide optimum performance  at only one combination
of  these  parameters.     h  addition,   specify  whether  the
unit  is  to  be  fixed  tuned  or tunable;   if  tunable, indicate
the t`ming range desired.

CHARACTERISTIC   CUIIVE

Typical   relative    valiles

E'h                                                       Eo
f}ELATIVE  BIAS  VOLTAGE  (Vdc)

3.   Measured  from the operating bias voltage to  1 volt below
the operating bias voltage.

4.   Measured  in  1-kHz  bandwidth  10 kHz  from  the  carrier.

5.   The  suffixes  "S1",   "S2'',   "S3`',   ete.   denote  models  for
operating  at  different  power  levels  within  various  seg-
ments   of  the  total  frequency   coverage   of  the   series.
When an order is received,   the alpha-numeric suffix will
be   replaced  by   a  two-letter   suffix  defining  the  exact
center frequency and power level specified.

6.   Models  having  other  ranges can be furnished on request.

OUTLINE    DRAWING

cfloun"G7

n@0

©
C)C)
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DESCRIPTION

VSU-9002     Gunn-effect    oscillators    are    used
primarily   as    pump   sources   for   parametric
amplifiers.    They  are  also  suitable  for  a  wide
variety of general-purpose applications.   Models
in  the  series  deliver  CW  output  power  ranging
from    5    to   250   milliwatts.     Each   oscillator,
however,  is  factory  adjusted  to  operate  at only
one  selected combination of frequency and output
power.  Standard models are tunable ± 100 mega-
hertz   from   any    specified  frequency   between
12.4  to  18.0  gigahertz.     Upon request,   specia,I
versions  can  be  furnished  either  fixed tuned or
with  a  tunability  of  ±  350  megahertz   or  more.
Careful  design  and  selection  of  materials  pro-
vide  outstanding  frequency  and  power  stability.
Cooling  is  achieved  by  attaching  the   oscillator
to   a   heat   sink  which  maintains  the  oscillator
temperature at 50°C or less.

GENERAL   CHARACTERISTICS[

RF    P[RFORMANC[

Output
Maximum Maximum Maximum Maximum

Typical
Maximum

TypeBias Threshold rushing Pulling Factor Freq/Temp
powers Current Current Factors 1.2:1  VSVA FM Noise4 Coefficients Numbers

(mw) (Adc) (Ado) (MHz/V) (MHz) (Hz rms) (kHz/Oc)

5 0.5 0.75 15 5 10 500 VSU-9002S1

10 0.5 0.75 15 5 10 500 VSU-9002S2

25 0.5 0.75 15 10 10 500 VSU-9002S3

50 0.5 0.75 15 10 10 500 VSU-9002S4

75 0.6 0.90 20 15 20 500 VSU-9002S5

100 0.6 0.90 20 15 20 600 VSU-9002S6

150 0.8, 1.20 20 20 20 600 VSU-9002S7

200 1.0 1.50 20 20 30 750 VSU-9002S8

250 1.0 1.50 20 20 30 750 VSU-9002S9

3013   11/73 Printed in  U.S.A.
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VSU-9002

GENERAL   CHARACTERISTICS   |com't.)

ELECTRICAL

Frequency Range  ...........
Tuning Range,  min7 .........

12.4-18.0   GHz
....  ±  100  MHz

Bias  Voltage
Typical    ......................           8   Vdc
Ma,ximum .....................        10  Vdc

Power/Temperature
Coefficient,  max6 ............    ±  o.o4  dB/°c

Power  Supply Regulation,  max ....   0. 01  %
Load vswR,  max   ..............    1.2:1

PIIYSICAL

Dimensions  ..............  See Outline  Iirawing
Weight,  approx
Mounting  Position  ......................    Any
Cooling.........................Conductioon
Heat sink Temperature Range7 .....    0 to 50    C
Connections ..............   See Outline  Drawing

NOTES:

1.   Characteristics   and  per.formance   values   are   based  on
performance   tests.     These  figures  may  change  without
notice   as  a  result  of  additional  data or  product  refine-
ment.      Consult   the   Varian   Solid   State   West   Division
before using this information for equipment design.

2.   When  ordering,   specify  the  exact  center  frequency   and
output power desired.   Each oscillator is factory adjusted
to  provide optimum performance at only  one combination
of  these  parameters.     In  addition,    specify  whether  the
unit  is  to  be  fixed  fined or tunable;   if  tunable,  indicate
the tuning range desired.

CHARACTERISTIC   CURVE

Typical    relative    values

E'h                                                      Eo
RELATIVE  BIAS  VOLTAGE  (Vdc)

3.   Measured from the operating bias voltage to  1 volt  below
the operating bias voltage.

4.   Measured in a  1-kHz bandwidth  10 kHz from the  carrier.

5.   Versions      exhibiting     smaller     frequency/temperature
and   power/temperature   coefficients    can   be    supplied
on    request.

6.  The   suffixes,     "S1",    "T3",    eta.,     denote   models   for
operation  at  different  power  levels   within  various  seg-
ments   of   the   total   frequency   coverage   of  the   series.

7.  Models having other ranges  can  be  furnished on request.

OuTLiN[   mAwiNG



Varlan
solid  state  west division

DESCRIPTloN

VSK-9004     Gunn-effect    oscillators    are    used
primarily   as    pump    sources   for   parametric
amplifiers.    They  are  also  suitable  for  a  wide
variety  of general-purpose applications.   Models
in  the  series  deliver  CW  output  power  ranging
from    5    to   250    milliwatts.     Each   oscillator,
however,  is  factory  adjusted  to  operate  at only
one  selected combination of frequency and output
power.  Standard models are tunable ± 100 mega-
hertz   from   any    specified  frequency   between
18. 0 and 26.5  gigahertz.     Upon request,   special
versions  can  be  furnished  either  fixed tuned or
with  a  tunability  of  ±  350  megahertz   or  more.
Ca.reful  design  and  selection  of  materials  pro-
vide  outstanding  frequency  and  power  stability.

®

a

TECHNICAL    DATA

VSK-9004
Series

SOLID     STATE     OSCILLATORS

18.0.26.5    GHz

Cooling  is  achieved  by  attaching  the   oscillator
to   a   heat   sink   which   maintains  the  oscillator
temperature at 50°C or less.

GENERAL    CHARACT[RIST|CSL

RF     PERT ORMANCE

Frequency Output
Maximum Maximum Maximum Maximum

Typical
Ma,ximum

TypeBias Threshold fishing filling Factor Freq/Temp
Range? powers Current Current Factor3 1. 2 :1  VSWR FM  Noise4 Coefficient Number 6
(GHz) (mw) (Ado) (Ado) quHz/V) (MHz) (Hz  rms) (MHz/Oc,

18. 0-22. 0 5 0.5 0.75 20 10 20 0.8 VSK-9004S1
18. 0-22. 0 10 0.5 0.75 20 10 20 0.8 VSK-9004S2
18. 0-22. 0 25 0.5 0.75 20 10 20 0.8 VSK-9004S3
18. 0-22. 0 50 0.6 0.80 20 20 30 0.8 VSK-9004S4
18. 0-22. 0 75 0.6 0.80 20 20 30 0.8 VSK-9004S5
18. 0-22. 0 100 1.0 i.20 20 40 30 0.8 VSK-9004S6
18. 0-22. 0 150 1.3 1.50 20 50 50 1.0 VSK-9004S7
18. 0-22. 0 200 1.3 1.50 20 50 50 1.0 VSK-9004S8
18. 0-22. 0 250 1.3 1.50 20 50 50 1.0 VSK-9004S9

22. 0-26. 5 5 0.5 0.75 20 10 20 0.8 VSK-9004T1
22. 0-26. 5 10 0.5 0.75 20 10 20 0.8 VSK-9004T2
22. 0-26. 5 25 0.5 0.75 20 10 20 0.8 VSK-9004T3
22. 0-26. 5 50 0.6 0.80 20 20 30 0.8 VSK-9004T4
22. 0-26. 5 75 0.6 0.80 20 20 30 0.8 VSK-9004T5
22. 0-26. 5 100 1.0 1.20 20 40 30 0.8 VSK-9004T6
22. 0-26. 5 150 1.3 1.50 20 50 50 1.0 VSK-9004T7
22. 0-26. 5 200 1.3 1.50 20 50 50 1.0 VSK-9004T8
22. 0-26. 5 250 1.3 1.50 20 50 50 1.0 VSK-9004T9

3014     6/73 Printed  in  U.S.A.

varian/solid     state   west     division/611     hansen    way/palo     alto/california    94303



VSK-9004

GENERAL   CHARACTERISTICS](con't.)

ELE€TRl€AL

::::nu:nRC:n:e°,Ve:1?n86:
Bias  Voltage

Typical

18.0-26.5   GHz
....  ±  100   MHz

Maximum
7Vdc
8Vdc

Power/Temperature
Coefficient,  max   .............  ±  o. o4   dB/°c

Power  Supply Regulation,  max  ....   0.01   %
Load  VSWR,   max ...............     I.2:1

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight   ................................   4   oz
Mounting  Position   ......................    Any
Cooling..........................Conduction
Heat Sink Temperature Ranges ......  o to 5o  °c
Connections   .............   See  Outline  Drawing

NOTES:

1.   Characteristics   and   performance   values   are   based  on
performance   tests.     These  figures  may  change  without
notice   as  a  result  of  additional  data   or product refine-
ment.      Consult    the   Varian   Solid   State   West   Division
before using this information for  equipment design.

2.   When  ordering,   specify  the  exact  center  frequency   and
output power  desired.   Each oscillator is factory adjusted
to  provide optimum performance at only  one combination
of  these  parameters.     In  addition,    specify  whether  the
unit  is  to  be  fixed  tuned or  tunable;   if  tunable,  indicate
the tuning range  desired.

CHARACTERISTIC    CURVE

Typical    relative    values

Eth                                                            Eo                       Emax
PELATIVE  BIAS  VOLTAGE  (Vac)

3.   Measured from  the  operating bias  voltage  to  1  volt  below
the operating bias  voltage.

4.   Measured in a  1-kHz  bandwidth  10 kHz from  the  carrier.

5.   The  suffixes,  "S1",   "T3",  etc. ,  denote  models  for  opera-
tion   at   different  power  levels   within  various   segmerits
of  the  total  frequency  coverage  of  the   series.    When an
order    is    received    the    alpha-numeric    suffix   will   be
replaced  by  a  two-letter  suffix  defining the exact center
frequency  and  power  level   specified.

6.   Models  having other  ranges  can  be  furnished on request.

OUTLINE    DRAWING

E
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Varlan
solid  state  west  d

DEscnipTioN

VSX-9005  Gunn-effect  oscillators  are  specially
designed   for   use   in   traffic   radars,   intrusion
alarm   systems,    and   commercial   applications
where low-cost  reliable  microwave sources are
required.    Each model  operates  at  a  fixed  fl.e-
quency  between  9.4  and  10.6  gigahertz  and  de-
livers at  least the minimum specified CW output
over  the  wide   operating   temperature   range  of
-20  to +60° C.  These  oscillators generate a clean
rf  spectrum with  harmonic and spurious  outputs
suppressed well  below  the maximum levels  spe-
cified in  FCC  regulations,   Section  89.107 (C) (3).

TECHN]€AL   DATA

VSX.9005
Series

GUHN.EFFECT

OSCILLATOR

9.4-10.6    GHz

GENERAL   CHARACTERIST|CSL

ELECTRICAL                          YSX-9005B        VSX.9005C      YSX-9005D
FixedFrequency,   ±5MHz  ...................................    10.525                 9.6
0utputpower,  minimum   ....................................           100                 100

a

®

Input Voltage,  maximum   ....................................
Input Current,  maximum

Operating...............................................
Threshold...............................................

Fr'equency  Stability  .........................................
Harmonic and  Spurious  Output,  maximum  .....................
VSWR,   maximum    ..........................................

PHYSICAL
Dimensions  ..............   See  Outline Drawing
Weight,  maximum  .................  3  oz/85  g
Mounting  Position  ......................    Any
Coo|ing2........................Conduction
RF  Output Flange   .......    Mates with UG-39/U
DC  Connections

Positive  ................  Insulated  Terminal
Negative   .....................    Ground  Lug

3201   5/74

1010

0.80                0.80
1.05                1.05
±25                 ±25
-13                 -13

1.2:1               1.2:1

10.525   GHz
25mw
10V

0.60   A
0.85   A
±25   MHz
-13  dBm

1.2:1

ENVIRONMENTAL
Storage  Temperature   ..........- 54  to +125  °C
Heat Sink Operating Temperatures  -2o  to +6o  °c

NOTES:

1.   Character.istics  are  based  on performance  tests.    These
figures  may  change without notice  as  a result of additional
data  or  product refinement.    The  Varian Solid State West
Division should  be  consulted before using this  information
for final  equipment design.

2.   The  operating temperature  is measured on  the oscillator
mounting   flange.

OUTLINE   DRAWING

:,__

MATES  WITH  UG-39/u  FLANGE
0R  E0ulvALENT

LJ#MAX

Printed in  U.S.A.
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DESCRIPTloN

VSC-9009  Gunn-effect oscillators  are  used  pri-
marily  as  local  oscillators  in  radar   and  com-
munication systems.     They are also suitable for
a  wide  variety  of  general-purpose applications.
Models  in  the  series   deliver  CW  output  power
ranging  from  5  to  250 milliwatts.     Each  oscil-
lator,   however,   is  factory  adjusted   to  operate
at  only   one   selected   combination  of  frequency
and output power.    Standard  models  are  tunable
± 100  megahertz   from  any   specified  frequency
between   5.4   to   8.0  gigahertz.     Upon   request,
special  versions   can  be  furnished   either  fixed
tuned or with a tunability  of  ± 350 megahertz  or
more.   Careful design and selection of materials
provide   outstanding  frequency   and   power  sta-
bility.      Cooling   is   achieved   by    attaching   the
oscillator   to  a  heat   sink   which   maintain-s   the
oscillator  temperature at 50°C  or  less.

®

TECHNICAL   DATA

VSC.9009
Series

SOLID    STATE    OSCILLATORS

5.4-8.0    GHz

GENERAL    CHARAOTERIST|CSL

RF    PERFORMANCE

Output
Maximum Maximum Maximum Maximum

Typical
Maximum

TypeBias Threshold Pushing Pulling Factor Freq/Temp
powers Current Current Factors 1. 2 :1  VSWR FM Noise4 Coefficient6 Numbers

(mw) (Adc) (Ado) (MHz/V) quHz) (Hz  rms) (ppm/Oc)

5 0.5 0.75 5 5 5 ±50 VSC-9009S1

10 0.5 0.75 5 5 5 ±50 VSC-9009S2

25 0.5 0.75 5 5 5 ±50 VSC-9009S3

50 0.5 .   0.  75 5 5 5 ±50 VSC-9009S4

75 0.6 0.80 10 10 10 ±50 VSC-9009S5

100 0.6 0.80 10 10 10 ±50 VSC-9009S6

150 0.8 1.00 10 15 10 ±50 VSC-9009S7

200 1.0 1.30 10 15 20 ±50 VSC-9009S8

250 1.0 1.30 10 15 20 ±50 VSC-9009S9

3011     12/73 Printed in U.S.A.
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VS€.9009

GENERAL   CHARAOTERISTICSL|Con't)

ELEO"ICAL

Frequency Ranges.............   5.4-8. 0  GHz
Tuning Range,  min7 .............    ±  100  MHz
Bias  Voltage

Typical
Maximum

12   Vdc
18   Vdc

Power/Temperature
Coefficient,  max  .............      o.o4  dB/°c

Power  Supply Regulation,  max ...      0.01  %
Load  vswR,  max   ..............    1.2:1

PHYSICAL

Dimensions  ..............  See Outline  Hawing
Weight,  approx   ........................  4   oz
Mounting  Position  ......................    Any
Cooling...........................Conduction
Heat Sink Temperature Range7 ......  o to 5o  °c
Cormections ..............   See Outline  Drawing

NOTES:

1.   Characteristics   and   performance   values   are   based  on
performance   tests.     These  figures  may  change  without
notice  as  a  result  of  additional  data  or  product  refine-
ment.      Consult    the   Varian   Solid   State   West   Division
before using this information for  final  equipment  design.

2.   When  ordering,    specify  the  exact  center  frequency  and
output power desired.   Each oscillator is factory adjusted
to  provide optimum performance at  only one combination
Of  these  parameters.     In  addition,    specify  whether  the
unit is  to  be  fixed  tuned  or  tunable;   if  tunable,  indicate
the  tuning  range  desired.

3.   Measured from the operating bia.s voltage  to  1 volt below
the  operating  bias  voltage.

3Fmgu#8TFE!£kECTOR*

TUN'NG
SCFtEW

POSITIVE  BIAS
TEBMINAL

*CAN  BE  FURNISHEDWITH
WAVEGUIDE  OUTPUT ON  REQUEST

CHARACTERISTIC   CURVE

Typical   Relative   Valiles

E'h                                                       Eo
RELATIVE  BIAS  VOLTAGE  (Vdc)

4.   Measured in a  1-kHz bandwidth  10 kHz from the carrier.

5.   Versions having smaller Frequency/Temperature Coeffi-
cients can be supplied on request.

6.   The  suffixes  "S1",   etc.,   denote  models for  operation at
different   power   levels   within   various   segments  of  the
total  frequency  coverage  of  the  series.    When  an  order
is  received.    the  alpha-numeric  suffix  will  be  replaced
by  a  two-letter  suffix   defining   the   exact   center   fre-
quency  and  power  level  specified.

7.   Models  having  other  ranges can be furnished on request.

ouTLiNE   mAwiNG



DESORIPTloN

VSA-9010    Gunn-effect    oscillators     are    used
primarily    as   pump   sources   for    parametric
amplifiers.     They    are    also    suitable    for    a
wide   variety   of   general-purpose   applications.
Models  in  the   series  deliver   CW  output  power
ranging  from  5  to  150  milliwatts.     Each  oscil-
lator,    however,    is  factory  adjusted  to  operate
at   only   one   selected   combination  of  frequency
and  output  power.    Standard  models  are tunable
±  100  megahertz   from   any   specified  frequency
between  26.5  to  42.0  gigahertz.    Upon  request,
special  versions  can   be   furnished  either   fixed
tuned or with a  tunability  of  ±  350  megahertz or
more.    Careful design and selection of materials

a

a

TEeHNicAL   DATA

VSA-go10
Series

SOLID    STATE    OSCILLATORS

26.5-42.0   GHz

provide   outstanding  frequency   and  power   sta-
bility.     Cooling   is   achieved   by   attaching   the
oscillator   to   a   heat   sink  which   maintains  the
oscillator temperature at 50°C or less.

GENERAL   CHARACT[RISTICS]

RF    PERFORMANCE

Frequency Output
Maximum Maximum Maximum Maximum

Typical
Maximum

TypeBias Threshold Pushing Pulling Factor, Freq/Temp
Ranges PowerB Current Current Factors 1.2:1  VSWR FM Noise4 Coefficient Numbers

(GHz) (mw) (Ado) (Ado) (MHz/V) (MHz) (Hz  rms) (MHz/Oc)

26. 5-30. 0 5 0.6 0.9 50 15 30 1 VSA-9010 S1
26. 5-30. 0 10 0.6 0.9 50 15 30 1 VSA-9010 S2
26. 5-30. 0 25 0.6 0.9 50 20 30 1 VSA-9010 S3
26. 5-30. 0 50 0.6 0.9 50 20 30 1 VSA-9010S4
26. 5-30. 0 75 1.2 1.5 50 30 40 1 VSA-9010S5
26. 5-30. 0 100 1.2 1.5 50 30 40 1 VSA-9010 S6
26. 5-30. 0 150 1.2 1.5 75 30 60 1.5 VSA-9010 S7

30. 0-35. 0 5 0.6 0.9 50 15 30 1 VSA-9010T1
30. 0-35. 0 10 0.6 0.9 50 15 30 1 VSA-9010T2
30. 0-35. 0 25 0.6 0.9 50 20 30 1 VSA-9010T3
30. 0-35. 0 50 0.6 0.9 50 20 30 1 VSA-9010T4
30. 0-35. 0 75 1.2 1.5 50 30 40 1 VSA-9010T5
30. 0-35. 0 100 1.2 1.5 50 30 40 1 VSA-9010T6
30. 0-35. 0 150 1.2 1.5 75 30 60 1.5 VSA-9010T7

35. 0-42. 0 5 0.6 0.9 50 15 30 1 VSA-9010X1
35. 0-42. 0 10 0.6 0.9 50 15 30 1 VSA-9010X2
35. 0-42. 0 25 0.6 0.9 50 20 30 1 VSA-9010X3
35. 0-42. 0 50 0.6 0.9 50 20 30 1 VSA-9010X4
35. 0-42. 0 75 1.2 1.5 50 30 40 1 VSA-9010X5
35. 0-42. 0 100 1.2 1.5 50 30 40 1 VSA-9010X6
35. 0-42 . 0 150 1.2 1.5 75 30 60 1.5 VSA-9010X7

3003     4/73 Printed in  U.S.A.
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VSA-9010

GENERAL   CHARACTERISTICS    |con't.)

ELECTRICAL

Frequency  Coverage  ......   26. 5  to 42. 0  GHz
Tuning Range,  min6   ............    ±  100  MHz
Bias  voltage,  typ ...............        4. 5  Vdc
Bias  Voltage,  above  32  GHz,  max        6. 0  Vdc
Bias  Voltage,  upto32  GHz,  max.        7.0  Vdc
Power/Temperature

Coefficient,  max  .............  ±  0. o4   dB/°C
Power  Supply Regulation,  max ...     0.01  %
Load  vswR,  max     .............    1.2:1

PHYSICAL

Dimensions    ............     See outline  Drawing
Weight,   approx   ........................   4   oz
Mounting  Position   ......................    Any
Cooling..........................Conduction
Heat Sink Temperature Ranges  ......  0 to  50  °C
Connections   ............     See outline  Drawing

NOTES:

1.   Characteristic and performance values are based on per-
formance tests.   These figures may change without notice
as   a   result   of   additional   data   or   product  refinement.
Consult  the Varian Solid State West Division before using
this information for equipment design.

2.   When  ordering,   specify  the  exact  center  frequency   and
output   power    desired.       Each    oscillator    is    factory
adjusted   to   provide   optimum   performance   at  only  one
combination  of  these  parameters.     In  addition,    specify
whether   the   unit   i-s   to   be   fixed   tuned-or   tunable;     if
tunable,  indicate the tuning range desired.

.I I 6 ± .005
2.95 ±  .127

CHARACTERISTIC   CllRVE

Typical   relative    values

TUNING  SCREW

DIA   THRU  HOLES  (4)

MATE  WITH  UG-599/U  FLANGE

E'h                                                      Eo
RELATIVE  BIAS  VOLTAGE  (Vdc)

3.   Measured from the operating bias voltage to  1  volt below
the operating bias voltage.

4.   Mea.sured in a  1-kHz bandwidth  10 kHz from the carrier.

5.   The  suffixes,   "S1",  "T3",  and "X6",  etc.,   denote models
for   operation   at   different  power   levels  within  various
segments  of  the  total  frequency  coverage  of  the  series.
When an order is received,   the alpha-numeric  suffix will
be   replaced  by   a   two-letter   suffix   defining   the   exact
center frequency and power level specified.

6.   Models  having  other  ranges can be furnished on request.

OUTLINE    DRAWINGS

I.000

VSA.9010S7,    VSA-9010T7,    &    VSA.9010X7

00

.I 16 ± .005
2.95 ± .127

DIA THRU HOLES (4)

MATE  WITH UG-599/u FLANGE

TUNING
SCREW

GFtouND
LUG

.940±.020
23.9±.510

.2'0 ± .020
5.33±  .510

lil
POSITIVE
BIAS  TERMINAL

ALL    OTHER    VSA.9010    MODELS



DESCRIPTloN

VSQ-9021     Gunn-effect    oscillators    are     used
primarily   as    pump   sources   for   parametric
amplifiers.     They  are  also  suitable  for  a  wide
variety  of general-purpose applications.   Models
in  the  series  deliver  CW  output  power  ranging
from    5    to    150    milliwatts.     Each    oscillator,
however,  is  factor.y  adjusted  to  operate  at only
one  selected combination  of frequency and output
power.   Standard models  are  tunable ± 100 mega.-
hertz   from   any    specified  frequency   between
42   and   50   gigahertz.      Upon   request,    special
versions  can  be  furnished  either  fixed tuned or
with  a  tunability  of  ±  350  megahertz   or  more.
Careful  design  and  selection  of  materials  pro-
vide  outstanding  frequency  and  power  stability.

a

VSO-9021
Series

SOLID    STATE     OSCILLATORS

42.50    GHz

Cooling  is  achieved  by  attaching  the   oscillator
to   a   heat   sink   which   maintains  the  oscillator
temperature at 50°C  or less.

GENERAL    €HARACTERISTICSL

RF     PERFORMANCE

Output
Maximum Maximum Ma.ximum Maximum

Typical
Maximum

TypeBias Threshold Pushing, filling. Factor Freq/Temp
powers Current Current Factors 1.2:1  VSWR FM  Noise4 Coefficient Numbers

(mw) (Ado) (Ado) (MHz/V) (MHz) (Hz  rms) (MHz/a c,

5 0.5 0.75 50 50 30 1 VSQ-9021S1

10 0.5 0.75 50 50 30 1 VSQ-9021S2

25 0.5 0.75 50 50 30 1 VSQ-9021S3

50 1.5 2.00 80 100 50 1 VSQ-9021S4

75 1.5 2.00 80 100 50 1.5 VSQ-9021S5

100 1.5 2.00 80 100 50 1.5 VSQ-9021S6

150 2.0 2.50 80 100 80 1.5 VSQ-9U21S7

E L E C T F!' I C A L

Frequency Range  . . .
Tuning Range,  mine
Bias  Voltage

Typical

........   42-50   GHz

........     ±  100   MHz

Maximum
Power/Temperature

Coefficient,  max  ,

4. 0   Vdc
5.5   Vdc

o.o4   dB/Oc
Power  Supply Regulation,   max  ...      0.0197o
Load vswR,  max   ..............    1.2:1

3141    3/74

Dimensions  . . .
Weight,  approx

PHYSICAL

......   See  Outline  Dra.wing

•...............     Any

........... Conduction
Heat  Sink Temperature Ranges ......  o to  5o  °c
Connections    .............   See  Outline  Drawing

Printed  in  U.S.A.

Mounting  Position
Cooling........

varian/solid    state   west    division/611     hansen    way/palo     alto/california    94303



VSO-9021

CHARACTERISTIC    CURVE

Typical    relative    valiies

.„6 ±.005
2.95 ±  .127

Eth                                                              Eo                        Emax

RELATIVE  BIAS  VOLTAGE  (Vdc)

DIA  THRU   HOLES  (4)

MATE  WITH  UG-599,'U  FLANGE

NOTES:

1.   Chara.cteristics   and   performance   values   are  based   on
performance   tests.     These  figures  may  change  without
notice   as  a  result  of  additional  da.ta  or  product  refine-
ment.       Consult   the    Varian   Solid   State   West   Division
before using this  information for  equipment design.

2.  When  ordering,    specify   the  exact  center  frequency  and
output power  desired.   Each oscillator  is factory  adjusted
to provide  optimum performance  at  only  one  combination
of these  parameters.  In addition,  specify whether  the  unit
is  to  be  fixed  tuned  or  tunable;    if  tunable,  indicate  the
tuning range  desired.    The   VSQ-9021S7  model   is    availT
able   between the  frequency  range  Of 42  and 43  gigahertz.

3.  Measured from the  operating bias  voltage  to  1  volt below
the  operating bias  voltage.

4.  Measured in a  1-kHz bandwidth  10 kHz from  the  carrier.
5.  The  suffixes   "S1",  etc.,   denote  models  for  operating  at

different   power  levels   within   various   segments   of   the
total frequency  covel`age  Of the  st.ries.    When an  order  is
received,  the alpha-numeric  suffix  will  be  replaced  by a
two-letter  suffix  defining  the  exact center  frequency  and
power  level  specified.

6.  Models  having other  ranges  can  be  furnished on request.

OUTLINE    DRAWINGS

.750 ± .020
19.05± 0.51

TUNER
SCREW

I.5oo            W/G aI
. 8 I 0 ± .020

20.57±0.51

38.I
MAX.

UNN   DloDE
OSITIVE   BIAS
EBMINAL

RMINAL

VSO-9021SI     THRU    VSO-9021S6

TUNING
SCBEW

2-56  UN

MOUNTl

VSO-9021S7

.750±.020
19.05±0.51

RF  OUTPUT
MATES  WITH  UG-383/U
FLANGE  ON  Wf]  22
WAVEGUIDE

4-40UNC-2Bxj#MINDP.

lc-2B x  j=MIN  DP.

NG   HOLES(2)                                                                         GROu

Gu

'

TE

&>,-5  ± .010
9 ± 0.25

I

@3,-

.500 ±.050-
1.250

31.75

ND   LUG

NN   DIODE
SITIVE   BIAS
RMINAL



varian
solid state west TECHNICAL   DATA

VSO-9035
Series

SOLID    STATE
MICROWAVE    SOUROES'

40-50    GHz
100   mw

®

®

DESCRIPTloN

The  VSQ-9035  is  an exceptionally-stable,  solid-
state microwave power source designed  specifi-
cally   for   parametric-anplifier  pump   service.
Each  model  consists  of a low-noise Gunn-effect
oscillator,  series  voltage  regulator,  and  output
loa,d  isolator  combined  in  a  single,   lightweight
package.     This     unique     combination    delivers
100   mw   or   more   at   any   frequency   selected
between  40   and  50  GHz.

The  VSQ-9035  provides three  significant advan-
tages over the basic  Gunn-effect oscillator.
•   Superior   power   stability   with   temperature

change -With a  heat-sink surface-tempera-
ture  variation  of  10°C,   the  maximum  power
variation   with   temperature   is    o.o|   dB/°C
compared   to    0.05   dB/°C    for   basic   Gunn-
effect  oscillators.

•   Operates    from    poorly-regulated    or   noisy
power supplies -  The integral series voltage
regulator   eliminates   the  need  for  a  highly-
regulated,  adjustable power supply.  Optimum
performance  of  standard  models  is  achieved
with  any  input voltage between  12  and  15 Vdc.
Special versions  can be  furnished  for  opera-
tion  at  28  Vdc  or  115  Vac.

•   Operates  into  a  poorly-matched  load without
adverse  power  loss  -  The  matched  voltage

regulator  and   oscillator    are   mated   to   an
output  load  isolator  to  minimize  power  loss
under  poorly-matched  load  conditions.    This
integrated   assembly  produces   long  life  and
excellent  reliability  with  efficiency  compar-
able to that of klystron oscillators .

VSQ-9035    models    can    also   be    supplied    for
general-purpose    applications.      These   models
provide   somewhat   reduced  power-temperature
stability   and   require   less   heat-sink  tempera-
ture   control   than   models   used   as  parametric
amplifier   pumps.

GENERAL    0HARAOT[R|ST|CSL9a

ELECTRICAL

Center  Frequencies  ..........  40  to  50   GHz
Tuning Range,  mechanical,each    ±100   MHz

Output power,  min   .............     100  mw
Input Voltage,  regulated ±10%      12  to  15  Vdc

Noise  and Ripple,  peak-to-peak      100  mv
Input  Current,   max  .............     1.5  Adc
Power/ Temperature

Coefficient,   max   ....
Frequency/Temperature

Coefficient,   max   ....

2788   6/72

0.01   dB/Oc

1.0   MHz/C'c

Dimensions
Weight,  max

PHYSICAL

.......  See  Outline  Drawing

Mounting I'osition
16oz

Any
Cooling.........................Conduction

Mates with  UG-599/U Flange

........  Insulated  Terminal

...............  Ground  Lug

Printed  in  U.S.A.

R-F  Output   ....
D-C  Connections

I)Ositive.....
Negative....

ENVIRONMENTAL

Storage  Temperature   ................,
Ambient Operating  Temperature   ......,

Heat Sink Surface Stability,  required  ,

-54 to +125  °c

..    Oto+65   0c

.-.-.-        ±5   0c

varian/solid       state       west/611       hansen       way/palo       alto/california       94303



VSO-9035

NOTES:

1.   Characteristic  values   are   based  on  performance  tests.
These figures  may change without notice  as  the  result  of
additional   data. or   product  refinement.    Consult   Varian
Solid  State  West  before  using  this  information  for  final
equipment  design.

2.  When   ordering,    specify  the  center  frequency  and  input
voltage  desired.

OPERATING    HAZARDS

Read the  following and take all  necessary precautions
to  protect   personnel.    Safe  operating  conditions  are
the    responsibility   of   the    equipment   designer   and
the user.

Microwave  Radiation.   Exposure of the human body to
microwave   radiation   in   excess   of   1   milliwatt   per
square centimeter is  unsafe  and can result in blindness
or  other  injury.    Personnel  must  be   fully  protected
from  the microwave energy  which  radiates  from this
device.   Output  r-f connections must be r-i  leakproof

.I '6  ±  .005
2.95  ±  0.13

and properly engaged.  Never operate this device with-
out   a   microwa.ve-energy-absorbing    load    attached.
Personnel   must  be   prevented   from  looking   into  its
associated  antenna while  such  a  device is  energized.
(Ref.     Proc.    IRE,    Vol.    49,    No.    2,    pp.    427-447,
Feb.1961).

Equipment must be designed to fully safeguard all per-
sonnel from these hazards .  Labels  and caution notices
must be provided on equipment and in manuals  clearly
warning   of  those   hazards  which   carmot   be  avoided.

OUTLINE    DRAWING

T¥"A|

.375
ER  INPUT          9.53

GROUND

TUNING
SCPEW

1___
I.250  ± .loo
31.75 ±  2.54'

.625  ±  .loo
15.88  ±  2.54 .015  ±  -015

0.38 ± 0.38 14.30  ± 0.38



TECHNICAL   DATA

VSX-9037A
LINEARLY    TUNED

VOLTAGE    CONTROLLED

OSCILLATOR

8.5-9.6    GHz

®

a

D[SCRIPTloN

The   VSX-9037A   is   a   linearly-tuned,    voltage-
controlled   oscillator   designed   specifically   for
use   as   a    local   oscillator    in   frequency-agile
radar   systems,  where   pulse-to-pulse   tracking
of  the  transmitter,  and  frequency  stability dur-
ing    the    interpulse    period    are    of   paramount
importance.     Its  slew  ra.te  of  10  gigahertz  per
microsecond   and   tuning   linearity   of  ±0.1%  of
the   tuning   range    insure   that   it can be  coarse
tuned    to   the   transmitter   frequency,    captured
by  the  system's  AFC   loop,  and  fine  tuned  to  the
exact  frequency -  all   within  the  pulse  period.
In  addition  to  its  varactor-tuned  Gunn oscillator
and   the   associated    linearizing   circuitry,    the
VSX-9037A  contains  voltage  regulators,  a  pro-
portional   temperature   control   circuit,   and   an
r-f   load   isolator    to   minimize    the   effects   of
varying   lord   and   temperature.    This  compact,
lightweight  unit  is  hermetically  sealed  to  allow
operation from  sea level  to  75, 000  feet.

Although  the  VSX-9037A   was  designed   specifi-
cally for  frequency-agile  radar applications,  its
performance   characteristics   make  it  ideal  for
use as the exciter or localoscillator  in advanced
EW   systems.     For   EW   applications,    optional
digital  tuning  is  available.

GENERAL   cHARACTEnisT|cs  1

ELECTRICAL

Tuning Range   ...........      8. 5  to  9. 6   GHz
Output Power.  over  fining range

Minimum  ...................        25  mw
Maximum   ..................        50  mw

Power Variation with Temperature,
referenced to25±5°C,  max  ....   ±0. 5  dB

Tuning
Voltage   ..................   0  to  10  Vdc
hput Impedance,  paralleled

with 30pF  man    .......   1000±100  a
Time  Delay,  max  ............
Linearity,  max2  .............

Slew Rate,   min   ...............
Post Tuning Drift,  max3 ........
Pulling Figul`e,  mar

1. 25:1 VSWR,  a.Il phases  ......
Pushing Factor,  max   ..........
Harmonic Response,  max   ......
Heater  Voltage  ................
Heater Current,  max   ..........
Warm-up Time,  max   ..........

3625    1/77

30ns
20  MHz
10  GHz/HS
±3  MHz

2.5   MHz
4  MHz/V

-20  dBc
28±1   Vdc

3Adc
30  min

Operating Power Requirements  (3)

Voltage,  regulated ±0.2%  .......
Current,  max  .................

Voltage.  regulated ±0.2%  .......
Current,  max  .................

Voltage,  regulated ±0.2% .......
Average Current,  max   .........
Threshold Current,  max  .......

+45   Vdc
40  mAdc

+15  Vdc
40  mAdc

-15  Vdc
750   mAdc
1,0   Ado

PHYSICAL

Dimensions,  max   .........    1.95 x 3 x  5. 5  in/
49. 5 x  76. 2 x  139. 7  mm

Weight  ........................     30  oz/852  g
Mounting Position  ......................    Any
RF  Output connector   ...........    Female  SMA
Modulation hput Cormector  .........  Male  SMA

Printed in  U.S.A.

varian/solid    state   west    division/611     hansen    way/pale    alto/california    94303



VSX-9037A

GENERAL    CHARACTERISTICS(continued)

ENVIRONMENTAL

Temperature Range
Operating   ..................- 40  to  +75  a C
Non-operating   ..............- 54  to  +95  °C

Humidity,  non-operating   .......      Up  to  100  %

CHARACTERISTIC    CURVE

Typical    performance    valiJes

I

L 20MH Z

2                      4                     6                       8                      10

TUNING  VOLTAGE  INPUT  (Vdc)

DIMENSI0NS: -jEfi_mm

Altitude,   max  ............   75, 000  ft/22, 900   in
Vibration  ...............   Meets  MIL-STD-810,

Method  514-22,   Curve  AA
Shock,15G,11±2 ms,  half-sine    .........  Meets

MIL-STD-202,   Method  213

NOTES:

1.   Characteristic   values   are   based   on  performance   tests
a    25°C  unless  otherwise   specified.     These figures  may
change   without  notice   as   a   result  of  additional  data   or
product  refinement.    The  Solid  State  West Division  should
be   consulted    before    using    this   information    for   final
equipment   design.

2.   The  tuning  linearity,  or  accuracy,   shall  be  such  that  for
any   given   tuning voltage   within   the   tuning voltage  range,
the  frequency   shall   be  within   the   20   MHz  range   shown
in    the    Characteristic    Curve,     while    operating    under
acceptable   environmental   conditions.

3.   The  frequency  of  the   unit,   when  tuned   by   a step voltage
input,   varies   no   more   than   ±3   MHz   during   the   2.5    to
500  Hs  interval  following  the  tuning voltage  step.

OUTLINE    DRAWING

150  ±  .0 I 5



®

®

DESCRIPTloN

VSX-9070  Series   YIG-tuned,   solid-state,   Gunn-
effect  oscillators  are  for  use  a,s  X-band  signal
sources  in  commercial  and  laboratory  applica-
tions     requiring    very   wide    electronic    tuning
range.    Each  of  these  miniature,  current-tuned
devices   delivers   a   linearly-swept,    CW   output
without discontinuities.    Two  basic  models  pro-
duce  at  least  5  or  10  milliwatts,    respectively,
over  the  frequency  range  of   7  to  11  gigahertz.
From  8.0  to  12.4  gigahertz,  two other  units  are
offered;   one  delivers  at  least  10  milliwatts  and
the    other    produces    20    milliwatts     or    more.
Versions  can be furnished to meet a wide variety
of    different    specifications.       Each     oscillator
requires  only   two,    well-regulated,    low-level
supplies  -  a  constant-voltage  input  supply   for
its   Gunn-effect   diode,    and   a   variable  current
supply  for  its  magnetic  tuning coil.    Noise  per-
formance  is  far  superior   to thermionic  devices
of   comparable   tuning   range.    Sturdy,   compact
(10  cubic  inches)  construction  permits   operation
under adverse environmental conditions.

Frequency  Coverage2   . .
output power, min3

From  7.0  to  11.0  GHz
From  8.0  to  12.4  GHz

output power variation3
Output  Impedance    .....

GENERAL    CHARACTERISTICSL

6.9  to  12.5   GHz

....     5/10   mw

....   10/20   mw

......         7   dB

......      50   n

ELECTRICAL

Magnetic  Tuning  Coil
current,   max4   ..........
Voltage,   max4    ..........
Resistance,   max   ........
Inductance,   at  1 kHz,  max
Sensitivity,   nominal   .....

Diodes
Operating  Current,  max4   ........  700   mAdc
Threshold  Current,  max4  ........  850   mAdc
Operating Voltage,  max4 .........     18  Vdc

Modulation sensitivity,  max    .......     12   MHz/V
Pulling  Figure,

at  1.25:1  VSWR,   max ±  0.1   %

PHYSICAL

Dimensions  ..............  See  Outline  Drawing
Weight,   max    .......................    1.751b
Mounting Position  ......................    Any
Cooling6.............Convection/Conduction
R-F andD-C Connections  . .  See  Outline  Drawing

2930        1/73

Hysteresis,  max
Sweep  Rate   ....
Sweep  Cycles
Sweep  Delay   . .

Load  VSWR,  max5

600   mAdc
7Vdc

15Q

250   mH
22   MHz/mAdc
25  MHz

440  MHz/ms
200   Hz

•     200   #s
1.25:1

ENVIRONMENTAL

Temperature Ranges
Operating

Heat Sinks
Ambient

Storage

+20  to  +65
0  to  +50

-54  to +85

Printed  in  U.S.A.

varian/solid    state    west    division/611     hansen    way/palo     alto/calif ornia    94303



VSX-9070

TiliimG    cHARACT[RisTics

CHARACTERISTIC    CURVES  1

Typjeal    Performance    ValLles

LINEARIT Y±O. 3 a/a MAX

7                            8                            9                           10                         11                           12

FREQUENCY   (GHz)

NOTES:

1.   General   characteristics   and   characteristic   ciirves   are
ba,sed  on  performance  tests.     These  figures  rna.y  change
without  notice   as   a  result  ol`  additional  data  or  product
refinement.    The  Varian  Solid  State  West  Division  sliould
be    consulted    before    using    this    Information   for   fin2Ll
equipment   design.

2.   Each   model   can  be  energ`ized  and will  sustain  oscillation
at    any    frequency    wit]`in    its    tuning    range    of   6.9   to
11.1  GHz   or   7.9  to   12.5  GHz,   depending.  ilpon  the  model
selected.   Diode  voltage  should  be  applied  before  applying
power  to  the  magnetic  tuning.  coil.

3.   Measured    with    the    oscillator    operating    into    a    load
producing a  VSWR  of  1.1:1  or  less .

OUTPUT    CHAFIACTERISTICS

9                              10                            1'                              12

FREQUENCY  (GHz)

4.   Diode-supply  voltage   regulation   should   be   0.01   percent
with  a  ripple  of  no  more  than   1  millivolt,.     The  maximum
diode   voltag.e   specified   on   the   Test  Performa,nce  Sheet
supplied  with  each   unit  should  never  be  exceeded.    The
current-regulated  magnetic  tuning-coil   supply  should  be
well  regulated  with  ripple  minimized   to   inhibit   I'`M   from
power-supply  fluctuations.    Tuning.-coil   current  andvolt-
age  are  for  oscillation  at the  upper frequency limit.

5.   Maximum   permissible   value   for   specified   power  output.

6.    For    optimum     pert`ormance,    each   oscillator.    should   be
either  bolted  securely  to  a  large  heat  sink  or  provided
with   an   auxiliary  air  flow  directed  throug`h  an  optional
finned   heat   sink   adequate   to   keep   the   heat-sink  tern-
perature within the  specified  operating range .

OUTLINE    DRAWING

.205

46.99   MAX
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a

a

DESCRIPTloN

VSX-9071  Series   YIG-tuned,    solid-state,   Gunn-
effect   oscillators   are   ideal  for  use  as  X-band
signal   soiirces   in   commercial    and   laboratory
applications     requiring    very    wide     electronic
tuning   range    and    frequency   modulation   capa-
bility.     Each  of  these  miniature,   current-tuned
devices   delivers   a   linearly-swept,    CW   output
without  discontinuities.     Two  basic models  pro-
duce   at  least  5  to   10   milliwatts,    respectively,
over  the  frequency  range  of  7  to  11  gigahertz.
From    8.0   to   12.4   gigahertz,    two   other   units
are    offered;   one    delivers    at    least    10milli-
watts   and   the   other  produces   20   milliwatts  or
more.     Versions   can   be   furnished   to   meet   a
wide   variety   of   different  specifications.     Each
oscillator   includes  a  tickler  coil  to  permit  the
signal to be  frequency modulated.     Three,   well-
regulated,   low-level  supplies  are  required -  a
constant voltage  input  supply  for  the  Gunn-effect
diode  and  separate  current  supplies  for the  mag-
netic   tuning   coil   and   tickler  coil.     Noise  per-
formance   is  far  superior  to  thermionic  devices

Frequency  Coverage2 ......
output power,   min3

From  7.0  to  11.0  GHz.  .  .
From  8.0  to  12.4  GHz    .  .

Output  Power  Variation   . . .
Output  Impedance    ........
Diodes

operating current,  max4
Threshold  Current,   max4
operating Voltage,  max4

Modulation Sensitivity,   max
Tuning  Linearity,   max  ....
Pulling Figure,

at  1.25:1  VSWR,   max  . . .
Load  VSWR,   max5   ........

Dimensions.....
Weight,   max     ...
Mounting Position
coolings........
Connectors.....

2931    1/T3

of  comparable  tuning range.   Its  sturdy,   compact
( 10  cubic  inches)  construction  permits  operation
under  advel-se  environmental  conditions.

GENERAL    CHARACTERISTICS]

ELECTRICAL

6.9  to  12.5   GHz                   Magnetic  Tuning  coil
current,   max4   .............
voltage,   max4    .............
Resistance,   max   ...........
Inductance,   at  1  kHz, max   . . .
Sensitivity,   nominal   ........
Hysteresis,   max ............
Sweep  Rate    ................
Sweep  Cycles
Sweep  Delay

Tickler  Coil

.  5/10   mw
10/20   mw

..        7   dB

..     50   a

. .  700   mAdc

. .  850   mAdc

..      18   Vdc

..     12   MHz/V
±  0.3   %

±  0.1   %

1.25:1

PHYSICAL

.......   See  Outline  Drawing

..................      1.75    lb

Any
.....  Convection/Conduction
.......   See  Outline  Drawing

Current,   max  ..............
Resistance,   max   ...........
FM  Sensitivity,  min

DC  to  1  kHz  ..............

1  kHz  to  100  kHz    .........

ENVIRONMENTAL

Temperature Ranges
Operating

Heat Sink
Ambient

Storage

600   mAdc
7Vdc

15Q
250   mH

22   MHz/mAdc
25   MHz

440   MHz/ms
200   Hz
200   HS

IAdc
0.5Q

150   kHz/rnA
-2  dB/decade

+20  to +65
0  to +50

-54  to +85

Printed  in  U.S.A.

varian/solid     state     west    division/611     hansen     way/palo     alto/california    94303



VSX-9071

CHARACTERISTIC    CURVES]

Typical    Perf orman€e    VallJes

TicKiER.coil    MoouiATioN    cHmACTERisTics

0.01               0.050.I                  0.51                      5       10                  50100
MODULATION   FBEOUENCY  (kHz)

NOTES:

1.   General   characteristics   and   characteristic   curves   are
based  on  performance  tests.     These  figures  mziy  change
without  notice   as   a  result  of  ndditional  data  or  product
refinement.    The  Varian  Solid  State  West   Division  should
be     consulted    before     using'    this    inl`ormation    tor    final
equipment   design.

2.   Ea,ch   model   can   be  energ'ized  curd will  sustain  oscillation
a,t    any    frequenc}'    within    its    tuning    rtlnge     o['   6.9  to
11.1  GHz   or   7.9   to   12.5  GIIz,   depending`  upon  the  model
selected.   Diode  voltage  should  be  applied  before  applying
power to  the  magnetic  tuning'  coil.

3.   Measured    with    the    oscillzitor    opera,ting`    into    a,    load
producing  a  VSWR  of  1.1:1  or  less.

Output    criARACTERlsTi€s

8                               9                             10                           11                             12

Ff`EQUENCY  (GHz)

4.    Diode-suppl\'   voltlg'e   res.uhtion   should   I)e    0.01   percent
with  a  ripple  ol  Ilo  more  thfin   1  millivolt.      The  in:`ximum
diode   volttrig`e   specilied    on    the   Test   Pert`ormance   Sheet
supplied  with   czich   uliit   should   never   t)e   exceeded.    The
current-regultltcd   magnetic   tuliiiig`-coil   suppl`\r  should   be
well  reg`ulated  with  i`ipple  miiiimizcd   to   inhil)it    FII   l`rom

powei.-suppl\'  fluctufitions.     Tun[ni;.-coil   cut.1-el`t  andvolt-
age  are  for  oscillation  at  the  upper  ['requency  limit.

5.    MCTiximum   permissible   value   loi`   specil`ied   power  output.

6.    For     optimum     perlormance,    each   oscill:itoi`    should    be
either   bolted   securel.y   to  ti  lai.ge   he{it   sink   or   provided
with    an   fiuxiliary   air   flow   directed   throug`h   an   optional
l`imicd   heat   sink    adequate    to   keep   the    heat-sink  tern-
perature  within  tlie  specil.led  opcrating.  rang`e .

OUTLINE    DRAWING
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solid  state  west  division TECHNICAL   DATA

VSX-9072
Series

Y I a . T 11 N E D

GUNN-EFFECT

OSCILLATORS

a

a

D[SCRIPTloN

VSX-9072  Series  YIG-tuned,   solid-state,   Gimn-
effect  oscillators  are  for  use  as  X-band  signal
sources  in  commercial  and  laboratory  applica-
tions     requiring    very   wide    electronic    tuning
range.    Each  of  these  miniature,   current-tuned
devices   delivers   a   linearly-swept,    CW   output
without    discontinuities.      Two   basic   units   are
offered    over    the    frequency    range    of   8.0   to
12,4  gigahertz;   one  delivers   at  least  10   milli-
watts   and  the  other  produces  20  milliwatts    or
more.     Versions   can   be   furnished   to   meet   a
wide   variety   of   different  specifications.     Each
oscillator   includes   a  tickler  coil  to  permit  the
signal  to  be  frequency modulated.    Three,  well-
regulated,   low-level  supplies  are  required -  a
constant voltage  input  supply  for  the  Gunn-effect
diode    and    separate    current    supplies   for   the
magnetic tuning coil  and tickler  coil.   Noise  per-
formance  is  far  superior  to  thermionic  devices
of   comparable   tuning   range.    Sturdy,   compact
( 10  cubic  inches )  construction permits  operation
under  adverse  environmental  conditions.

Freqiiency  Cover?g3e2
Output Power,  min

GENERAL    CHARACTERIST|CSL

7.9  to  12.5   GHz

8.0  to  12.4  GHz   ..............

Output Power Variation   ..........
Output  Impedance  ................
Diodes

aperatin8 current,  max4    ......
Threshold  Current,   max4    ......
Operating voltage,   max4     ......

Modulation Sensitivity,   max   ......
Tuning  Linearity,   max     .........
Pulling Figure,

at  1.25:1  VSWR,   max
Load VSWR,   marF  ....

Dimensions
Weight,  max

10/20  mw
7dB

50n

ELECTRICAL

Magnetic  Tuning Coil
current,  max4   . . .
Voltage,   max£    ...
Resistance,   max   .

700   mAdc
850   mAdc

18   Vdc
12   MHz/V

±  0.3   %

±  0 . 1    91o

1.25:1

PHYSICAL
.......   See  Outline  Drawing

Mounting Position
Coo|ing6........

1.75   lb

...............      Any

Convection/Conduction
R-F  and D-C  Connections . . .See  Outline Drawing

2932     1/73

Inductance,   at  1 kHz,  max . . .
Sensitivity,   nominal   ........
Hysteresis,   max   ...........
Sweep  Rate .................
Sweep  Cycles ...............
Sweep  Delay   ...............

Tickler  Coil
Current,   max  ..............
Resistance,   max   ...........
FM Sensitivity, min

DC  to  1  kHz  ..............

1  kHz  to  100  kHz .........,
ENVIRONMENTAL

Temperature Ranges
Operating

Heat Sink
Ambient

Storage

850  mAdc
7Vdc
8f4

100   mH
17  MHz/mAdc
25   MHz

440   MHz/ms
200   Hz
200   HS

IAdc
0.5n

150  kHz/rnA
-2  dB/decade

+20  to +65
0  to +50

-54  to +85

Printed  in  U.S.A.

varian/solid    state   west    division/611     hansen    way/palo     alto/california    94303



YSX-9072

CHARACTERISTIC    C|lRVESL

Typical    Performance    Values

TICKL[Fl-COIL     MODULATION     CHAFIACTEFllsTICS

_

I                0.050.I                  0.51                       5        10                   50100

MODULATION   FREQUENCY  (kHz)

NOTES:

1.   General   charftcteristics   and   characteristic   curves   are
based  on  performance  tests.    These   1`igures   may  change
without  notice   as   a  result  of  additional  data  or  product
refinement.    The  Va.rian  Solid State  West  Division should
be    consulted   before    using'    this     in['oi.mation    for    1`inal
equipment   desi`qu.

2.   Each    model   can   be   energ`ized    a,nd   will   sustain   oscil-
lation   a.t   any   frequenc.v   ra,ng'e   within   its   tunable   range
ot`   7.9   to   12.5  GIIz,    depending`   upon  the  modelselected.
Diode  voltage    should   be   applied   before   applying  power
to  the   magnetic  timing'  coil.

3.   Measured    with    the    oscilla,tor    operating.    into    a    load
producing`  a  VSWR  of  1.1:1  or  less .

/

fi,EE

BIAS   TEfiMINALS
VB  -DIODE
FM  -TICI<LER  COIL
SW-MAGNETIC  TUNING   COIL

LOSM   FEMALE  CONNECTOR

OUTPUT      CHARACTERISTICS

9                                          10                                        11                                         12

FREQUENCY   (GHz)

4.   Diode-supply   voltage   regula,tion   should  be   0.01  percent
with  a  ripple  of no  more  than   1   millivolt.    The  maximum
diode  voltage   spec[fied   on   the   Test   Perrormanc.e  Sheet
supplied  with   ea,ch   unit  should  never  be  exceeded.    The
current-reg`ulated   magnetic   tuning.-coil   suppl.y   should  be
well  reg.ulated with  ripple  minimized  to   inhibit   FM   from
power-supply  fluctuations.    Tuning-coil  current and volt-
age  are  for  oscillation at the  upper  frequency limit.

5.   Maximum  permissible  value   for   specified  power  output.

6.   For    optimum    performance,    each   oscillator   shouldbe
either  bolted  securely  to  a  large  heat  sink  or  provided
with   an   auxiliary  air  flow  directed  through  an  optional
finned   heat   sink   adequate   to   keep   the   hea,t-sink  ten-
perature within the  specified  operating rang.e .

OUTLINE    DRAWING

.205

46.99   MAX
I.695

11

43.05

5.21MO .125

3.18

U

I•- - - `®,I
'

2.060-`@,I
I     izT5ZI.185ir6T.32

@J - ,`e,11NTINCSCR
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varian
solid  state  west  division TECHNICAL   DATA

VSU-9075
Series

YIG-TUNED

G LI N N - E F F E C T

OSCILLATORS

a

a

DESCRIPTloN

VSU-9075  Series  YIG-tuned,   solid-state,   Gunn-
effect oscillators  are  for  use  as Ku-band signal
sources   in  commercial  and  laboratory  applica-
tions     requiring    very    wide    electronic    tuning
range.    Each  of  these  miniature,   current-tuned
devices   delivers   a   linearly-swept,    CW   output
without   discontinuities.     Some   models   provide
a  CW  output  of  10  milliwatts   or  more   over  the
frequency   range   of   10   to   15  gigahertz.    From
12.4   to    18.Ogigahertz,     two    basic    units    are
offered;   one  delivers  at least   10   milliwatts   and
the    other    produces    15    milliwatts    or    more.
Versions  can be  furnished to meet a wide  variety
of    different     specifications.      Each     oscillator
requires    only    two,     well-regulated,    low-level
supplies  -  a  constant-voltage   input   supply   for
its   Gunn-effect   diode,   and   a   variable   current
supply  for   its  magnetic  tuning coil.    Noise  per-
formance   is  far  superior  to  thermionic  devices
of   comparable   tuning   range.    Sturdy,   compact
( 10  cubic  inches)  construction permits  operation
under  adverse  environmental  conditions .

Frequency  Cover?g3e2 ......
output Power,  min

From  10  to  15  GHz    .....
From  12.4  to  18.0  GHz    .

Output Power Variation   . . .
Output  Impedance  .........
Diodes

operating current,  max4
Threshold  Current,  max4
operating Voltage,  max4

Modulation Sensitivity,   max
Pulling  Figure,

at  1.25:1  VSWR,   max  . . .

Dimensions.....
Weight,   max  ....
Mounting Position
Coo|ing6........

GENERAL    CHARACTERIST|CSL

ELECTRICAL

Magnetic  Tuning  Coil
current,   max4   . . .
Voltage,   max4    ...
Resistance,  max

850  mAdc
9Vdc

15Q
Inductance,   at  1  kHz,   max . . .   250  mH
Sensitivity,   nominal .........     23  MHz/mAdc
Hysteresis,  mar

9.9  to  18.1   GHz

.....        10   mw

....   10/15   mw

.....            8   dB
----.         50   a

700   mAdc
850   mAdc

16   Vdc
12   MHz/V

±   0  .  1    91o

PHYSICAL

.......   See  Outline  Drawing

..................      1.751b

.....................      Any

.....  Convection/Conduction
R-F  and D-C  Connections  . . See  Outline  Drawing

2933      1/T3

Sweep Rate
Sweep  Cycles
Sweep  Delay

30   MHz
560  MHz/ms
200   Hz
200  #s

Load  VSWR,   marE  ..........  1.25:1

ENVIRONMENTAL

Temperature Ranges
Operating

Heat Sinks
Ambient  .

+2o  to +65   0c
o  to +50   0c

Storage  ......................- 54  to  +85   °C

PI.inted  in  U. S. A .

varian/solid     state   west   division/611     hansen    way/palo     alto/california    94303



VSU-9075

TUNING     CHARACTERISTICS

CHARACTERISTIC    CURVES]

Typical    Performance    Values

L
IlNEApl ITY=± I 3 O/a  M AI X

10                                 12                                 '4                                 '6

FREQUENCY  (GHz)

NOTES:

1.   General   characteristics   and   characteristic   curves  are
based  on  performance  tests.     These  figures  may  change
without  notice   as  a  result  of  additional  data  or  product
refinement.    The  Va,ria,n  Solid  State   West  Division should
be    consulted    before     using`    this    Information   for    final
equipment   design.

2.   Each  model  can   be   energized   and  will  sustain  oscillation
at   any   frequency    within    its    tunable   range   of    9.9   to
15.1  GHz  or  12.3  to  18.1  GHz,    depending  upon  the  model
selected.   Diode  voltage  should  be  a,pplied  before  appl`ving-

power  to the  magnetic  tuning coil.

3.   Measured    with    the    oscillator    operating    into    a    load
producing  a  VSWR  of  1.1:1  or  less .

OUTPUT     CHARACTERISTICS

(

10                   11                    12                    13                   14                   15                   16                   17                  18

FREQUENCY   (GHz)

4.   Diode-supply  voltage   regulation   should   be    0.01   per  :ent
with  a  ripple  of  no  more  than   1  millivolt.     The  maximum
diode   voltage   specil`ied   on   the   Test   Performance   Sheet
supplied  with   each   unit   should   never   be   exceeded.    The
ourrent-regulated   magnetic  tuning-coil   supply  should  be
well  regulated with  i`ipple  minimized   to   inhibit   li`M   from
power-suppl`v  fluctuations.    Tuning.-coil   current  andvolt-
age  are  for  oscillation  at the  upper  frequency limit.

5.   P`Iaximum   permissible   value   for   specified   power  output.

6.    For    optimum    perlormancc,   each   oscillator    should   be
either  bolted  securely  to  a  large   heat   sink   or  provided
witli   an   auxiliary  air  flow  directed  through   an  optional
finned   heat   sink   adequate   to   keep   the   heat-sink  tern-
pcrature  within  the  specified  operating  range .

OUTLINE     DRAWING

u



varian
solid  state  west  division TECHNICAL   DATA

VSU-9076
Series

YIG-TUNED

GUNN-EFFECT

OSCILLATORS

a

®

DESCRIPTloN

VSU-9076  Series  YIG-tuned,   solid-state,   Gunn-
effect  oscillators   are  ideal  for  use  as  Ku-band
signal   sources   in   commercial    and   laboratory
applications     requiring    very    wide    electronic
tuning   range    and    frequency   modulation   capa-
bility.    Each  of  these  miniature,   ourrent-tuned
devices   delivers   a   linearly-swept,    CW   output
without   discontinuities.    Some   models   produce
a  CW  output   of  10  milliwatts  or  more  over  the
frequency   range   of   10   to   15   gigahertz.      For
operation from  12 .4 to  18.0  gigahertz,  two  basic
units  are  offered;   one  delivers  at least  10  milli-
watts   and   the   other  produces   15  milliwatts  or
more.     Versions   can   be   furnished   to   meet   a
wide   variety   of   different  specifications.     Each
oscillator  includes  a  tickler  coil   to  permit  the
signal  to be  frequency modulated.    Three,   well-
regulated,   low-level  supplies  are  required -  a
constant voltage  input  supply for  the  Gunn-effect
diode  a.nd  separate  current  supplies  for the mag-
netic   tuning   coil   and  tickler  coil.    Noise  per-
formance   is  far  superior  to  thermionic  devices

Frequency  Coverage2  ......
output power,   mine

From  10.0  to  15.0  GHz   . ,
From  12.4  to  18.0  GHz  . ,

Output power variation    ..,
Output  Impedance    ........,
Diodes

operating current,  max4
Threshold  Current,  max4
operating voltage,  max4

Modulation Sensitivity,   max
Tuning  Linearity,   max    . . .
Pulling  Figure

at  1.25:1  VSWR,   max    . .
Load  VSWR,   max6    .......

Dimensions.....
Weight,   max  ....
Mounting I>osition
Coo|ing6........
Connectors.....

2934   1/73

of comparable tuning range.   Its  sturdy,  compact
( 10  cubic  inches )  construction permits  operation
under  adverse environmental conditions .

GENERAL   CHARACTERISTICS
ELF

9.9  to  18.1   GHz

......       10   mw

....   10/15   mw

......          8   dB

......       50   n

......    700   mAdc

......    850   mAdc

......       16   Vdc

......      12   MHz/V

....     ±0.3   %

....     ±  0 . 1   9'o

...1.25:1

PHYSICAL

.......   See  Outline  Drawing

..................      1.751b

.....................      Any

.....  Convection/Conduction

.......   See  Outline  Drawing

CTRICAL

Magnetic  Tuning Coil
cur.rent,   max4   ..,..........
Voltage,   max4    .............
Resistance,   max     ..........
Inductance,   at  1  kHz,  max . . .
Sensitivity,   nominal   ........
Hysteresis,   max     ..........
Sweep  Rate    ................
Sweep  Cycles    ..............
Sweep  Delay   ...............

Tickler  Coil
Current,   max  ..............

850   mAdc
9Vdc

15n
250   mH
23   MHz/mAdc
30   MHz

560  MHz/ms
200   Hz
200  "s

1Adc
Resistance,   max   ...........   0.5  a
FM  Sensitivity,  min

Dc  to  1  kHz     ............
1  kHz  to  100  kHz    ........

ENVIRONMENTAL

Temperature Ranges
Operating

Heat Sink
Ambient

Storage

150  kHz/rnA
-2  dB/decade

+20  to +65   °c
0  to +50   0c

-54  to +85  °c

I'rinted  in  U.S.A.

varian/solid    state   west     division/611     hansen    way/pale     alto/california    94303



VSU-9076

CHARACTERISTIC    CURVES]

Typical    Performance   Vallles

TICKLER-COIL    MODULATION     CHAFIACTERISTICS

Iiiii=

0.01              0.050.I                 0.51                     5       10                 50100
MODULATION   FfiEQUENCY  (kHz)

NOTES:

1.   General   characteristics   and   characteristic   curves  are
based  on  perfol`mance  tests.   These  figures  may change
without  notice  as  a  result  of  additional  data  or  product
refinement.    The  Varian Solid State West  Division  should
be   consulted   before   using    this    information    for    final
equipment   design.

2.   Each  model  can  be  energized  and will  sustain oscillation
at   any   frequency    within    its   tunable   range   of    9.9   to
15.1  GHz  or  12.3 to  18.1  GHz,    depending  upon the  model
selected.   Diode voltage  should be  applied before  applying
power to the  magnetic  tuning coil.

3.   Measured    with    the    oscillator    operating    into    a    load
producing a VSWR  of  1.1:1  or  less .

BIAS   TERMINALS
VB  -DIODE
FM  -TICKLER  COIL
SW-MAGNETIC  TUNING   COIL

OSM   FEMALE  CONNECTOR

OUTPUT    CHARACTERISTICS

0                   11                   12                   13                   14                   15                   16                   17                 18

FBEQUENCY  (CHz)

4.   Diode-supply   voltage   regulation  should  be  0.01  percent
with  a ripple  of no more  than   1  millivolt.    The  maximum
diode  voltage   specified   on   the   Test  Performance  Sheet
supplied  with  each   unit  should  never  be  exceeded.    The
current-regulated  magnetic  tuning-coil   supply  should  be
well  regulated with  ripple  minimized  to   inhibit   FM  from
power-supply  fluctuations.    Tuning-coil  current  and volt-
age  are  for oscillation  at the  upper  fl`equency limit.

5.   Maximum  permissible  value   for  specified  power  outpiit.

6.   For   optimum   performance,    each   oscillator   should   be
either  bolted  securely  to  a  large   heat  sink  or  provided
with   an   auxiliary  air  flow  directed  through  an  optional
finned   heat   sink   adequate   to   keep   the   heat-sink  ten-
perature within the  specified  operating range .

OUTLINE    DRAWING
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TECHNICAL   DATA

VSU-9077
Series

YIG-TUNED

GUNN-EFFECT

OSCILLATORS

a

a

DESCRIPTION

VSU-9077   Series  YIG-tuned,   solid-state,   Gunn-
effect oscillators  are  for  use  as Ku-band signal
sources   in  commercial  and  laboratory  applica-
tions     requiring    very   wide    electronic    tuning
range.    Each  of  these  miniature,   current-tuned
devices   delivers   a   linearly-swept,    CW   output
without    discontinuities.      T\vo   basic   units   are
offered   over   the   frequency   range    of    12.4   to
18.0   gigahertz;    one  delivers   at  least  10  milli-
watts   and   the   other  produces  15  milliwatts  or
more.     Versions   can   be   furnished   to   meet   a
wide   variety   of   different  specifications.    Each
oscillator  includes  a  tickler  coil   to  permit  the
signal to  be frequency modulated.    Three,   well-
regulated,   low-level  supplies  are  required -  a
constant voltage  input supply for  the  Gunn-effect
diode  and separate  current supplies for the mag-
netic   tuning   coil   and  tickler  coil.    Noise  per-
formance  is  far  superior  to  thermionic devices
of   comparable   tuning   range.    Sturdy,   compact
( 10  cubic  inches )  construction permits  operation
under  adverse  environmental  conditions.

GENERAL    CHARACTERISTICS   I

Frequency  Coverage2  .....   12 . 3  to  18.1   GHz
Output I'ower,  min

12.4  to  18.0  GHz    ............    10/15   mw
Output  Power  Variation  .........             8  dB
Output  Impedance   ..............           50   a
Diodes

ELECTRICAL

Magnetic  Tuning Coil
current,  max4  . . .
Voltage,  mar4   ...
Resistance,   max  .

Operating current,  max4   .....        700  mAdc
Threshold  current,   max4 -.....        850  mAdc
Operating voltage,  max4    .....          16  Vdc

Modulation sensitivity,  max  .....          12  MHz/V
Tuning  Linearity,   max ..........    ±  0.3  %
Pulling Figure

at  1.25:1  VSWR,   max    ........    ±  0.1   %
Load  vswR,   max6    ............    1.25:1

PHYSICAL
Dimensions     .............   See  Outline  Drawing
Weight,   max  ........................     1.75   lb
Mounting Position   ......................     Any
Coo|ing6..............Convection/Conduction
R-F  and D-C  Connections . .   See  Outline Drawing

2935    1/73

1100   mAdc
8Vdc
88

Inductance,   atlkHz,  max..      100  mH
Sensitivity,   nominal
Hysteresis,  max   ..
Sweep  Rate
Sweep  Cycles
Sweep Delay

Tickler  Coil
Current,   max  .............

Resistance,   max   ............
FM  Sensitivity,  min

DC  to  1  kHz  ...............

1  kHz  to  100  kHz    ..........

ENVIRONMENTAL
Temperature Ranges

Operating
Heat Sink
Ambient

18  MHz/mAdc
30   MHz

560  MHz/ms
200   Hz
200   HS

IAdc
0 . 5  f4

150  kHz/rnA
-2  dB/decade

+20  to +65   °c
o  to +50   0c

Storage  ......................- 54  to +85   °C

Printed  in  U.S.A.

varjan/solid    state   west    division/611     hans€n    way/pale     alto/california    94303



YSU-9077

CHARACTERISTIC    CURVES  1

Typical    Performance   Values

TICKLER-COIL     MODULATloN     CHAFIACTERISTICS

0.01              0.050.I                 0.51                      5       10                 50100
MODULATION   FREQUENCY  (kHz)

NOTES:

1.   General   characteristics   and   characteristic   curves   are
based  on  performance  tests.    These  figures   may  change
without  notice   as   a  result  of  additional  data  or  product
refinement.    The  Varian Solid State  West  Division  should
be   consulted   before   using    this    information    for    final
equipment   design.

2.   Each   model   can   be   energized   and   will   sustain  oscil-
lation   at   a.ny   frequencv  rang`e   within   its  tunable   range
of  12.3 to  18.1  GHz,    depending  upon  the  modelselected.
Diode  voltage   should   be   applied   before   applying  power
to  the   magnetic  tuning  coil.

3.   Measured    with    the    oscillator    operating    into    a    load
producing`  a  VSWR  of  1.1: 1  or  less .

OUTPUT    CHARACTERISTICS

2                     13                     I.                     15                    16                     17                      18

FFtEOUENCY  (6Hz)

4.   Diode-supply   voltage   regulation  should  be   0.01 percent
with  a, ripple  of no more  than   1  millivolt.    The  maximum
diode  voltage   specified   on   the   Test  Performance  Sheet
supplied  with  each  unit  should  never  be  exceeded.    The
current-regulated  magnetic  tuning-coil  supply  should be
well  regulated with  ripple  minimized  to  inhibit  FM  from
power-supply  fluctuations.    Tuning-coil  current and volt-
age  are  for  oscillation at the  upper  frequency  limit.

5.   Maximum  permissible  value   for   specified  power  output.

6.   For    optimum    performance,    each   oscillator   shouldbe
either  bolted  securely  to  a  large  heat  sink  or  provided
with   an   auxiliary  air  flow  directed  through  an  optional
finned   heat   sink   a,dequate   to   keep   the   heat-sink  tern-
perature within the  specified operating range.

OUTLINE    DRAWING
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varian
solid  state  west  division

FEATURES

•   Broad frequency coverage -  7 to 40  GHz

•   Output powers  to  100  mw

•   Tuning ranges up  to  10  GHz

•   Low  second harmonic

•   Extremely low  magnetic  susceptibility

•   No heaters

•   Modulation coils  on all units

•   Convenient mechanical configuration

•   Coil drivers  available for all units

•   "Faster"  modulation coils

a

n

TECHNICAL   DATA

ElmH
Series

COMMERCIAL

YIG-TllN[D    GUNII-EFFECT

OSCILLATORS

10-100    mw            7.40    GHz

OPTloNS

•   Improved linearity

•   Improved hysteresis

DESCRIPTloN

The  Va.rian  9080  series  is  an  extensive  line  of
YIG-tuned  Gunn-effect  oscillators  whose unique
combinations  of features make  them particularly
well  suited  to  use  in commercial or  laboratory
test  facilities.    Units  are available from  7  to 40
gigahertz   with   standard   units  providing  tuning
ranges  up  to  10  gigahertz.     Unique  rf  circuits
allow  a  wide  choice  of  outputs  ranging from  10
to  100  milliwatts  while  spurious   and  harmonic
signals   are   kept   low.     Power   consumption   is
minimized  since  no  YIG  heaters  are  used.    An

3310    11/75

integral  mu-metal  magnetic  shield  makes  each
oscillator virtually unaffected  by  ext,ernal  mag-
netic   fields,    thus  eliminating  FM  noise   which
could  be  induced  by  magnetic fields  from adja-
cent  equipment  components.     User  convenience
is    further    enhanced    because    all   units    are
provided   with   separate   dc-isolated  modulation
coils.     Mechanical     mounting    is     made    easy
since    all    electl`ical    connectors     are    on    one
side.    Each   unit   is   conduction   cooled   through
its   mounting   surface.

Printed in  U.S.A.

varian/solid    statewest     division/611     hansen    way/palo    alto/california    94303



9080   Series
GENERAL   CHARACTERISTICS]

OUTPUT

Frequency  Coverage    ..........  7  to 40   GHz
Power  Outputs   ..............  10  to  100   mw
Power  Variation,

Maximum
Typical

2nd  Harmonic,
below  carrier,  minimum  .......

Non-harmonic  spurious,
below carrier,  minimum  .......

Pushing Figure,  maximum  .......
Magnetic  Susceptibility,  typica|3  . .

6dB
4dB

30dB

60dB
12   MHz/V

100  kHz/a

PHYsl€AI

Dimensions  ..............   See Outline  Drawing
Weight,   maximum  .............     1. 75  lb/795  g
Mounting  Position   ......................    Any
Cooling.........................Conduction
R-F and D-C Connections. . .   See  Outline  Drawing

TUN111G

Tuning  ...................  Magnetic  Main  Coil
and  Modulation  Coil

Main  Coil
Tuning  sensitivity,  nominal4..       22   MHz/rnA
Tuning Range,  maximum  .....       10   GHz
Sweep Rate,  nominal    ........     100
Linearity,   typical5 .........     ±0.15
Coil  Inductance,   typical  ......     100
Coil  Resistance,   typical   .....        10
Hysteresis,   typical§  .........        15   MHz

Modulation  Coil  ("Tickler  Coil")
Modulation  Sensitivity

Typical   ..................     150   kHz/rnA
Minimum  .................     200   kHz/rnA

Modulation  Deviation   ........   ±100   MHz/min
Modulation  Rates......    See  Modulation  Curve

ENvmoNMENTAL

Temperature Range,  operating
Heat  sink    ..................          2o  to  7o  °c

Storage .......................- 54  to +85   °C

OPERATING    CHARACTERISTICS  1

Frequency
Minimum

Maximum
Gunn  Bias  Voltage Gunn  Bias  Current filling Maximum

Maximum Maximum
TypeNumber

Tuning Power Thresholds Ooerating. at  1. 5:1 Tuning
Range Cfutput Variation Typ. Max, Typ. Max. Typ. Max, VSWR Current Linearity Hysteresis w/o Driver
(GHz) 7 (mw) a (dB) (V) (V) (rnA) (rnA) (rnA) (rnA) (MHz) (rnA) (±O/c) (MHz)

7. 0-11. 0 10 6 14 18 650 850 400 700 15 550 0.3 25 VSH-9080A1
20 6 14 18 650 850 400 700 15 550 0.3 25 VSH-9080C1

8. 0-12. 4

10 6 13 17 600 900 475 750 15 600 0.3 25 VSX-9080A1
20 6 13 17 600 900 475 750 15 600 0.3 25 VSX-9080C1
30 6 13 17 600 900 475 750 15 600 0.3 25 VSX-9080D1
50 6 13. 0±1.  5 17 1200 1800 950 1500 15 600 0.3 25 VSX-9080E1
60 6 13. 0±1. 5 17 1200 1800 950 1500 15 600 0.3 25 VSX   9080E2

8. 0-18. 0 10 6 13±2 17 1200 1800 1000 1500 15 875 0.3 25 VSZ -9080A1
20 6 13±2 17 1200 1800 1000 1500 15 875 0.3 25 VSZ-9080C1

8. 5-9. 6

10 6 14 17 600 900 475 750 15 500 0.3 25 VSX-9080A2
20 6 14 17 600 900 475 750 15 500 0.3 25 VSX-9080C2
30 6 14 17 600 900 475 750 15 500 0.3 25 VSX -9080D2
50 6 14 17 1200 1800 950 1500 15 500 0.3 25 VSX-9080E3
75 6 14±1 17 1200 1800 950 1500 15 500 0.3 25 VSX-9080F1

100 6 14±1 17 1200 1800 950 1500 15 500 0.3 25 VSX-9080G1

9. 0-18. 0
10 6 12±2 17 1200 1800 1000 1500 15 875 0.3 25 VSZ -9080A2
20 6 12±2 17 1200 1800 1000 1500 15 875 0.3 25 VSZ -9080C2
30 6 12±2 17 1200 1800 1000 1500 15 875 0.3 25 VSZ -9080D2

10. 0-15. 0
10 6 12 16 650 900 500 750 15 725 0.3 25 VSM-9080A1
20 6 12 16 650 900 500 750 15 725 0.3 25 VSM-9080C1
50 6 12. 0±1. 5 16 1300 1800 1000 1500 15 725 0.3 25 VSM-9080E1

10. 0-20. 0 10 6 12. 0±1. 5 16 1200 1800 1000 1500 15 975 0.3 25 VSZ-9080A3

12. 4-18. 0

10 6 11 15 650 900 500 750 15 875 0.3 25 VSU-9080A1
20 6 11 15 650 900 500 750 15 875 0.3 25 VSU-9080C1
30 6 11. 0±1. 5 15 1200 1500 goo 1200 15 875 0.3 25 VSU-9080D1
50 6 11. 0±1. 5 15 1300 1800 1000 1500 15 875 0.3 25 VSU-9080E1

15. 0-22. 0

10 6 10 15 650 900 500 750 15 1075 0.3 25 VSN-9080A1
20 6 10 15 650 900 500 750 15 1075 0.3 25 VSN-9080C1
30 6 10. 0±1. 5 15 1200 1500 900 |Z00 15 1075 0.3 25 VSN-9080D1
50 6 10. 0±1. 5 15 1300 1800 1000 1500 15 1075 0.3 25 VSN-9080E1

18. 0-26. 5 10 6 8-10 12 1200 1300 900 1100 20 1100 0.2 20 VSK-9o8oA2co

6. 5-40. 0 5 6 5-9 10 1200 1300 900 1100 20 1300 0.2 130 VSA-908oA210



9080   Series

®

a

CHARACTERISTIC    CURVES
Typical    performance    values

TICHIER-COIL    MODULATION    CIIAllACTERIST|CS
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Tim[sHOLli    cuRR[NT    cHARACTmlsTics

BIAS  VOLTAGE,  Vb  (Vdc)

NOTES;

1.   Characteristics   and  operating  values   are  based  on per-
formance  tests.     These  values  may  change without notice
as  a result of additional  data or  product refinement.    The
Varian   Solid   State   West   Division   should   be   consulted
before  using  this  information  for  final  equipment  design.

2.    Please     consult    factory    for      special      output     power
requirements.

3.    Applies  below  10  gauss  level.

4.   Other  tuning sensitivities  ar,e'available  on  request.

5.   For   more   stringent  application,   improved  linearity  and
hysteresis  are  availa.ble  on request.

6.   An  optional   FM  coil  with  a  minimum  3-dB  bandwidth  of
200  kHz  is  available  on  request.

7.   Other   tuning  ranges,  as  well  as  higher   and  lower  fre-
quencies  are  available  on request.

8.   Units  with  power  below  50  mw  and standard waveguide
bandwidths  do  not require  bias  programming.     The  bias
program  is  linear  with  frequency  andi the limits appea.r
on  the  name  plate  of the  oscillator.

9.   Threshold   current   is   required   for   proper   oscillator
turn-on.     However,  the  current  is  required  only  for  a
moment  and occurs  at  a voltage  of about  1/3  the  normal
operating  value.

10.   These   are   preliminary   characteristics.     The   general
characteristics  do not necessal`ily  apply.   Please  consult
the Varian  Solid  State  West  Division for  complete data.



9080   Series
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PRELIMINARY

TECHNICAL   DATA

DESCRIPTloN

Va.rian     9681     sources     are     multi-frequency,
crystal-referenced,      microwave    stable    local
oscillators  with  instantaneous  frequency cover-
age  of  up  to  20%.    Each  can  provide  a  number
of   output   frequencies    which   can    be   selected
at   random.     Switching   speeds   for   these   fast-
switching units are  typically  less  than  1 micro-
second.    Programing  of  the  source  frequencies

®

®

ELECTRICAL

Frequency of Coverage: .........
Number of Channels, 2

In any 20%  Bandwidth  .........
Output Power,  min

IJ  Band  .................,. ® ® ®
S  Band  ..................,,.,
C  Band  ..............,,,,,,,,
X  Band  ......., ® , ® ,,,,,. ® .,,,

Ku  Band,   (under development). .
Frequency  Stabi|ity3 ............
spurious  output4 ................
Switching Speed

Off -On,   max .................
On-Off,   max .................

AM Noise, 1-kHz Bandwidth . .  -115

EHH
Series

FAST    SWITCHING

MULTICHANNEL

STAL0    SOURCES

L-Ku    Band

can be accomplished  by  a binary,  TTL-compat-
ible code.    An  auxiliary  input allows  the  source
to  be  driven  from  an  external  synthesizer.    An
optional  VCO mode  provides  full  band coverage
at   very   high   furling   I.ates.    9681   sources   are
engineered  to  meet  all  pertinent  environmental
and  military  requirements.

GENERAL    CHARACTERISTICS  1

L  to Ku Band

7

1W
250  mw
100  mw
50mw
10mw

<±0.005   %
>70   dBc

lps
10HS

to  -125  dBc

FM    N0ls[    CHMACTERISTICS

PHYSICAL

Dimensions  ..............  See Outline Drawing
Weight,   approximate ............     4.51b/2  kg
Cormectors

RF Output  ......................  Type  SMA
DC Input/Control  ............   15-pin Cannon

Power  Supply Requirements
Voltages .......................    24-28   Vdc
Curl.ent,   max  ..................      0.75  Adc

ENVIRONMENTAL

Temperature
Operating   ..................- 30  to +75  °C
Storage   ....................- 5o to +8o  °c

Relative Humidity,  at 40°C   ...........    95  %
Shock,  non-operating  .................    25  G

CHARACTERISTIC    CURV[S]
Typical    performance    values

ICRYST IAL ICONTRO ILL 1 /ED  MODE

•.2`
/

`s+,96

•-I

vsl~9

10-I                    I                      10                   |02                  |03                   |0.
DISTANCE  FfioM  CARRIER  (kHz)

3576    3/77

PERFORMANCE    CHARACTERISTICS

f\f OUTP

Iulpo
W£4

•E
¢r\

\ohe`

\c,O
\i[

8.7                 8.9                 9.I                  9.3                 9.5
0uTPuT  FREQUENCY  (GHz)

Printed  in  U.S.A.

vatian/beverly   division/salem    road/beverly/massachusetts    01915



EIHL

NOTES=

1.   Characteristic   va.Iues  and  curves  are  based  on  perfor-
mance  tests.    These  figures  may  change  without  notice
as   a  result  of   aLdditional   data  or   product   refinement.
Consult  the   Varian   Beverly   Division   before  using  this
information  for  final  equipment  design.

2.   When  ordering,    specify  the  frequencies  and  number  Of

.580

25%5%°VAx riJ`i2?i
i3F5

r. I 25 ± .010
3.'8±0.253.2sO

i

6.000±

82.55INPUT

L|±
CANNON  CONNECTOF`

channels  desired.    As  an  option,   up  to  12  channels  can
be  furnished  in  any  20%  bandwidth.

3.   Including temperature variations.
4.   As   an   option,   these    sources   can   be   furnished   with

greater  spurious  output  suppression.
5.   Other  voltages  are  available  on  request.

OUTLINE    DRAWING

DA-15S/WITH  SCREW LOCKS



PRELIMINARY

TECIINICAL   DATA

DESCRIPTloN

Varian     9690     Series     sources     are     single-
frequency,         c rys tat-refer enc ed        microwave
devices.     These  sources  are intended primarily
for  use  as  highly  stable   L. 0.    signal   sources
or  transmitter  drivers.

EIET
Series

CRYSTAL-CONTROLLED

MM-WAVE    SOURCES

15-40    GHz

GENERAL    CHARACTERISTICS  1

A

a

ELECTRICAL

Frequency Coverage,
typical3..................

Output Power,  minimum  .....
Frequency  Stability ..........
Spurious  Output  ............ o
AM  Noise,

in any 1 kHz bandwidth .....
FM  Noise,

at 10 kHz in 1  Hz  bandwidth
DC  Input Supply

voltages..................

15  to  40   GHz
10mw

±0.005   %
>60   dBc

<-115   dBc

<0.2   Hz rms

24  to  28   Vdc
Current,  max  ...............        750  mAdc

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional   data   or    product   refinement.      Consult    the
Varian   Beverly   Division   before   using  this  information
for  final  equipment  design.

35:77     3/77

PHYSICAL

Dimensions  ..............  See Outline Drawing
Weight,  approximate   ..........     3  lb/1.36  kg
Cormectors

RF Output,  depending on operating
frequency ..........  Mates with UG-541/U,

UG-595/U,  or UG-599/U  Flange
DC  Input   .........................  DA-15P

ENVIRONMENTAL

Temperature Range
Operating   ..................- 30  to
Storage   ....................- 50  to

Relative Humidity,   at 4o°c  ............
Shock,  non-operating  .................

2.   When   ordering,    specify    the    frequency    desired.     The
source  will  be  equipped  with  the  appropriate  r-I  output
flange  to  match  the  frequency  desired®

3.   Unitscanbe furnished  to operate  withother  inputvoltages.

Printed  in  U.S.A.

varian/beverly    division/salem    road/beverly/massachusetts    01915
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I.940 ± .020

OUTLINE    DRAWING
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PRELIMINARY

TECHNICAL   DA"

DESCRIPTION

Varian     9691     sources     a.re     multi-frequency
crystal-referenced,      microwave    stable    local
oscillators  with  instantaneous  frequency cover-
age   of   up  to   20  percent.    Each  can  provide  a,
number    of   output   frequencies    which   can   be
selected  at  random.    Switching speeds are  typi-
cally  less  than   1  millisecond.     Programing  of

a

illE[
Series

SWITCHING

MULTICHANNEL

STALO    SOURCES

L.Ku    Band

the  source  frequencies  can  be  accomplished  by
a  binary,  TTL-compatible  code.     An   auxiliary
input   allows   the   source   to  be  driven  from  an
external   synthesizer.     An   optional   VCO   mode
provides full  band coverage  at high tuning rates.
9691  sources  are  engineered  to  meet  all perti-
nent  environmental   and  military  requirements.

GENERAL    CHARACTERISTICS]
ELECTRICAL

Frequency  Coverage2  ........    L  to  Ku  Band
Number  of Channels,  max2i3

Up  to  20%  Bandwidth    ..........      14
Output Power,  typ

L  13and,   VSL-9691    ............        1   W
S  Ba,nd,   VSS-9691    ............   250   mw
C  Band,   VSC-9691   ............   100   mw
XBand,   VSX-9691   .......... „      50   mw
VSU-9691,underdevelopment  .®®      10   mw

Frequency  Stability4...... a . . .   <±0. 005   %
Spurious  Outputs. . . ® .... a ........   > 70   dBc
Switching  Speed

Maximum   ....................        1  ms
Typical   ................ a...„    250  4ts

AM  Noise,
1 kHz  bandwidth ........     115  to  125  dBc

CHARACTERISTIC    CURVES
Typical    performance    values

FM   N0ls[     CHARACTEfllsTICS

CBYST
I AL ICONTBOI LL 11EDMODE

J
9`
/ /

`5+,96
i

I

9\
vsl-9

I                       |0                    |02                   |03                   |04
DISTANCE  FBOM  CABBIEB  (kHz)
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PHYsl€AL

Dimensions  ....... a ......   See Outline Drawing
Weight,   approximate   ............   4.51b/2  kg
Connectors

RF Output  ................... a . .  Type  SMA
DC  Input/Control  ............   15-pin Cannon

Power  Supply Requirements
Vo|tage6 .................... a..    20-28   Vdc
Current,   max  ..................         0.5  Adc

ENvmoNMENTAL

Temperature
Operating   ...... a ..... a .....- 30  to  +75  ° C
Storage   ............ ® .......- 5o  to  +8o  °c

Relative  Humidity,   at 40°C  ............    95  %
Shock,  non-operating  .................    25  G

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional  data or  product refinement.   Consult  the  Varian
Beverly  Division  before  using  this   informa.tion  for  final
equipment design.

2.   When  ordering,    specify   the   frequencies   and  number  of
channels  desired.     More  channels   than  indicated   (up   to
28)   can  be  furnished   on   special   request.

3.    A  VCO  channel  can  be  furnished  as  an option.

4.   Including temperature  variations.

5.   As  an  option,   these  sources  can be furnished  with spuri-
ous  output  suppressed   at  least  80 dB  below  the  carrier.

6.   Other  voltages  are  availzible  on  request.

I'rinted  in  U.S.A.
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PRELIMINARY

TECHNICAL   DATA

DESCRIPTloN

Varian 9692 sources are dual-frequency,  crystal-
referenced microwave  signal sources.   They are
for  use  primarily  as  highly  stable  L.O.  signal
sources  or  transmitter  drivers.   Each consists
Of  an  X-band  driver,   a  frequency  doubler,  and
a frequency tripler  to provide two output signals,
one in K band,  the other in Ka band.  The doubler
and  tripler units may be mounted separately and
comected to the common X-band driver by semi-
ridged coaxial cables  of  up  to  3  feet  in  length.

®

®

EIHH
Series

CRYSTAL-CONTROLLED

MM-WAVE    SOURCES

16-36    GHz

X-± DriverI-a
K-Band Doubler              Ka-Band Tripler

L-__7-_-.,----~-,-,,,,-,,-
Interconnecting Coaxial Cables

GENERAL   I;HARACTERISTICS  1

ELECTRICAL

Frequency  Coverage  2  .........   16-36   GHz
Doubler  Output Frequency ....   16-24  GHz
Tripler Output Frequency  ....   24-36  GHz

Output Power,
eachoutput,  minimum...o...          10  mw

Frequency  Stability  ...........   ±0.005  %
Spurious  output  ...............        >60  dBc
AM Noise,   in any

1 kHz  bandwidth ..... a .......     >110   dBc
FM Noise,   at 10  kHz

in  1 Hz bandwidth   . . .a .......    < 0.2   Hz rms

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional   data   or    product   refinement.      The    Varian
Beverly  Division  should   be  consulted   before  using  this
information  for  final  equipment  design.

3578     3/77

PHYSICAL

Dimensions .............   See Outline Drawings
Weight,  approximate

Driver unit .................      3  1b/1. 36  kg
Multipliers,  each   ...........    1  lb/0.454 kg

Connectors  .............  See  Outline Drawings
ENVIRONMENTAL

Temperature Range
Operating   ....................- 30 +75  °C
Storage   ......................- 50 +75  °C

Relative Humidity,   at 40°C  ............    95  %
Shock,  non-operating  .................    50  G

2.   When   ordering,   specify   the   driver   frequency   desired.
The   source   will   be   equipped   with   the  appropriate  r-f
output flanges  to match the frequencies  selected.

I'rinted in  U.S.A.
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EXTERNAL INPUT
(OSM  204CC)

OUTLINE    DRAWINGS
Typical    dimensions

X-BAND     DRIVER

#DiA.Tmu(Typ)

7. I 00 ± .020
loo.37 ± 0.51

K-BAND    D0lIBL[R

F|
I.625
5TZ5

UG-419/U   OFi
UG-595/U  FLANGE

.250                          .500ail ffil
((50.08

p4.250
107.96

I 5.7146

I.940±.020
49.28±0.51

6FtouND

+ 28 Vdc

RF  OUTPUT    1
(OSM  209)

RF  OUTPUT   2
(OSM  209}

DIMENsioNs: ~ife_mm

Ka-BAND    TRIPLER





TECHNICAL   DATA

DES€RIPTloN

The  Varian  BL-805  is  a  one  shot  thermal  fuse
switch  that  provides  a  unique  demonstrated  relia-
bility factor of 0.999630.  This miniature device has
two pairs  of  contacts,  one normally  open,  and  one
normally  closed,   and  operates   on  an  electrically
actuated  fuse  wire  burnout  principle.  The  BL-805
is capable of withstanding extreme shock and tern-
perature  environments.

A

a

FEATURES
•  Reliability*
•  Lightweight
•  Miniaturized
•  Ruggedized
•  Five-year shelf  life

*   Reliability  of  0.999630  based  on  production  of  more  than
loo,000  units.

TYPICAL    CHARACTERISTICS

ELEerRicAL

Contact  Ratings  ................  30  Vdc, 5A Resistive
Load/5 min.

Contact Resistance ..._ ....  0.016  ohms
Bridge Wire Resistance ..  2.00  ohms
High   Pot   --------------------------    500   V

Non-Firingt   ......................   400   rnA/5 min.
All-Fire,  minimumt  ...... __..   2.0  A
Firing Time, maximum ...... 33  ms
Firing Energy  ..........  1.6  x  106  ergs

MECHANICAL

Dimensions...............
Weight, approximate
Mounting Position ..
Connectors    .__ ..... __ ....

See Outline Drawings
6 grams
Any
See Pin Connections

t  Units  are  also  available  in  1  ampere-I  watt,  no-fire;  5  am-
oeres,  all-fire.

Pub.  81185  2/64

Iuusti.ation actual siee

ENVIRONMENTAL

Vibration
10-128 cps  ...

128-2000  eps
Storage

BL-805

THEnMAL    FusE    swlTCH

0.036  inch (Double
anplitude)

Linear Acceleration,  60  sec  ....  700  G
Operating Temperature -80 to 260  °F

Mechanical  Shock
Pre-Fire  ..............   2000  G, 2 ms pulse duration
Post-Fire  ............   1000  G, 2 ms pulse duration

Storage
300°F  for  14  Months                           NO Failures
5oo°F to 800°F for  10 Months  ....  No Failures
-65°F to 260°F for 5 Years ..........   No  Failures

Printed  in  U.S.A.

varian    beverly/salem    road/beverly/massachusetts    01915



BL-805

Firing  Time

Actuation
VO'ts  (dc)

28
10

4

Contact  Overloads

Normally  Closed  Contacts
Am|leres

15
50

0vertemperatures

Actuation

Overmechanical

Shock
Vibration
Linear Accelei.ation

OUTLINE    DRAWING

Transfer  Time
Milliseconds

Normally  Open  Contacts

Total  Time
Milliseconds

Time
Seconds

Continuous
0.5

-3|4°F  to  +880°F

5000  G
100G

1000  G

NOTE  I:    POSN. TOL.  .014

B'AAiLMMM,Cz)„.6PLACEs
SQ. TOL. .014 DIA.

bMA¥8Le,?i.ACEs

NOTE  2:   POSN. TOL.  .014
DIA. (MMC) DATUM  "Z"
SQ. TOL.  .014 DIA.
(MMC) DATUM  "Y".

FUSE  WIRE

:.
LOCATING

PIN

-PIN  CONNECTIONS-
(BOTTOM   VIEW)





varian
palo  alto tube  division

DESCRIPTloN

The    H62DA2    is    an    air-cooled,     four-port,
differential-phase-shift  circulator  for  use  as a
duplexer  or  isolator  in  the  frequency  range  of
15.5  to  17.5  gigahertz.    As  a  duplexer  with  a
lone at Port 4, isolation between the transmitter
and antenna ports is greater than 20 dB; insertion
loss  is less than 0.4  dB.   With loads  at  I'orts  3

TECHNICAL   DATA

H62DA2

HIGH    POWER    CIRCULATOR

15.5.17.5    GHz

2kw

and  4,   this  circulator  can  be  used  as  a  high-
power isolator with  the same electrical  perfor-
mance.    'I'his  unit  is  ideal  for use with a  TWT
interstage  or  output  amplifier.    Type  and  ori-
entation  of  waveguide  ports  can  be modified  to
meet special customer requirements.

GENERAL   CHARACTERISTICS]

ELEC"lcAL
Frequency Range   ...........  15.5 to  17.5   GHz
Power  Handling  Capacity   .............    2  kw
Isolation,   min  ......................    20   dB
Insertion  Loss,  max   ...............    0.4  dB
Load VSWR,   max  ..................     2:1
Input VSWR,   max  .................   1.2:1

Dimensions
Weight....
Cooling2   . .

PHYSICAL

......   See  Outline  Drawing

..................     4.5   lb

.   Convection or Forced Air

®

®

Ambient  Air Temperature,  max   ....    4o  °C
Waveguide I'ressurization,  max3  . .   20  lbf/inzg
RF  Flanges   .............   See  Outline  Drawing
Standard  Finish4  ............  Red Copon Epoxy
Material Copper Alloy

I7,'5±1.57

UG-54IA/U    FLANGEI

.     .  .        =
2g.97F.O,57

• I©`,a

I Ilil - .I
10a}I

I

2306  4/70

PROJECTION

. .:- -i-
i    Ln:h   =

I'rinted  in  U.S.A.
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H62DA2

NOTES:

1.   Characteristic  values  are  based  on  performance  tests.
These  figures  may  change  without  notice  as  the  result
of    additional    data   or    product    refinement.      Contact
Varian    Palo   Alto    Tube    Division   before    using   this
information for equipment design.

2.    For ambient  air  temperatures  above  40  °C,   forced-air
cooling must be provided.

3.   Although wa.vegiiide pressurization above normal  atmos-
pheric   pressure   is   not   required,   this   device  may  be
pressurized to  a  gaiige  pressure  of  20 pound-force  per
square  inch.

4.    Other finishes  are  available.

0

u

u



TECHNICAL   DATA

DESCRIPTloN

The     H62DA9     is    an    air-cooled,      four-port
differential-phase-shift   circulator   for   use   as
a  duplexer   or  isolator   in  the   frequency  range
of  13.9  to  14.5  gigahertz.    As  a  duplexer  with
a  load  at   port  4,   isolation  between   the  trans-
mitter    and    antenna    ports    is   greater    than

a

H62DA9

HIGH    POWER    CIRCULATOR

13.9.14.5    GHz

2kw

20  dB;     insertion   loss    is   less   than   0.4  dB.
With  loads   at  ports   3   and  4,    this  circulator
can  be  used  as  a  high  power  isolator   with  the
same  electrical  performance.    Type and  orien-
ta.tion   of   waveguide   ports   can   be   modified  to
meet  special  customer  requirements.

GENERAL   CHARACTERISTICS  I

ELECTRICAL
Frequency Range    ..........   13. 9  to  14. 5  GHz
CW Power  IIandling,  max  .........        2. 5  kw
Isolationa , min  ...................           20  dB
InsertionLoss,  max  ..............        0.4  dB
Load vswR,   max   ................    2. 5:1
Input VSWR,   max   ................  1.15:1

RFOUTPuT|

PHYSICAL

Dimensions  ..............  See Outline Drawing
Weight,   approx   ...............,  3. 5  lb/1. 6  kg
Cooling3 ............   Convection or  ForcedAir

Ambient Air Temperature  ......- 10 to 55 a C
Pressurization capability  ......     20 lbf/in2g

(1. 4 kgf/cm2g)
Altitude  .....................    8000 ft/2. 4 kin
RF Flanges  ..............   See  Outline Drawing
Material.........................Aluminum

OUTLINE    DRAWING

#M,N r          |#N,N

3558     1/77

RF  'NPuT

.356
5ffi

r#sO

60

I

I I

I I

I I

I,I

I 11

I 11

111

111

Ill

I 11 III

I Ill

I Ill

E3;

2.620
+                              66.5

MAX

E£MAXJ
Printed in  U.S.A.

varian/pale    alto    microwave    tube    division/611    hansen    way/palo    alto/california    94303



®

H62DA9

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These   figures   may  change  without  notice  as  the  result
of   additional   data   or   product   refinement.    Contact  the
Varian   Palo  Alto  Microwave  Tube  Division,   Microwave
Components Operation  before  using  this  information  for
equipment  design.

2.   Isolation   value   is  between   ports   2  and  1   (and  between
ports  3  and  2   when  used  as  a  duplexer).

3.   For  power  levels  above  1  kw  and ambient air  tempera-
lures  above  40°C,  forced-air  cooling  must  be provided.
A  free flow delivery  of approximately  30  ft3/min( 14  I/s)
should   be  adequate.



H90DAI
HIGH    POWER    CIRcllLATOR

8.2-10.2    GHz

2    kw   average

10    kw    peak

A
DESCRIPTloN

The  H90DAl  is  a four-port,  differential-phase-
shift circulator for use as a duplexer or  isolator
in  the  frequency  range  from  8.2   to  10.2  giga-
hertz.    As   a   duplexer,  with   a   load   at   port 4,
isolation   between   the   transmitter   and  antenna
ports  is  greater  than  20  dB;    insertion  loss  is
less  than  0.3  dB.    With loads at ports  3  and  4,
this   circulator   can   be   used   as   a  high-power
isolator  with  the  same  electrical  performance.
Greater   isolation   can  be  attained  over  limited
frequency ranges.    The H90DAl can handle up  to

2  kilowatts  of average power  and up  to  10  kilo-
watts  of  peak  power   with  a  load  VSWR  of  2:1.
For   higher   load   mismatches,   the   transmitted
power   should   be   reduced.    The  sum  of  trans-
mitted  and  reflected power  should never exceed
an  average  power  of  2.25  kilowatts.    This  de-
vice   requires   only   natural   air   convection  for
cooling.    Designation   and   orientation  of  wave-
guide   ports   can   be   modified   to   meet   special
customer   requirements.

GENERAL   CHARACTERISTI0S]

ELECTRICAL

Frequency Range  ............   8.2  to  10.2  GHz
Power Handling Capacity

Average  .......................            2  kw
Peak ..........................          10  kw

Isolation,  min   ...................          20  dB
Insertion Loss,  max    .............       0.3  dB
Load vswR,  max   ................        2:1
Input vswR,  max   ................    1.2:1

3594   I/77

PHYSICAL

Dimensions    .............   See outline Drawing
Weight  .........................   5  lb/2.3  kg
Mounting Position  ......................    Any
Cooling   ..............   Natural Air  Convection
Waveguide  Pressurization2 .......    35  |bf/inag

(2.45  k8f/crfg)
RF Flanges
Materia|3 . ,

........   See Outline Drawing

..............   Copper Alloy

Printed in  U.S.A.
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H90DA1

NOTES:

1.   Characteristics  are  based  on performance tests.    These
values  may change without notice as a result of additional
data  or  product  refinement.    Contact  your  local  Varian
Sales  Office  or   the  Palo  Alto  Microwave  Tube  mvi§ion,
Microwave Components  Operation  before using this  irfor-
nation for equipment design.

10500±   125

2.   Although  waveguide  pressurization  above normal atmos-
pheric pressure  is  not required,  the unit may be  subjected
to  gauge pressure up  to 35 lbf/inc(2.45 kgf/cm2).

3.   Aluminum versions  can be furnished atcustomer  request.

OUTLINE    DRAWING

266.7 ± 3.18 UG-39/u FLAl

i"i 11 I             .475 ±.060

r.z
'

eee _I,2.07±,.S2-T|±.o6o43.'8±1.521
+          •tlI

eee

I

I_      _I    i63o±.o6o                              .94o±.o6H
I-           -I      41.4±1.52                                                  23.88±1.52

UG-39/u  FLAN GE

UC-40 B/U  FLANGEI
I

12.060±.060
PO,,   ,

uc

2 32± I  52

1

I
-

z.

D"ENsloNS: -#-

-40B/U  FLANGE
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DESCRIPTloN

The  H90DA2  is  a four-port,  differential-phase-
shift circulator for use  as  aduplexer or  isolator
in the frequency  range  of 9.6  to  11. 5  gigahertz.
As  a  duplexer,  with a  load  at  Port  4,  isolation
between   the   transmitter   a.nd  antenna   ports  is
greater  than  20  dB;   insertion  loss  is  less  than
0.3 dB.    With  loa,ds  at  Ports   3  and  4,  this  cir-
culator  can   be  used   as  a   high-power  isolator
with   the   same   electrical   performance.     This
unit  is  ideal  for use with  a  traveling  wave tube
output amplifier.    Type  and orientation of wave-
guide   ports   can   be  modified   to   meet   special
customer  requirements.    This  device  normally
requires  only natural  air  convection for  cooling.

GENERAL    CHARACTERISTICS]

ELECTRICAL

Frequency  Range    ...........    9 . 6  to  11. 5   GHz
Power  Handling  Capacity   ..........           2   kw
Isolation,   min   ....................          20   dB
Insertion  Loss,   max   ..............       0.3   dB
Load  vswR,   max  .................        2:1
Input VSWR,   max

NOTES:

1.    Characteristic  values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  the  result
of  additional   data  or  product  refinement.     Contact   the
Varian    Palo    Alto    Tube     Division    before    using    this
information  for  equipment  d.esign.

2.    Operation   in   ambient    air    temperatures    above   40  °C
requires    forced-air   cooling.      For    forced-air-cooling

23o7  4/70

Dimensions
Weight    ...
Coo|ing2   . .

PHYSICAL

.......   See  Outline  Drawing

......................   5    lb

..... Natural Air  Convection
Ambient Air  Temperature,   max  ......  4o   °C

Wa.veguide  Pressurization,3  max  . .   2o   lbf/in2g
R-F  Flanges   ............   See  Outline  Drawing
Standard  Finish4  ............  Red  Copon  Epoxy
Material Copper Alloy

information,   contact the  Varian Palo Alto  Tube  Division.

3.    Although waveguide  pressurization  above normal  atmos-
pheric   pressure   is  not   required,    this   device   may  be
pressurized  to  a  gauge  pressure  of 20  pound-force per
square  inch.

4.    Other  finishes  are  available  on  special  order.

Printed  in  U.S.A.
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H90DA2

OUTLINE    DRAWING
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DESCRIPTloN

The    W90AAl    is    a    liquid-cooled,    disc-type
ceramic   window.    This   unit   is   ideal   for   use
with  WR90  waveguide  as  a  pressure  separator
in  high-power   pulsed-radar  systems  operating
between  9   and  10  gigahertz  and  10.1   and  11.3
gigahertz.    This   window,   which   is  similar  to
windows   used   on   Varian   high-power    micro-
wave   tubes,   is  conservatively  rated  to  handle
average  power  at  the  10  kilowatt   level.    As  a

EiE

Eil

W90AAI
HIGH     POWER

Ml€ROWAVE     WINDOW

9.0-10.0     &    10.1.11.3     GHz

1.0    MW,    peak

10   kw,    average

pressure   separator,    it   allows   pressurization
of  waveguide  sections  between  the  transmitting
tube    and   antenna.    Because   the    ceramic    is
sealed   and  hard  brazed   to   the   OFHC  copper
waveguide,    this   window   can   also   be   used   to
separate  evacuated  sections of  waveguide  from
the  pressurized  section  with only  minor  flange
changes.     Tubing   is    provided   on   the   unit   to
permit pressurization if it is  required.

GENERAL   CHARACTERISTICSL

ELECTRICAL

Frequency Range  . . 9 . 0 -10 . 0 & 10 .1 -11. 3   GHz
Peak Power Transmission

Dry Air,   at sea level   ..........         150  kw
Dry Air,   3o  lbf/irf g  ...........              1   MW

Average  power Transmission   ....           10  kw
VSWR,   maximum  ................    1.15:1

ENVIRONMENTAL  2

Temperature
Operating   ..................- 25  to  2oo   °F
Nonoperating and Storage   ....- 4o  to  25o  °F

Altitude,  maximum
Opera'ting.............
Nonoperating and Storage

NOTES:

1.    Characteristic  values  are  based  on  performance  tests.
These  figures  may  change  without  notice  as a result  of
additional   performance   data   or   product   refinement.
Contact   Varian   Palo   Alto    Tube   Division,    Microwave
Components   Operation,    before   using   this   information
for equipment design.

2404  6/70

PHYSICAL

Dimensions   .............   See  Outline  Drawing
Weight,   approximate  .................    0.5  lb
Mounting  position ....................          Any
Coolant  ..............    Water or  Glycol/Water

Water  Flow,  minimum   ........   0.5  gal/min
Pressure Drop,
Static Pressure

RF  Flanges     ....
paints..........
Window Material .
pressurization4. . .

0.5 gal/min...          51bf/irf
..............    125   ibf/irf g
Mate with modified  UG-39/U
..........  Red  Copon  Epoxy
..........      AL995Ceramic
•.............       301bf/in2g

2.    For more  information on environmental  characteristics,
contact the  Val'ian  Palo  Alto Tube  Division.

3.   Other finishes available  at customer request.

4.   Waveguide pressurization is not required when operating
at rated average power.

Printed  in  U.S.A.
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W90AA1

LL

OUTLINE    DRAWING

I/4  0.D.  x  I/32  WALL-COPPER  TUBINC  (3)

®



®

W90885
HIGH     POWER

MICROWAVE    WINDOW

8.9-10.2    GHz

21.]5°kkwr'aF8ra:ge

DESCRIPTloN

The  W90885  is  a  broadband,   half-wavelength-
thick  ceramic  window.    It  is  ideal  for use with
WR90  waveguide  a,s  a  pressiire separator or  an
arc-impeding device in high-power pulsed-radar
systems  operating  between  8.9  and 10.2   giga-
hertz.     As    a   pressure   separator,    it   allows
pressurization   of  waveguide   sections   between
the   transmitting   tube   a,nd    antenna.     Becallse
the  ceramic  is  sealed   and  hard  brazed   to  the
OFHC   copper   waveguide,   this   window   can  be
used   to  separate  evacuated   sections  of  wave-
guide    from     pressurized    sections    with    only
minor flanging changes.   As  an arc impediment,
this window temporarily stops arcs which initiate
dowri the transmission line  from  the tube.    Arcs
generally   travel   from   the   point  of  generation
toward  the  power  source.    Many  tube   failures
result   from   this    phenomenon.     By   placing   a
window  in   the   line  close   to  the   tube,  the  re-
quired  reaction  time of  arc-protection systems
can  be  extended   to  several  hundreds  of  milli-
seconds.     This   window,    which    is   similar   to
windows  used  on  Varian high-power  microwave
tubes,    is   conserva,tively   rated   to   handle   2.5
kilowatts  of average power.

E L E C T F! I C A L

Frequency................
Peak I'ower  Transmission

Dry Air,   at sea level .....
Dry Air,   at  301bf/in2g  ...,

Average  Power  Transmission
vswR,  typical    ............

Operating
Duty   . .
Ambient

GENERAL   CHARACTERISTICS]

8.9to  10.2   GHz             Dimensions    .....
Weight.........

....      170  kw               Mountingposition

....        1.1MW               Cooling  .........

....       2.5kw               RFFlanges   .....
1.10:1                         Paint

PHYSICAL

......   See  Outline  Dra,wing
..................  0 . 5   lb

•....................      Any

..............    Convection

........     MatewithuG-39

Material

ENVIRONMENTAL

Red Copon  Epoxy
.................    OFHC  Copper,
A1203  Ceramic,   a,nd Copper Alloy

Relative  Humidity,  including water and frost condensation
Non-Operating

Temperature........................................

Altitude..........-.............-.-......I-..---....

Shock,   50G,   11  ±  1  ms
Vibration,  normal mounting

2407   6/70

Per Method 202,
I'er Method 201,

Continuous
-30  to +700c

95%

-6o  to  +1oo0c

No limit
MIL-STD-202
MIL-STD-202

Printed  in  U.S.A.

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303



W90885

NOTE:

1.    Char.acteristic  values  are  based  on  performance  tests.
These  figures may  change  without  notice  as  a  result of
additional   performance   data   or   product   refinement.

I
2.000 ± .030
50,8 ± 0,76

H

Contact   Varian   Palo   Alto    Tube   Division,    Microwave
Components    Operation   before   using   this   information
for equipment design.

OUTLINE    DRAWING

I I

I
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I
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varian
electron tube and device group

DESCRIPTloN

The H112DAl is  a four-port, differential-phase-
shift circulator for use as aduplexer or isolator
in   military   satellite-communication   systems
operating  between  7.9  and  8.4 gigahertz.   As  a
duplexer,  with Port  4  terminated,  isolation be-
tween  transmitter and  antenna  ports is  greater
than  20  dB;   insertion  loss  is  less than 0.25 dB.

®

®

TECHNICAL    DATA

H112DAI

HIGH    POWER

CIRCULATOR

7.9-8.4    GHz

10kw

With loads at Ports  3  and 4,   this circulator can
be  used  as  a  high-power isola,tor with the  same
electrical   performance.    Type  and   orientation
of   waveguide   ports   can   be   modified   to   meet
special   customer   requirements.     This   device
requires  liquid   cooling  with  either  wa,ter  or  a
ethylene  glycol/water  mixture.

GENERAL   CHARACTERISTICS i

ELECTRICAL

Frequency Range   ..............    7.9-8.4  GHz
Power Handling capacity   ..........        10  kw
Isolation,  minimum  ...............         20   dB
Insertion Loss,  maximum   .........    0.25  dB
Input  VSWR   ......................   1.1 : 1
Load VSWR

NOTES:

1.    Characteristic  values  are  based  on performance  tests.
These  figures  may  change  without  notice  as  the result
of  additional  data  or  product  refinement.     Contact  the
Varian    Palo   Alto    Tube    Division   before   `using   this
information  for  equipment  design.

2268   1/70

PHYSICAL

Dimensions   .............   See  Outline  Drawing
Weight,   approximate  ................    10.51b
Cooling.............................Liquid

Flow   ..........................    1   gal/min
Pressure Drop,  1 gal/min,  water    10  lbf/in2

Waveguide Pressurization2   ........   5  lbf/irf g
R-F  Flanges   .....................   CPR-112F
Material  ......................    Copper  Alloy
Coolant  Fittings   .........   See  Outline  Drawing

2.   Although waveguide pressurization above normal  atmos-
pheric pressiire  is not required, the  unit may be subjected
to ga.uge  pressures  up to  5 pound-force per  squa.re  inch.

I'rinted  in  U.S.A.
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H112DA1

OUTLINE   DRAWING

DIMENSIONS   ARE   IN   INCHES.

u



H112DA2

HiGH    pOw[R    isoLATon

7.9.8.4    GHz

9kw

a

n

DESCRIPTloN

The  H112DA2 is  a four-port,  differential-phase-
shift circulator terminated for use as an isolator
in  military   satellite-communications   systems
operating between 7 .9 and 8.4 gigahertz.   Isola-
tion  between  transmitter  and   antenna  ports  is
greater than  13 dB with insertion loss  less than

0.3   dB.      Type   and    orientation   of  waveguide
ports  can  be modified to meet special  customer
requirements.   This device is provided with two
completely independent  cooling channels for use
in  systems  requiring   redundancy  with   standby
cooling  capability.

GENERAL    CHARACTERIST|CSL

ELECTRICAL

Frequency Range   ..............    7.9-8.4   GHz
Power Handling Capacity   .............    9  kw
Isolation,   minimum   ..................  13  dB
Insertion  Loss,  maximum   ........... 0.3  dB
Input  VSWR    .....................   1.15 : 1
Load VSWR

NOTES:

1.   Characteristic  values  are  based  on  performance  tests.
These  figures  may  change  without  notice  as  the  result
of  additional   data  or  product  refinement.    Contact   the
Varian    Palo    Alto    Tube     Division   before    using   this
information for equipment design.

2501   10/70

PHYSICAL

Dimensions   .............   See  Outline Drawing
Weight,   approximate  .................  12.51b
Cooling.............................Liquid

Flow   ..........................    1   gal/min
Pressure Drop,  1 gal/min,  water     10  lbf/ina

Waveguide  Pressurizationa   ........   5  |bf/in2g
R-F  Flanges   .....................  CPR-112F
Material  ......................    Copper Alloy
Coolant  Fittings   .........   See  Outline  Drawing

2.   Although waveguide  pressurization above normal atmos-
pheric    pressure    is   not    required,    the    unit    may   be
subjected   to  gauge  pressures  up  to  5   pound-force  per
square  inch .

Printed in  U.S.A.
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H112DA2

OUTLINE    DRAWING
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varian
electron tube and device group TECHNICAL    DATA

H112DA3

HIGH    POWER    CIRCULAT0ll

7.8-8.2    GHz

20kw

DESCRIPTloN

The    H112DA3    is   a   liquid-cooled,    four-port,
differential-phase-shift    circulator   for   use   in
high-power    CW    systems    operating    between
7.8  and  8.2  gigahertz.     It  can  handle  20  kilo-
watts     under    short-circuit     load     conditions.

ELECTRICAL

Frequency Range   ..........
Power  Handling Capacity   . . .
Isolation,  minimum  ........
Insertion Loss,  maximum   . .
Load VSWR,  maximum  .....
Input VSWR,  maximum  .....

a

®

With   loads   at   ports   3   and   4,   this  circulator
can also  be  used  as  a  high-power  isolator  with
the    same    electrical   performance.      Isolation
between  ports  is  at  least  20  dB   and   insertion
loss  is less than 0 . 3 dB .

GENERAL   CHARACTERISTICSL

7.8  to  8.2   GHz

......    20   kw

......     20   dB

.....    0.3   dB

.   Short Circuit

...1.15:1

NOTES:

1.    Characteristic  values   a,re  based  on performance  tests.
These  figures  may  change  without  notice  as  the  result
of    additional    data    or    product    refinement.      Contact

2269  1/70

PHYSICAL

See  Outline  Drawing
............      331b

.............      Any

...........     Liquid
•.......   1   gal/min

Dimensions.......
Weight,  approximate
Mounting position   .
Cooling...........

Water  Flow   .....
Pressure Drop,  at 1 gal/min   ....   30  lbf/ina

R.  F.  Flanges
Ports  1  and  2  ...................   CPR0112G
Ports  3  and  4 ...................  CPR-112F

Standard  Finish2  ............  Red  Copon  Epoxy
Material  .......................  Copper  Alloy

Varian  Palo  Alto  Tube   Division   before  using   this   in-
formation for  equipment design.

2.    Other finishes  are  available  iipon request.

Printed  in  U.S.A.
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OuTLiNE   DRAwim

74. 24 ± I.52

PROJECTIONca
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TECHNICAL   DATA

H112DA8

HIGH     POWER     CIRCULATOR

7.9-8.4    GHz

5kw

DESCRIPTloN

The  H112DA8 is  a four-port,  differential-phase-
shift circulator for use as a duplexer or  isolator
in    military    satellite-communication    systems
operating between  7.9  and  8.4  gigahertz.    As  a
duplexer,  with  Port  4  terminated,  isolation be-
tween  transmitter  and  antenna  ports  is  greater
than  23  dB;   insertion loss  is less  than  0.25 dB.

A
With loads  at  Ports  3  and  4,  this  circulator can
be used  as  a  high-power  isolator  with  the  same
electrical performance.    Type and orientation of
waveguide  ports  can be modified  to  meet special
customer  requirements.     This  device  requires
forced-air  cooling  of  about  20  ft3/min(9.4  l/s).

GENERAL    CHARACTERISTICS  I

ELECTRICAL

Frequency  Range  ...............    7. 9-8.4   GHz

Power  Handling capacity  ...... „..            5  kw
Isolation,  minimum   ..............          23  dB
Insertion Loss,  maximum  .........     0.25   dB
VSWR,  port 1,  maximum

Matched Load  at port 2    .........  1. 05:1
Port 21oad vswR at  1. 5:1   ......    1.1:1

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These   figures   may  change  without  notice  as  the  result
of   additional   da,ta.   or   product   refinement.    Contact  the
Varian   Palo  Alto  Microwave   Tube  Division,   Microwave
Components  Operation,   before  using   this  information for
final   equipment  design.

S561     5/76

PHYSICAL

Dimensions  ..............   See  Outline  Drawing
Weight,   approximate   ............  101b/4. 5 kg
Cooling   .........................   Forced Air

Air  Flow   ..............   20  ft3/min  (9. 4  1/s)
Waveguide  Pressurization2.........     5  |bf/in2g

(0. 35 kgf/cm2g)
R-F  Flanges  ......................  CPR-112F
Material    ....................... Copper  Alloy
Standa,rd  Finish3   .................   Varian Red

2.   Although  waveguide  pl.essurization  above  normal  atmos-
pheric  pressure  is  not  required,   the  unit  may  be pres-
surized up  to  5  lbf/in2g  (0. 35 kgf/crf g).

3.   Other finishes  are  flvailable  on  request.

Printed  in  U.S.A.
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SCHEMATIC    0F    FERRITE    CIRCULATOR    WITH    OTHER    COMPONENTS

OUTLINE    I)RAWING
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TECHNICAL   DATA

C137EA3
DUAL

DIRECTloNAL     COUPLEFl

5.925-6.425    GHz

20    kw    CW

DESCRIPTloN

C137EA3  four-port,  dual  directional  coupler  is            with  a  WR-137  waveguide,  passes  power  in the
for use in commercial communications systems.           frequency   range   of   5.925   to   6.425  gigahertz.
It can handle  CW power up to  20  kilowatts in the            The  C137EA3  has  an insertion loss of  less than
forward direction.    Power can also be channeled            0.1 dB  and  dil.ectivity of more  than 30 dB.    The
to  monitoring   devices   in  both  the  forward  and           coupler  is  small  in  size  and  is  convection  and
reverse   directions.     This   coupler,   when   used           radiation  cooled.

GENERAL    0HARACTERISTICS]

ELECTRICAL

Frequency Range  .........    5. 900  to  6. 450  GHz
Power    CW ......................           20  kw
Insertion Loss,  maximum  .........        0.1  dB
VSWR  ...........................       1. 08
Directivity,   minimum   ............          30  dB
coupling

Forward  (2  ports)   ..............   50 ±  1  dB
Reverse  (2  ports)    ..............   40  ±  1  dB

OUTLINE    DRAWING

D"ENSIONS:-#-

3554     5/75

a

PHYSICAL

Dimensions  ..............   See Outline Drawing
Weight,   approximately  ...........     61b/2. 7 kg
Mounting  Position  ......................    Any
Cooling ..............  Convection and Radiation
Pressurization Capability  .........   15 |bf/in2g

(1. 05 kgf/cm 2g)
RF Input and Output Flanges'2  .......    CPR137F

S:Fnptl5?:.::::::t.o.r.s.a::::::::::::::::::.Typ:e:
Material .......................   Copper  Alloy

ENVIRONMENTAL4

Temperature
Operating   ............       o to  ilo °F
Nonoperating and

Storage   ............- 40  to  125  °F
Altitude

Operating   ............           8 , 000 ft/2. 4 kin
Nonoperating and

Storage 35, 000  ft/10. 5 kin

NOTES:

1.   Characteristic   values   are  based  on  performance  tests.
These   figures   may   change   without   notice   as   a  result
of   additional   data   or   product   refinement.    Contact  the
Varian  Palo  Alto  Microwave  Tube  Division,   Microwave
Components Operation,  before  using  this information for
final  equipment  design.

2.   Other  flanges  and  connectors  are   available  on  request.

3.   Other finishes are available at customer request.

4.   For  more  information  on environmental characteristics,
contact Variam Palo Alto Microwave Tube Division.

Printed in  U. S .A .
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varian
palo alto microwave tube division             TECHNICAL  DATA

DESCRIPTION

The    D137AA1,     D137AA2,     and    D137AA3    are
three-port  diplexers  designed  for  use  in  com-
mercial    satellite-communication    transmitters
which   operate   between   5.925   and   6.425  giga-
hertz.    The  units  can  handle  power  levels from
3  to  10 kilowatts  in each of  two input ports while
providing   at   least   25  dB   of   isolation   between
these ports.    Power  loss  in the  bandpass  is  very
low   at   both   band  center  and  band  edges.    The
D137AAl   and   D137AA3   are   normally   supplied
with a dry load termination at the load port.  For
the  D137AA2,   it   is   optional.    The  D137AA3  is
also provided with an integral  fan for forced-air
cooling.   For lower-power  applications,  a. model
can be  supplied without the fan.

a

a

JLE]h
Series

HIGH    POWER    DIPLEXERS

5.925.6.425    GHz

3-10    kw

D137AA3

GENERAL   CllARACTERISTICS  i
ELECTRICAL

Type
Frequency Power Maximum Minimum Maximum

Ranges Capability Input Isolation Insertion  Loss
Number (GHz) (kw) VSWR (dB) (dB)

Port 1 Port 2
EacPort

Total Port 1 Port 2 Ports  1to2 Ports  2tol Port 1 Port 2
Band edges Band center Band edges Band center

D137AA1
5. 925to6.310 6. 370to6.425

6 6 1.15:1 1.15:1 25 40 0.3 0.2 0.3 0.2

D137AA2
5 . 925to6.350 6. 370to6.425

10 20 1.2:1 1.15:1 35 25 0.5 0.2 0.5 0.4

D137AA3
5. 925to6.350 6. 370to6.420

3 6 1. 2 :1 1.2:1 25 25 0.65 o.3 0.6 0.2

PHYSICAL

Dimensions  .............   See  Outline  Drawings
Weight,  approximate

D137AA1   .....................   181b/8.2  kg
D137AA2   .....................  20  lb/9.1  kg
D137AA3   ......................   22  lb/10  kg

Mounting  Position   ......................    Any
Ambient Temperature Range   .........   o-5o  °C

NOTES:

1.   Characteristic  values   are  based   on  performance  tests.
These  figures   may  change   without  notice  as   the  result
of  additional  data  or  product  refinement.     Consult  Palo
Alto  Microwave  Tube  Division,   before  using  this  infor-
nation for final equipment design.

3407    6/75

Cooling
D137AA1   ..........  Convection and Radiation
D137AA2...........................Liquid
D137AA33 ......................   Forced  Air

Mating RF  Flanges   ......  See  Outline  Dra,wings
Standard  Finish  ............    Red  Copon  Epoxy
Material    ......................    Copper  Alloy

2.   In  the  D137AA1,   the   maximum   time  delay  is   3.5  nano-
seconds  over   the  entire  frequency  range  of  either  band.

3.   The fan operates from  a 200-volt,  50-hertz  supply.   Fans
which  operate from  other  supplies  as  well  as  other  types
Of  air-flow interlocks  can  be furnished upon  request.

Printed  in  U.S.A.
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D137   Series

CONNECTIONS   I   AND  2  lNTEBLOCK   SWITCH   OPEN

8.loo                                                                              30  ±.060
205.74 762   ±  I.52

Cpfi -137  G I.560  ±.030                                                           I.685  ±.030
39.62  ± 0.76                                                   42.8  ±  0.76              /I                                             lmJl

I±.o3o
lluod                                                                                                                                                                                                                                                                                                    a  IBodindNilnawi

11± 0.76'

11111                            lIII Eii ZE

:a

UG-343  B/U D137AA3                                                      CPR-137G

CPP-137G



H137DA2

HiGH    pOwER    ciRcuLATon

5.925.6.425    GHz

3    kw,CW

a

a

DESCRIPTloN

The    H137DA2    is    an    air    cooled,    four-port,
differential-phase  shift  circulator  for  use  as  a
duplexer or isolator in the  satellite  communica,-
tion frequency range of 5 . 925 to 6 . 425 gigahertz .
As  a  duplexer  with  a  load  at  port  4,   isolation
between  the   transmitter  and   antenna  ports  is
greater  than  23  dB;  insertion  loss is  less than

ELECTRICAL

Frequency Range   .......
Power Handling Capacity
Isolation,  minimum  .....
Insertion Loss,  maximum
Load VSWR,  maximum  . .
Input VSWR,  maximum  . .

0.3 dB.    With  loads  at  ports  3 and 4,   this  cir-
culator can  be  used as  ahigh-powerisolatorwith
the  same  electrical performance.   The  H137DA2
can  handle  up  to  3  kilowatts  of  average  power
under a short-circuit load condition.    Types  and
orientation of  waveguide  ports  can  be  modified
to meet special customer requirements .

GENERAL   0HARAOT[R|ST|CS I

5.925  to  6.425   GHz
.........     3.0   kw
.........        23   dB

........     0.3   dB

....    Short Circuit

......       1.1:1

NOTES:

1.    Characteristic  values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  the result
of   additional    data   or    product    refinement.      Contact
Variari    Palo   Alto    Tube    Division    before    using   this
information for equipment design.

2.    For  ambient  air  temperatures above  40 °C,   forced-air

2270  1/70

Dimensions
Weight....

PHYSICAL

.......   See  Outline  Drawing
-------.............      201b

Cooling2   ...........   Conduction or  Forced Air
Ambient Air  Tempera,ture,  max  ......  4o  °C

Waveguide  Pressurization,  max3   . .   20  1bf/irf g
RF  Flanges    .....................     CPR-137F
Standard  Finish4  ............  Red  Copon  Epoxy
Material Copper Alloy

cooling must be  provided.

3.    Although waveguide pressurization  above normal  atmos-
pheric   pressure  is  not   required,    this   device  may  be
pressurized  to  a  gauge  pressure  of 20  pound force  per
square  inch.

4.    Other finishes  are  available  on  special  order.

Printed in  U.S.A.
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H137DA2

OUTLINE    DRAWING

CPR-137 FLANGE  (4)2.000±.031
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TECHNICAL   DATA

W137AAI

HIGH    POWER

MICROWAVE    WINDOW

7.9-8.4    GHz

D[SCRIPTloN

The  WR137AAl  is  a  liquid-cooled,   poker-chip,
ceramic window.    It is  ideal for use with WR137
waveguide as a pressure  separa,tor in high-power
military  satellite communication systems  oper-
ating between 7.9  and  8.4  gigahertz.    This win-
dow, which is  similar to windows  used onvarian
klystrons   and   traveling-wave   tubes,    is   con-
servatively   rated   to   handle   CW  power  at  the
20   kilowatt   level.    As   a  pressure   separator,
it  allows   pressurization  of  waveguide  sections
between   the   transmitting    tube    and   anterma.
Because  the ceramic is  sealed  and hard  brazed
to the  OFHC  Copper waveguide,  this window  can
be  used  to separate evacuated sections of wave-
guide  from  the  pressurized   sections  with  only
minor flange changes .

ELECTRICAL

Frequency Range   ..........
Power,   CW   ...............
Power  Loss,  approximate   . .
VSWR,   maximum  ..........

Temperature
Operating

a

®

GENERAL   CHARACTERISTICSL

7.9  to  8.4   GHz
......   20   kw
......     3W/RTIV
..1.15:1

ENVIRONMENTAL2

-25  to  200   0F

Nonoperating and Storage   ....- 40  to  250  °F
Altitude,  maximum

Operating   ......................     8,ooo   ft
Nonoperating and Storage   ........  35, 000  ft

NOTES:

1.    Characteristic  values  are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a result of
additional    performance    data   or    product    refinement.
Contact   Varian   Palo   Alto    Tube   Division,    Microwave
Components   Operation,    before   using   this   information
for  equipment  design.

234o  3/7o

PHYSICAL

Dimensions.............

Weight,  approximate  ......
Mounting Position    ........
Coolant,  by weight  ........

See  Outline Drawing
............   2 . 5  lb

Flow,   minimum   ..........
Pressure Drop,  0.5 gal/min
Static  Pressure    ..........

.......        Any

60/40  Ethylene
Glycol/Water

• . 0 . 5  gal/min
•  .  `  1.01bf/ina
. . 125 ibf/irf 8

R-F  Connectors   .........  Mate with  UG-344/U
|>aint3   .....................   Red  Copon  Epoxy
Window  Material ............      AL995  Ceramic
Pressurization4 ...................  30  |bf/in2g

2.    For more  information on environmental  characteristics,
contact the  Varian Palo Alto  Tube  Division.

3.    Other finishes  available  at customer  request.

4.   Waveguide  pressure is not  required  to operate  at  rated
CW power level .

I'rinted in  U.S.A.

varian/palo     alto     tube     division/611     hansen    way/palo     alto/california     94303
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OUTLINE   DRAWING
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W137BA3
HIGH    POWER

MICROWAVE    WINDOW

7.9-8.4   6Hz

40   kw   CW

Eil

D[SCRIPTloN

The  W137BA3 is  a  broadband,  half-wavelength-
thick  ceramic  window.   It  is  ideal  for use  with
WR137 waveguide  as  a pressure  separator or an
arc-impeding  device in  military  satellite-com-
munication  systems  operating  between  7.9  and
8.4   gigahertz.     As   a   pressure   separator,    it
a,1lows    pressurization    of   waveguide    sections
between   the   transmitting    tube    and   antenna.
Because  the  ceramic is  sealed  and hard  brazed
to the  OFHC  copper waveguide,  this window can
be  used  to separate evacuated sections  of wave-
guide from pressurized sections with only minor
flanging  changes.    As  an  arc  impediment,  this
window   temporarily   stops  arcs   which   initiate
down the transmission line from the tube.   Arcs
generally   travel   from   the  point  of  generation
toward  the  power  soiirce.    Many  tube   failures
result   from    this   phenomenon.     By   placing   a
window in the line close tothe tube, the required
reaction  time of  arc-protection systems  can  be
extended  to  several   hundreds  of  milliseconds.
This  window,  which is  similar  to windows  used
on Varian  high-power microwave tubes,  is con-
servatively    rated   to   handle    40    kilowatts   of
CW  power.

ELECTRICAL

Frequency................
CW Power  Transmission   . . .

GENERAL   CHARACTERISTICS  1

7.9 to  8.4   GHz             Dimensions
....      40kw               Weight    ....

PHYSICAL

......   See  Outline  Drawing

..................            2   lb

..................            AnyVSWR,   typical  ..................     1.10:1                          Mountingl'osition

ENVIRONMENTAL

Operating

Ambient  Temperature .......
Relative  Humidity,  including

water and frost condensation .
Non-Operating

Temperature
Altitude

Continuous
-30  to +70   0c

......    95   %

-60  to +100   0c
No limit

Shock,   50G,   11  ±  1  ms  .....  Per Method 202,
MIL-STD-202

Vibration,  normal mounting   Per Method 201,
MIL-STD-202

2405  6/70

Coolant  .....  Water  or  Ethylene  Glycol Mixture
Water  Flow,  minimum   ........       2  gal/min
Pressure Drop,  at  2 gal/min    ..        231bf/in2
Static  Pressure ...............   125  lbf/irf g

RF  Flanges   .............  Mate with  CPR-137F
Paint  ......................  Red  Copon  Epoxy
Material  ...................        OFHC  Copper,

AL203  Ceranic,  and Copper Alloy

NOTE:

1.    Characteristi.c  values  are  ba,sed  on  performance  tests.
These  figures may  change  without  notice  as  a  result of
additional   performance    data   or   product   refinement.
Contact   Varian   Palo   Alto    Tube   Division,    Microwave
Components    Operation   before   using   this   information
for equipment design.

Printed in  U.S.A.

varian/palo     alto     tube     division/611     hansen    way/palo     alto/california     94303
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OUTLINE    DRAWING

3.020  ± .060
76.71  ±  I,52
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Eil

DESCRIPTloN

The  W137BA4  is  a  broadband,  half-wavelength-
thick  ceramic  window.   It  is  ideal  for use  with
WR137 waveguide  as  a pressure  separator or an
arc-impeding  device in  military  satellite-com-
munication  systems  operating  between  7.9  and
8.4   gigahertz.     As   a  pressure   separator,    it
allows    pressurization   of   waveguide   sections
between   the   transmitting    tube    and    antenna.
Because  the  ceramic is  sealed  and hard  brazed
to the  OFHC  copper waveguide,  this window  can
be  used  to separate evacuated sections  of wave-
guide from pressurized sections with only minor
flanging  changes.    As  an  arc  impediment,  this

ELECTRICAL

Frequency................
CW Power  Transmission   . . .
vswR,   typical .............

W137BA4
lllGH    POWER

MICROWAVE    WINDOW

7.9.8.4    GHz

20    kw    CW

window   temporarily   stops  arcs   which   initiate
down the transmission line from the tube.   Arcs
generally   tra,vel   from   the  point  of  generation
toward  the  power  source.    Many  tube   failures
result   from    this   phenomenon.     By   placing   a
window in the line close tothe tube, the  required
reaction  time of  arc-protection systems  can  be
extended  to  several   hundreds  of   milliseconds.
This  window,  which is  similar  to windows  used
on Varian  high-power microwave tubes,  is  con-
servatively    rated   to    handle    20    kilowatts   of
CW  power.

GENERAL    CHARACTERISTICSL

7.9  to  8.4   GHz
.....       20   kw
..       1.15:1

ENVIRONMENTAL

Operating
Duty.......................

Ambient  Temperature    ......
Relative  Humidity,  including

water and frost condensation
Non-Operating

Temperature..............
Altitude    ..............,.  ®  ,  .  .

..     Continuous
-30  to  +70   0c

........     95   %

-6o  to +100   0c

.-.-.    No  limit

Shock,   50G,   11  ±  1  ms  .....   Per  Method  202,
MIL-STD-202

Vibration,  normal mounting    Per Method 201,
MIL-STD-202

2406   6/70

Dimensions.....
Weight..........
Mounting Position

PHYSICAL

......   See  Outline  Drawing

..................      2.51b

•..................             Any

Coolant  .....  Water or  Ethylene  Glycol  mixture
Water  Flow,  minimum   ..........  1  gal/min
Pressure  Drop,   1  gal/min  .......     6  1bf/irf
Static  Pressure ...............   125  1bf/irf g

RF  Flanges   .............  Mate with  UG-344/U
Red Copon Epoxy

Material  ...................        OFHC  Copper,
ALz03  Ceramic,  and Copper Alloy

NOTE:

1.    Characteristic  values  are  based  on  performance  tests.
These  figures may  change  without  notice  as  a  result of
additional    performance    data   or    product   refinement.
Contact   Varian   Palo   Alto    Tube   Division,    Microwave
Components    Operation   before   using    this   information
for  equipment design.

Printed  in  U.S.A.
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Varlan
palo alto microwave tube division             TECHNICAL  DATA

DESCRIPTloN

The W137BA5 is a serf-resonant broadband, half-
wavelength-thick ceramic window.    It is ideal for
use with WR137 waveguide as a pressure separa-
tor   or   an   arc-impeding   device  in  high-power
systems operating between 5. 7 and 6. 5 gigahertz.
As apressure separator, it allows pressurization
of waveguide sections between the transmitter tube
and   antenna.      Because   the   ceramic   is   sealed
and  hard brazed  to the  OFHCcopper   waveguide,
this   window  can  be  used  to  separate   evacuated
sections  of waveguide from  pressurized sections
with   only   minor   flanging   changes.      As  anarc
impedament, this window stops arcs which initiate
down the transmission line from the tube.      Arcs
generally  travel   from   the   point   of   generation
toward  the   power  source.      Many  tube   failures

5. 8  to  6®5   GHz

.....   0.5   MW

.....   3.5   MW

.....      30   MW

.....     50   kw

..1.10:1

a

®

GENERAL   CHARACTERISTICS

ELECTRICAL

Frequency.................
Peak Power  Transmission:

Dry air,  at  sea  level ......

B:%,a±art'3%tL%:/::f2/gln.2.g.::::
Average  Power  Transmission
VSWR,   typical   .............

Operating
Duty...............

Ambient Temperature

W137BA5

SUPER   POWER

MICROWAYE    WINDOW

result from this phenomona.  By placing a window
in the line close to the tube, the requiredreaction
time  of  arc-protection  systems  can  be extended
to several  hundreds of  milliseconds.     This win-
dow,   which is  similar to windows used on Varian
high-power  klystrons  and  TWT's,   is  conserva-
tively rated to handle CW power at the 50-kilowatt
level.     By substituting different  ceramic bodies,
higher power levels  can be achieved.     With each
window  face  pressurized with  dry  air at a gauge
pressure of 30 pound force per square inch,  peak
power of up to 3. 5 megawatts can be transmitted.
By using sulchur hexafluoride,  SF6,  in the wave-
guide   at   the   same   pressure,    the   window   can
handle power up to  30 megawatts.

PHYSICAL

IHmensions
Weight

See outline Iirawing

Mounting  Position
Coolant........

1. 25  lb
I.................     Any

Water or  Ethylene Glycol
Flow,   minimum  ...............     0.5  gal/min
Pressure Drop,  0. 5 gal/min   ....     1. 5 lbf/in2
Static  Pressure

Material

ENVIRONMENTAL

....   100  lbf/in2g
Red Copon Epexy

.................  OFHC  Copper,
AL203Ceramic,  and Copper Alloy

Relative Humidity,  including water and frost condensation
Non-Operating

Temperature........................................

Altitude............................................

Continuous
-30  to  +70OC

95%

-60  to  +100OC

No  limit
Shock,   50G,   11  ±  1  ms  ........................................     Per  Method  202,   MIL-STI}202
Vibration,  normal  mounting   ...................................     Per  Method 201,   MII+-STD-202

Characteristics   and   operating   values    are   based   on
performance  tests.    These  figures  may  change without
notice  as  a  result  of  additional  data or product refine-
ment.     Consult   Varian   Associates    before   using   this
information for equipment design.

Printed in U. S. A.
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W137BA5

APPLICATloN   NOTES

PEAK    POWER

The   peak  power   dissipation   capability   of  the
W137BA5 depends on the dielectric and gas pres-
sure  in  the  waveguide.      The  peak  power  which
can  be  handled  using  dry air,   dry nitrogen,   or
sulphur hexafluoride  to pressurize the waveguide
is   shown  in   ''Relative  Power  Characteristics".
Peak power   is  related  to  the   dissipation  rating
for   dry  air   at  atmospheric   pressure   and   sea
level a.s unity.

VSWR

The basic design of this type of window,  in wave-
guide  sizes  of WR430  and  smaller,    produces   a
maximum  VSWR of 1.15:1 over about 20 per  cent
bandwidth.     Ij)wer  values  of  VSWR  can be pro-
vided for narrower-band models.    Typical vswR
variations   for   this   window   are    shown  in   the
accompanying graph.

The   W137BA5    has   been   optimized for   use    in
commercial-satellite    communication    systems,
but wider bandwidths can be obtained with a slight
sacrifice of mid-band VSWR.

COOLING        ,

This  window  is provided  with  45° flare male fit-
tings for  1/4" OD tubing.    The coolant to be used
is   optional   with   the   user.     The   flow   rate  for
adequate  cooling  is  0.5  gallon  per  minute  at an
average   power   of   50   kilowatts.     As   a   ruleof
thumb,   the user can lower  the flow by 0.1 gallon
per   minute   for   every  10-kilowatt   reduction   in
average power.     The accompanying  curve  shows
pressure drop plotted as a function of flow rate.

OUTLINE    DRAWING

DIMENSIONS   AF`E   IN   INCHES

CHARACTERISTIC   CURVES

nELATiv[   powER    cHARACT[nlsTICS

SF6

AIR

NITfi06EN

15                20           sO        30               40           50         60
ABSOLUTE   Pf}ESsuf`E   (lbf/in2o)

TYPICAL    VSWR    CHARACTERISTIC

5.5              5.7               5.9              6.I                6.3              6.5              6.7                6.9

FREQUENCY    (GHz)

cOOLAiiT   flow   cllARACTmisTic

0.4                       Oe                         I `2                         I.6                         2.0

FLOW   l]ATE   (gal/min)



TECHNICAL   DATA

DESCRIPTloN

The  C159GAl four-port,  dual-directional coupler
is  for  use  in   commercial communications  sys-
tems.   It can handle  CW power up  to 20 kilowatts
in   the   forward   direction.    Power   can   also  be
channeled  to  monitoring devices  in both  the for-

e

C159GA1
[lm

DIRECTloNAL     COUPLER

5.925-6.425    GHz

20    kw    CW

ward and reverse directions.  The coupling arms
have  integral  terminations.  The  C159GAl  has  an
insertion loss  of less  than 0.1 dB and directivity
of  more  than  25  dB.     The  coupler  is  small  in
size    and   is   convection   and   radiation   cooled.

GENERAL    CHARACTERISTICS  i

ELECTRICAL

Frequency Range  .........   5. 925  to  6. 425   GHz
Power,   CW .....................             20  kw
Insertion Loss,   maximum  ........          0.1  dl3
VSWR,   primal.y  W/G,   maximum  ..    1.07:1
VSWR,   Coupled ports,   maximum..1.25:1
Directivity,   minimum ............            25  dB
Coupling

Forwards ......................   60  ± 2   dB
Reverse  .......................   40  ± 2   dB

OUTLINE    DRAWING

DIMENSIONS:-jp±-mm

3555     (;/76

PHYSICAL

Dimensions  ..............   See Outline  Drawing
Weight,   approximate   ............   6  1b/2. 7  kg
Mounting Position  ......................    Any
Cooling .............    Convection and Radiation
RF Input and Output  Flanges=< ........    CPR159F
Coupling Connectors3  ................    Type  N
Material .......................   Copper  AIloy

ENVIRONMENTAL4

Temperature
Operating ....................- 2o  to 4o  °c
Non-operating and Storage .....- 40  to  55  °C

Altitude
Operating ..................  8, 000 ft/2. 4 kin
Non-operating and  Storage    50, 000  ft/15. 0 kin

NOTES:

1.   Characteristic  values   are  based  on   performance  tests.
These  figures   may  change  without  notice  as   a result  of
additional  data or  pl.oduct refinement.  Contact the  Varian
Palo  Alto  Microwave   Tube  Division,   Microwave  Compo-
nents  Operation,   before  using  this  information  for  final
equipment  design.

2.   Variation across  the frequency band is  ±Oo 2 dB  maximum.

3.   Other  flanges  and  connectors  are  available upon  special
request.

4.   For   more   information  on environmental  characteristics,
contact  the  Varian  Palo  Alto  Microwave  Tube  Division,
Microwave  Components  Operation.

Printed  in  U.S.A.

varian/palo    alto    microwave    tube    division/611    hansen    way/palo    alto/california    94303
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TECHNICAL   DATA

®

a

DESCRIPTloN

The  H159DA3  is  a four-port,  differential-phase-
shiftcirculator terminated for use as an isolator
in commercial  satellite-communication  systems
operating   between   5.925   and   6.425  gigahertz.
Isolation  between  transmitter  and antenna ports
is  greater  than   23  dB  with  insertion  loss  less

H159DA3

HIGH     POWER     ISOLATOR

5.925-6.425    GHz

15kw

than 0. 25 dB.   Type and orientation of waveguide
ports  can  be modified  to  meet special  customer
requirements.    This   device    is    provided   with
two  integral  cooling  fans  ideal  for  use  in  sys-
tems    requiring   high   a,verage   power    without
liquid   cooling.

GENERAL    CHARACTERIST|CSL

ELECTRICAL

Frequency  Range  .......... 5. 925  to  6. 425  GHz
CW Power  Handling2   ............             15  kw
Isolation,  ports 2  to  1,   min   ......             23  dB
Insertion Loss,  portslto2,  max...        0.25  dB
Input  VSWR

Port  13 .......................     1. 06:1
Port  2 4 .......................       1.1:1

Load  vswR,  port 2,   max .........           2:1
Cooling Fan Powers

Voltage,   50/60  Hz  .............           115   Vac

3557        .5/7r,

PHYSICAL

Dimensions  ..............   See  Outline Drawing
Weight,   approx   ................   30  lb/13. 6  kg
Cooling6    ........................   Forced Air

Ambient Air  Temperature,  max ......    50  °C
Altitude,   max  ................    10, 000  ft/3 kin
RF  Flanges  .......................  CPR-159F
Pressurization Capability6  .........   5 |bf/in2g

(0. 35  kgf/cm2g)
Material.........................Aluminum

Printed  in  U.S.A.

varian/palo    alto    microwave    tube    divislon/611     hansen    way/palo    alto/california    94303



H159DA3

OUTLINE    DRAWING

.221 ±.005                                                                                                                                   2.500±.060
561±013                                                                                                                                                 63.5±  I.5 2
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PORT 2

5.320±.030   _ 14 .Ilo ± .030
Pof'T  ICpfl-159F

FLA135.13±0.76    -' -                                   358.39±0.76

25.250±OcO
641.35 ± I .52

CPFt-159F FLANGE

I

D"ENSIONS: -j#-

NOTES:

1.   Characteristic  values   are  based   on  performance  tests.
These  figures   may  change  without  notice  as   the  result
of   additional   data   or   product   refinement.    Contact  the
Varian  Palo  Alto  Microwave  Tube Division  before using
this  information  for  equipment  design.

2.   The   isolator   can   ha.ndle   18  kw  CW.     For.   information
on    operation    at    this    level,   contact    the     Palo    Alto
Microwave     Tube     Division,     Microwave     Components
Operation    Marketing.

3.   VSWR is  with matched  termination at port 2.

4.   VSWR is with matched termination at port 1.

5.   The 2  integral cooling fans are each rated at 19 watts.

6.   Although  waveguide  pressurization  above normal atmos-
pheric  pressure  is  not  required,  the  unit  can   be  pres-
surized  up    to  51bf/in2g  (0. 35 kgf/cm2g).

®

C



DESCRIPTloN

The  W187BAl  is  a  broadband,  half-wavelength-
thick  ceramic  window.    It  is  ideal  for use with
WR187   waveguide  as  a   pressure  separator  or
an   arc-impeding   device   in   high-power   radar
systems  operating  between   5.4  and   5.9  giga-
hertz.     As   a   pressure    separator,    it   allows
pressurization   of  waveguide   sections   between
the transmitting  tube and antenna.   Because  the
ceramic  is  sealed  and hard brazed to the  OFHC
copper  waveguide,   this  window  can  be  used  to
separate  evacuated  sections  of  waveguide  from
pressurized   sections  with  only  minor   flanging

a ELECTRICAL

Frequency................,
Peak Power Transmission

Dry Air,  at  sea level .....,
Dry Air,  at  301bf/irf g  ...,
SF6 ,   at  30  lbf/in2g .......,

Avera,ge  Power  Transmission
vswR,  typical .............,

W187BAI
HIGH    POWER

MICROWAVE    WINDOW

5.4.5.9    GHz

5    MW,  peak

11    kw,average

changes.    As  an  arc  impediment,   this   window
temporarily  stops  arcs which  initiate  down  the
transmission line from  the tube.  Arcs  generally
travel  from  the  point  of  generation  toward  the
power  source.   Many  tube  failures result  from
this  phenomenon.    By  placing   a  window  in  the
line close to the tube, the required reaction time
of   arc-protection  systems  can   be  extended   to
several hundreds  of milliseconds.   This window,
which   is  similar   to   windows   used   on   Varian
high-power  microwave  tubes,  is  conservatively
rated to handle the specified power.

GENERAL    CHARACTERISTICS]

5.4 to  5.9   GHz

....     700   kw
.....          5   MW
....      30   Ow

.....       11   kw
...   1.1:1

ENvimilMENTAL

Operating
Duty........................

Ambient  Temperature ........
Relative  Humidity,  including

water and frost condensation .

.     Continuous
-30  to +70   0c

.......    95   %

Non-Operating
Temperature ...............- 6o  to +loo   °C
Altitude   .........................   No  limit
Shock,   50G,   11  ±  1  ms  .....  Per Method  202,

MIL-STD-202
Vibration,  normal mounting    Per Method 201,

MIL-STD-202

2401  6/70

Dimensions.....
Weight..........
Mounting Position

PHYSICAL

.......   See  Outline  Drawing

.....................     3   lb

'  I  .  '  .  .  .  I  I  '  .  .  '  ........      Any
Coolant .....   Water or  Ethylene  Glycol mixture

Water  Flow,  minimum  ..........    1  gal/min
Pressure Drop,  at 1  gal/min  ....      5  1bf/ina
Static  Pressure ...............   125  lbf/irf g

RF  Flanges   ...............   Mate with  UG-149
Finish  ....................     Red  Copon  Epoxy
Material  .........  OFHC  Copper,   Copper Alloy

and AL203  Ceranic

NOTE:

1.    Characteristic  values  are  based  on  performance  tests.
These  figures may  change  without  notice  as a  result of
additional   performance    data   or   product   refinement.
Contact   Varian, I'alo   Alto    Tube   Division.    Microwave
Components    Operation   before   using   this   informaLtion
for equipment design.

Printed  in  U.S.A.

varian/palo     alto     tube     division/611     hansen    way/palo     alto/california     94303



W187BA1

APPLICATloN   NOTE

PEN   POWER

The   peak   power   dissipation   capability   of  the
W187BAl    depends   on   the    dielectric   and   gas
pressure   in   the   waveguide.    The   peak   power
which    can   be    handled   using    dry    air,    dry
nitrogen,  or sulphur  hexafluoride  to pressurize
the   waveguide   is    shown   in   "Relative    Power
Characteristics".     Peak   power   is   related   to
the dissipation rating for dry air at atmospheric
pressure  and sea level  as  unity.

CHARACTERISTIC   CURVES

Fl[LATIVE    POWEFI     CHARACTERISTICS

5€6

•
``

zloO
\

15             20                    30             40
ABSOLUTE   Pf`ESSURE  (lbf/in2o)

OUTLINE    DRAWING

COOLING   WATER   CONNECTIONS
45®   FLAf`ED  LONG  NUTIll--,.,I

2.750±.250
53'85 ±6'

2.230 ± .060 2120'±060
56,64± I,52            53.85± I,52

I.000 ± .060

00±.060

25,4 ±''52

4.000

_2.0_  50'8±1,52   _±.060

I 0',6 ± I,52

®
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®
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H284DAI

HIGH     POWEH

CIRCULATOR

2.9-3.1     GHz

D[SCRIPTloN

The    H284DAl    is   a   liquid-cooled,    four-port,
differential-phase-shift  circulator  for  use  as  a
duplexer  or  isolator  in  high-power  radar  sys-
tems  operating  between  2.9  and  3.1  gigahertz.
As  a  duplexer,  with  a  load  at  Port 4,  isolation
between transmitter and antenna ports is  greater
than  20   dB;   insertion  loss  is  less than  0.4 dB.
With loads  at  Ports   3  and 4,  this circulator  can

ELECTRICAL

Frequency Range

be  used  as  a high-power  isolator with  the  same
electrical    performance.      The    H284DAl     can
handle  up  to  6  kilowatts  of  average  power  and
lip to  1. 5  megawatts  of peak  power under maxi-
mum  load  VSWR  conditions.    Type  and orienta-
tion of waveguide  ports  can be modified  to meet
special customer  requirements .

GENERAL    CHARACTERISTICS]

2.9  to  3.1   GHz
Power  Handling Capacity

Average    ...........................  6   kw
Peak    ............................  1.5   MW

Isolation,   minimum   .................    20   dB
Insertion  Loss,   maximum   ........... 0.4  dB
Input  VSWR,   maximum   ...........   1.15: 1
Load  VSWR,   maximum   ...........     2.0:1

NOTES:

1.    Characteristic values  are  based iipon performance tests.
These  figures may  change  without  notice  as  a result  of
additional  data  or  product  I.efinement.     Contact  Varian
Palo  Alto  Tube Division,  Microwave  Components  Opera-
tion before  using this   information for  equipment  design.

2.    Distilled water  isthe  preferred coolant.  For  information

2332  5/70

Dimensions
Weight....

PHYSICAL

......   See  Outline  Drawing
.------------..-.--.       451b

Mounting  Position ........
Cooling2................

Water  Flow   ...........
Waveguide  Pressurization3
R-F  Flanges   ............
Standard  Finish4  .........
Material

............         Any

............  Liquid

•.....   0 . 5   gal/min
•.....      101bf/in2g
See  Outline Drawing
. .  Red  Copon  Epoxy

Copper Alloy

on the  use  of other types  of coolants,   contact the  nearest
Varian Sales  Office.

3.    The  waveguide   may  be   pressurized  up   to  a  maximum
gauge    pressure   of    30    pound-force    per    square  inch.

4.    Other finishes  are  available  upon request.

Printed  in  L..S.A.

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303
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OUTLINE    DRAWING
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TECHNICAL   DATA

DESCRIPTloN

The  11284DA6  is  a four-port,  differential-phase-
shift circulator for use as a duplexer or  isolator
in  high-power ra.dar systems  operating  between
2. 7 and  2. 9 gigahertz.    As a duplexer,  isolation
between transmitter and antenna ports is greater
than  22  dB;    insertion loss  is less  than  0.4  dB.
With  loads  at Ports  3  and  4,  this  circulator can
be  used  as  a  high-power  isolator with the  same
electrical    performance.      The     IE84DA6     can
handie up  to  2. 5  kilowatts of average power and
up to  1. 25  megawatts of peak power under maxi-
mum  load  VSWR  conditions.    Type and orienta-
tion of waveguide ports  can be  modified  to  meet
special  customer requirements.    The circulator
is  cooled by convection and radiation.

®

®

H284DA6

HIGH     POWER     CIRCULATOR

2.7-2.9    GHz

GENERAL    CHARACTERISTICS  1

ELECTRICAL

Frequency Range  .............   2. 7  to 2. 9   GHz
Power Handling Capacity

Average  ......................           2. 5  kw
Peak  .........................         1.25   MW

Isolation,  minimum
Ports  2  to  1    ..................              22   dB

Insertion Loss,  Ports  1  to 2,max..          0.4  dB
Input  VSWR,   maximum ...........    1.15:1
Load vswR,  Port 2,  maximum ....      1. 5:1

NOTES:

1.   Characteristic   values   are   based  on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional  data  or  product  refinement.      Contact   Varian
Palo  Alto  Microwave  Tube   Division,    Microwave   Com-

3560     5/76

PHYsl€AL

Dimensions  ..............   See Outline  Drawing
Weight,   approximate ............   30 lb/13. 6  kg
Mounting  Position   ......................    Any
Cooling   ............    Convection and Radiation

Ambient  Air  Temperature  ......- 10  to  55  C'C
Waveguide  Pressurization, dry air ......    1  atm
Elevation  ....................    10, 000  ft/3 kin
R-F  Flanges  .............   See Outline Drawing
Standard Finish2 ..................   Varian Red
Material.........................Aluminum

ponents    Operation    before    using    this    information   for
equipment   design.

2.   Other finishes  are available upon request.

Printed  in  U.S.A.

varian/palo    alto    microwave    tube    division/611    hansen    way/palo    alto/california    94303
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SCHEMATIC    0F   FERIIITE    CIRCULATOR   WITH    OTHER   COMPONENTS

OUTLINE    DRAWING
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A

A

DESCRIPTION

The W284BC2 is a half-wavelength-thick ceramic
window.   It  has  ideal  characteristics  for use  in
high-power systems  operating  between 2. 81  and
2.91    gigahertz,    such   as    linear   accelerators
which  require  pressurization on one  side  and  a
vacuum  on  the  other.    The  vacuum  flanges  are
specially designed for high-vacuum  systems  and
are  used   with  a  preformed   copper  gasket.    A
reinforced waveguide handles the high pressures
that  would  be required  on  the  amplifier side  of
the    window.     The   aluminum-oxide   window   is
similar  to  windows  used on  Varian  high  power
microwave  tubes  and  is  conservatively  rated to
handle the  specified power.

ELEC"lcAL

Frequency................
I'eak Power Transmission

Dry Air,   at sea level .....
Dry Air,   at  301bf/inag  . . .
SF6 ,   at  301bf/in2g .......

W284BC2
HIGH    POWER

MICROWAVE    WINDOW

2.81     .    2.91     GHz

30   MW,    peak
18   kw,   average

GENERAL    CHARACTERISTICSL

2.81  to  2.91   GHz

low
6Ow

30MW
Average  Power  Transmission  .....          18  kw
VSWR , 2  typical ..................   1.10 : 1

Dimensions.....
Weight..........
Mounting Position

PHYSICAL

......   See  Outline  Drawing

..................            81b

' .... '.''''''.''''          Any
Coolant  .....  Water or  Ethylene  Glycol Mixture

Water  Flow,  minimum   ..........   1  gal/min
Pressure Drop,  at  1  gal/min  .....   5  lbf/irf

...   125  ibf/irf8
Red Copon Epoxy
.   OFHC  Copper,

Static Pressure

Material

ENVIRONMENTAL
Operating

Duty...............................................

Ambient  Temperature  ................................
Relative  Humidity,  including water and frost condensation

Non-Operating
Temperature
Altitude....

Al 203  Ceramic,  and Copper Alloy

Shock,   50G,   11  ±  1  ms   ....
Vibration,  normal mounting

2403   6/70

Continuous
-3o  to +7o   0c

95%

-60  to  +100   0c

No limit
Per Method 202,  MIL-STD-202
Per  Method  201,  MIL-STD-202

Printed  in  U.S.A.

varian/palo     alto     tube     division/611     hansen    way/palo     alto/california     94303



W284BC2

APPLICATloN   NOTES

PEAK    POWEH

The   peak   power   dissipation   capability   of  the
W284BC2   depends   on   the   dielectric   and   gas
pressure   in   the   waveguide.     The   peak  power
which    can   be    handled,     using   dry    air,  dry
nitrogen,  or sulphur  hexafluoride  to pressurize
the   waveguide    is   shown    in   "Relative    Power
Characteristics".     Peak   power   is   related   to
the dissipation rating for dry air at atmospheric
pressure  and sea level as  unity.

NOTES:

1.   Characteristic  values  are  based  on  performance  tests.
These  figures  maLy  change  without  notice as a  result of
additional   performance   data   or   product   refinement.
Contact   Varian   Palo   Alto   Tube   Division,    Microwave
Components    Operation   before   using   this   information
for equipment design.

2.    In   linear   accelerator   applications   at   2.856   GHz,   the
maximum  allowable  VSWR  is  1.05:1.

CHARACTERISTIC   CURVE

Typical    performance   values

n[iATivE   powER   cHARACT[RisTics

s€6

p!Na A
oOk

ti\1

15             20                    30            40
ABSOLUTE   PPESsuf]E  (Ibf/ln2o)

T:;:)I,,i,-,,!![:`'OUTLINE    DRAWING

5060

`VARIANVACuUMFLANGE
SK71777    2  PLACES ®
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H430DA4
HIGH    POWER

ISOLATOR

1.75.1.85        GHz

14    kw    CW

DESCRIPTION

The H430DA4 is  a four-port, differential-phase-
shift  circulator  for  use  as  an  isolator in  high-
power CW  troposcatter  communication systems
operating between 1. 75  and 1. 85  gigahertz .   With
loads  at   Ports  3  and  4,   isolation   between  the
transmitter  and   antenna  ports  is   greater than

ELEC"lcAL

Frequency Range   ..........
Power Handling Capacity   . . .
Isolation,  minimum  ........

20  dB;  insertion loss  is  less  than 0.3 dB.    Type
and orientation of waveguide  ports  can be modi-
fied   to   meet   special   customer   requirements.
This device requires liquid cooling, using either
water   or    an   ethylene   glycol/water   mixture.

GENERAL   CHARACTERISTICS]

1.75  to  1.85   GHz
.......     14kw
.......     20   dB

Insertion  Loss,  maximum   ........... 0.3  dB
Input VSWR,   maximum  ............   1.2:1
Load VSWR,   maximum   ............   3. 5:1

NOTES:

1.    Characteristic values  are based upon performance tests.
These  figures  may  change  without  notice  as  a result  of
additional  data  or  product  refinement.    Contact  Varian
Palo Alto  Tube Division,  Microwave  Components  Opera-
tion before  using this  information for  equipment design.

2.    Unit  can  be  designed   to  operate  in  any  other  position.

2333  5/70

Dimensions
PHYsl€AL

.......   See  Outline  Drawing
Weight,   approx  ................
Mounting Positions  .............
Cooling3......................

Ethylene  Glycol/water ........
Pressure  Drop,  at 2  gal/min . .

Waveguide  Pressurization4 ,  max

...     901b
Horizontal
. . .  Liquid
2  gal/min
15  lbf/in2
5  lbf/irf g

R-F  Flanges   ............   See  Outline  Dra,wing
Standard  Finish5  ............  Red  Copon Epoxy
Material  .........  Aluminum  and  Copper Alloy

3.    If   more   cooling   information   is    desired,    conta,ct    the
nearest Varian Sales  Office.

4.    Although    waveguide    pressurization    above   normal  at-
mospheric   pressure  is  not   required,   the  unit   may  be
subjected  to   gauge  pressures   up   to  5  pound-force  per
sqliare  inch.

5.    Other  finishes  are  available  on  special order.

Printed in  U.S.A.

varian/palo     alto     tube     division/611     hansen     way/palo     alto/california     94303



H430DA4

OUTLINE    DRAWING
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varian
electron tube`and device group

D[SCRIPTloN

The    H650YAl    is    a    three-port,     Y-junction
circulator  for  use  in  high-power  I.-band radar
systems operating  between  1.25  and 1. 35 giga-
hertz.   It can handle up to 600 watts of   average
power and 600 kilowatts of peakpower.   Isolation
is  greater  than  20  dB and insertion loss  is less
than 0.3 dB.   Whenport3is terminated,  the  cir-
culator can be used as an isolator .  It also operates
under short circuit load conditions but waveguide
pressurization  with   SF6   gas  is   required,   the
amount of pressurization depending upon the  com-
bined forward and reflected power.   This  unit is
convection and conduction cooled and is  ideal for
equipment that does not require  a cooling system .

®

®

TE€HN[€AL    DATA

H650YAl
illGH   powER    cmciiLATOR

1.25-1.35    GHz

600    W    AVERAGE

600    kw    PEAK

GENERAL   CHARACTERIST|CSL

ELECTRICAL

Frequency Range   ..........    1. 25 to  i. 35  GHz
Power Handling Capability,  peak   ....    600  kw
Power Handling Capability,  average   .    600  W
Isolation,  minimum  .....
Insertion Loss,  maximum
Iuoad VSWR,  maximum  . .
Input VSWR,  maximum  . .

Dimensions
Weight    ...
Cooling  . . .

PHYsloAL

......   See  Outline  Drawing

...................      521b

Convection and Conduction
...      20  dB               Waveguide  pressurizatiorf   .......   30  lbf/irfg
..    0.3  dB                RFFlanges   ...........    MatewithuG-418B/U

Short Circuit            Standard  Finish3  ............  Red Copon Epoxy
1.2:1                        Material

OUTLINE    DRAWING

Aluninun

=:::::==:::=i::.==]==:-:`:-?-T>:#iril-:-i=---=:iriT-
22711/70 Printed  in  U.S.A.

palo      alto      tube      division/611       hansen      way/palo      alto/california     943o3



H650YA1

NOTES:

1.    Characteristic  values  are  based  on  performance tests.
These  figures may  change without  notice  as  a  result of
additional  data  or  product  refinement.    Contact Varian
Palo  Alto  Tube  Division   before  using  this  information
for equipment design.

2.   Waveguide  pressurization  is not  normally  required un-
less   the   unit   is   operated   with   a   short-circuit   load.

3.    Other finishes  are available upon special request.



TECHNICAL   DATA

DESCRIPTloN

The    W975AA3    is    a    liquid-cooled,   disc-type
ceramic  window.    It   is   ideal   for   use  in   very
high-power  systems  operating  between  755  and
825  megahertz  and  where   pressiire  separa,tion
is  required  in  the  output  waveguide  system.    It
will  handle  a  vacuum  on  one  side  and  pressur-
zation on the  other if  required for iise  in  linear
accelerators.   The  W975AA3  utilizes  beryllium-
oxide  ceramic  that  assures  low heating  effects
across  the  ceramic  face.    This  window,   which
is  similar to windows  used on Varian high-power
microwave   tubes,    is   conservatively   rated   to
handle the  spe.cified power.

a

®

ELECTRICAL

Frequency Range   ..........
Peak Power  Transmission2  .
CW Power  Transmission   . . .

W975AA3
HIGH     POWER

MICROWAVE     WINDOW

755.825    MHz

100    MW,    peak

150    kw,    average

GENERAL    CHARACTERISTICSL

755  to  825   MHz
.....    100   MW
.....    150   kw

VSWR,   maximum .................     1.1:1

ENVIRONMENTAL  3

Temperature
Operating   ..................- 25  to  2oo   °F
Nonoperating and Storage   ....- 4o  to  25o   °F

Altitude,  maximum
Operating   ................   8, 000  ft/2. 4  kin
Nonoperatingand storage  . .  35, 000  ft/9. 5  kin

NOTES:

i.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a I.esult  of
additional     performance     data    or    product    refinement.
Contact    Varian    Palo    Alto    Microwave   Tube   Division,
Microwave    Components    Operation,    before    using    this
information  for   equipment  design.

3(;±9    2/77

PHYSICAL

Dimensions  ..............   Siee Outline Drawing
Weight,   approximate   ............   33  lb/15  kg
Mounting  Position  ......................    Any
Coolant   .....  Water or  Ethylene  Glycol  Mixture

Water  Flow,  min  .......  1  gal/min(0.06  I/s)
Pressure Drop,

at 1  gal/min .....   5  lbf/in2 (0. 35  kgf/cm2)
Static  Pressure  ..............     125  |bf/in2g

(8. 75  kgf/cm2g)
RF  Flanges  ..... Mate with  modified  CPR-975F
Material,  window ....  Beryllium-Oxide Ceramic
Matel.ial,  flange ...............   Stainless  Steel

2.   Pressurization   of  30   lbf/in2g(2.1   kgf/cm2g)   with  dry
air  is  required  at  this  power  level.

3.   For   more  information  on  environmental cha.racteristics,
conta,ct   the   Varian   Palo   Alto  Microwave   Tube  Division.

Printed  in  U.S.A.

varian/palo    alto    microwave    tube    divislon/611    hansen    way/palo    alto/california    94303



W975AA3

13.250  ±  .032
336.55  ±  0.81

OUTLINE    DRAWING

MATES   WITH  CPP-975
FLANGE   (2)

10.000  ±  .050
254.0  ±  I.27

I
2.940  ±  .060
74.68  ±  I.52I

OPERATING    HAZARDS

Read  the following and  take all necessary precautions
to  protect  personnel.    Safe  operating  conditions  are
the   responsibility    of   the   equipment    designer    and
the   user.

Bervllium-Cbcide  Ceramics.  This  component contains
Beryllium-oxide     Ceramics.       BERYLLIUM-OXIDE
DUST     AND    FUMES    ARE    HIGHLY     TOXIC     AND
BREATHING     THEM     CAN    RESULT     IN    SERIOUS
PERSONAL  INJURY  OR DEATH.    Never  perform  any

ZfoLANTFiTTiNGs(2)
37°  FLARE  FOR
3/8   0.D.  TUBING

operation   on   the    ceramic   parts  of  this  component
which might produce dust or fumes,  such as grinding,
grit blasting  and  acid  cleaning.

Procedures   should   be   established   and  enforced   to
fully   safeguard   all   personnel   from   these  hazards.
Labels    and    caution   notices    must   be   provided   on
equipment  and  in  manuals  clearly  warning  of   these
hazards.



DESCRIPTloN

The    W975AAl    is    a    liquid-cooled,   disc-type
ceramic  window.    It   is  ideal   for   use  in   very
high-power  systems  operating  between  755 and
825  megahertz  and  where   pressure  separation
is  required  in  the  output  waveguide  system.    It
will  handle  a  vacuum  on  one  side  and  pressur-
zation on the  other if  required for iise in  linear
accelerators.   The W975AAl  utilizes berylliiim-
oxide  ceramic  that  assures  low heating  effects
across  the  ceramic  fa,ce.    This  window,   which
is  similarto windows  used onvarian high-power
microwave    tubes,    is   conservatively   rated   to
handle the  specified power.

•iil

r\

W975AAI
HiGH    powEn

M[CROWAVE    WINDOW

755.825    MHz

100    MW,    peak

150    kw,    average

GENERAL   CHARACTERISTICSL

ELECTRICAL

Frequency  Range   ............   755  to  825   MHz
Peak Power  Transmissions   .........   100  MW
CW Power  Transmission   ...........   150  kw
vswR,   typical  ...................    1.1:1

ENVIRONMENTAL  3

Temperature
Operating -25  to  200   0F

Nonoperating and Storage   ....- 4o  to  25o   °F
Altitude,  maximum

Operating.............
Nonoperating and Storage

NOTES:

1.    Characteristic  values  are  based  on  performance  tests.
These  figures  may  change  without  notice  as  a  result of
additional   performance   data   or   product   refinement.
Contact   Varian   Palo   Alto    Tube   Division,    Microwave
Components   Operation,   before   using   this   information
for equipment design.

24o2    6/70

PHYSICAL

Dimensions.......
Weight,  approximate
Mounting position   .

See  Outline  Drawing
............      311b

............         Any

Coolant  .....  Water  or  Ethylene  Glycol Mixture
Water  Flow   ....................   1   gal/min
Pressure  Drop,  at  1  gal/min .....     5  1bf/in2
Static  Pressure  ...............   125   1bf/in2g

RF  Flanges   ....   Mate with modified CPR-975F
Finish  .....................  Red  Copon  Epoxy
Material,  window  . . .  Beryllium-Oxide  Ceramic

2.    Pressurization  of   3o  lbf/irfg  with  dry  air  is  required
at this  power level .

3.    For more information on environmental  cha,racteristics,
contact the Varian Palo Alto Tube Division.

4.   Other finishes  available  at customer request.

Printed  in  U.S.A.

varian/palo     alto     tube     division/611     hansen    way/palo     alto/california     94303



W975AA1

13.250  ±  .032
336.55  ±  0,81

OUTLINE    DRAWING

MATES   WITH  CPR-975
FLANGE   (2)

10.000  ±  .050
254,0  ±  I,27

111111111
2.940  ±  .060
74,68  ±  I,52

_.._.    .__   '

/OLANTFITTINGS(2)
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varian
palo alto tube  division TECHNlcAL   DATA

VE(   )-8410
Series

ARC    SENSOR

2.6-18.0    GHz

30-40    GHz

a

DESCRIPTloN

The    VE()-8410    arc   sensor   is    a   solid-state
optical device for  detecting visible  arcs  and  ex-
cessive-reflected power in high-power microwave
systems.    The   sensing   portion   is   an   integral
part  of  a 90°  waveguide  bend.    The  arc  sensor
mounts betweenthe microwave tube output  flange
and the waveguide transmissionline.  Models  can
be  supplied  to  cover  a,ll  the  standard waveguide
bands  between  2.6  and  18.0  gigahertz  and from
30.0  to 40.0  gigahertz.    When ordering,   specify
the frequency band desired by inserting the third
prefix  letter  as  shown  in the table below.    This
arc  sensor   can   be  adapted  to  other  waveguide
configurations  on specia,1 order.

This   compact,   rugged   component   responds  to
visible  arcs  which   may   occur  adjacent  to  the
microwave   tube  window  and,   with   appropriate
external circuitry, can actuate a suitable switch-
ing arrangement,  such as  a diode  switch,  crow-
bar,   etc.    In  addition,   it  can  detect  excessive
reflected  power,  by amplifying  a  signal voltage
from  a  directional  coupler in  the  output  trans-
mission line  and supplying this amplified voltage
to an external protective circuit.

Its  reaction   time  is   5   microseconds  or   less,

which   is   more   than  adequate   for   most   high-
power  systems.    Only   a   28-volt,   85-milliam-
pere,    d-c   supply   is   needed,    however,    other
supplies    may    be    used    with    proper    series
resistors.     Each    unit    includes    fail-safe  cir-
cuitry   which   protects   the  microwave    tube    if
either of the two cables  is disconnected.

FEATURES

•   Senses visible  areas  and high reflected power.
•   Meets  requirements  of MIL-E-5400,  Class  11,

environmental specification.
•   Fail-safe  if cables  are disconnected.

•   Temperature    compensated   over   the    range
-54°C  to +9o°c .

•   Includes  a built-intest lamp to checkresponse
of arc-sensing circuitry.

GENERAL    CHARACTERISTICS

Operating Waveguide Mating
Flange to  FlangeRadius,r

Type
Frequency Type Flanges See  Outline  Drawing Number

(GHz) (in/mm).
2.60-3.95 WR284 uG-53/U 4.4/111.76 VES -8410

3.95-5.85 WR187 UG-149A/U 4.0/101.6 VEC-8410

5.85-8.20 WR137 UG-344/U 3 . 0/76 . 2 VEJ -8410
7 . 05-10 . 00 WR112 uG-51/U 2 . 5/63 . 5 VEH-8410

8.20-12.40 WR90 uG-39/U 2 . 0/50 . 8 VEX-8410

12 .40-18 . 00 WR62 UC+419/U 2 . 0/50 . 8 VEU-8410

30 . 00-40 . 00 WR28 UG-599/U 1.19/30 . 2 VEA-84|o4

Printed  in  U.S.A.

varian/pale     alto     tube     division/611     hansen     way/palo     alto/california     94303



VE(    )-8410

GENERAL   CHARACTERISTICS  I

ELECTRICAL

Input Voltage,  nominal   ............. +28  Vdc
..   85  mAdc

2  -  16  Vdc
1300    r2

'''    5   4ts

.    470   kQ

Input Current,  nominal  . . .
output signal

Voltage,   approximate   ..
Source  Impedance ......

Response  Time,  maximum
Reflected Powers,

Jack Input Impedance   . .

Connectors
Reflected I'ower

PHYSICAL

OSM  212
Input Power,  Fault Signal Output,

Test Light,  and Back-power
Test  .......  Burndy BT07A-10-6P Bantam

ENVIRONMENTAL

Operating   ...............   Meets  MIL-E-5400,
Class  11 Specification

Temperature Range,  ambient ...- 54°C  to +9o°c

APPLICATION    NOTES

The followingdesignconsiderations and operating           Pins A and j2 of the  Burndy Bantam plug are the
instructions  point  out essential  external  circuit           input  power  connections.    Pin  8  is  the chassis
elements that  should be  provided by  the user to           ground terminal.  Make sure pola-rity is  correct.
assure  optimum  arc-sensor performance.  Fail-           A  mating socket  for this  connector is  furnished
ure  to  provide  these  elements  with  the  proper           with  each unit.    All  wires  to this  socket should
polarity,   may   produce  disastrous  results,   not           be  shielded.
only to the arc sensor but also to the microwave
tube  it  is  intended  to  protect.                                                                                                        OUTPUT   SIGNAL

The  sketch   below  shows  the  relative  locations
of the various  arc-sensor terminals .

lNPUT     POWEFI

The  Varian  arc  sensor  is  designed  to   operate
with   an  input   power  of   28   Vdc   at   85  rnA.     It
operates   satisfactorily   with   the   input   voltage
varying from  19  V to  30  V.    If the  28  Vdc  is  ob-
tained  from  a  higher  d-c voltage  line,   Table  A
shows the  correct series  resistor to use. I'ower
rating of resistors  is  10 watts.

Table A

Positive Supply
Voltage

(V)

External Supply
Resistor

In   the   presence  of   adequate  light,   such   as   a
waveguide  arc,  or a  d-c signal from the  reflec-
ted  power  input,  an  SCR  is  "fired" and  an out-
put  voltage  of  up to  2  V  will  be  present on  Pin
F of the power plug.    With  no  light  present and
without a  d-c  voltage  from  the  reflected power
input,the  output  voltage  will  be  at  least  16   V.
The  source  impedance  of  the  output  circuit   is
1300  a.      Usually,   the   output   signal   is   fed  to
additional    control    circuits     supplied   by   the
customer.    The  extent  of this  control  circuitry
is   determined   from   system   desigli   consider-
ations.    (Varian can  furnish a power supply  and
control   unit   for   use   with   the   arc   sensor   on
special    order.)   Basically,    the    output   of   the
sensor is  the voltage  from  an SCR.    It operates
at  two  different  levels;  in  the  armed  condition,
the  voltage  is  approximately  16  V  while  in  the
fired   condition   the   voltage   is   less   than   2  V.

FIEFLECTED     POWER     INPUT

A    miniature     OSM212     female    connector    is
provided   to  permit  monitoring  of  the   detected
voltage  from  the  back-power  coupler.     A  fault
signal is produced when the  d-c  input is  greater
than  a  preset level.   The  factory preset level to
produce  a fault signal  is  125 mv  at  the  OSM  212
connector.    The  input  to  the  OSM connector for
any fault condition must be positive.

The   sensor  cannot   be   "armed"   for    operation
and  also  provide  fail-safe   performance   unless
the   back   power   line   is    properly   terminated.

For   proper    operation,    the    crystal   must   be
shunted  by  a  resistor  equal  to  its  video  impe-
dance.    This value  is typically  370  to  470  ohms
for most crystals .
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TEST    LAMP

A   test   lamp   is  incorporated   in  the  sensor  to
determine  the  visual  response  of  the  unit.   An
actuating  push-button switch  connected  between
Pins  8 and C  must be provided by the customer.

Shorting  Pin  C  to  Pin   8  will   simulate  a  fault

Output    Signal

Intermediate    circuitr

condition,   and  thereby  indicate  whether  or  not
the  visual  circuitry  is  operating  satisfactorily.

BACK    POWER    CIRCUIT    TEST

Shorting  Pin  E  to  Pin  jB,   will  simulate  a  fault
condition.    This will  indicate whether  or not the
back-power  circuit   is  operating  satisfactorily.

EXTERNAL     CIRCUIT     REQUIREMENTS

as    required    by   the
application,     is    necessary    to     activate     the
switching   arra.ngement.

Both  fault  indicator  li ht  and  reset  switch  are
desirable to obtain optimum system performance .
The  reset  switch should  be  a simple  normally-
open  push-button  type  that  shorts  Pins   F  to  8
and   ''rearms"   the  circuit.   A  resistor  may  be
required  in  series  with  Pin F  to  limit  the  rate
of  rise  of  the  voltage  between  Pins  F  and 8 on

NorES:

1.   Characteristic   values   are  based  on  performance  tests.
These  figures  may  be  changed without notice  as  a result
of  additional  data  or  product  refinement.     Varian   Palo
Alto   Tube  Division   should  be  consulted before  using this
information  for  final  equipment  design.

2.   For  best  operation,  the  reflected-power  detector  should
be  shunted  by  a  resistor   equal  to  its  video  impedance.

the   arc   sensor.    This   rate   of  rise  should  not
exceed  20  volts  per  microsecond.

Back    Power   Test  3

A push button to short Pin  E  to  Pin  8 is needed
for testing the back-power circuit.

Test    Lamps

A   bush   button   that   shorts   Pinc   to   I>inB   is
required     for    testing    the    visual    responses
of the  sensor .

For example,   silicon  crystal   has   a,  video  impedance  of
about 470  a.

3.   Both   back-power   push   button    and   the   test-lamp   push
button    indicate    a    fault    condition    if   the    circuitry  is
working   properly.     Both    circuits    are    "rearmed"    by
the  reset  switch.

4.   The  VEA-8410  is  a H-plane  bend type  arc  sensor.

OUTLINE    DRAWING
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TECHNICAL   DATA

varian

FEATURES

•   htegrated ferrite circulator,  arc sensor,  dry
load,  waterload,  and cross-guide coupler

•   Power   source    and   its   load   isolated    by   at
least   26  dB

•   Operates    at    10  kw    CW    over    the    7.9    to
8.4   GHz    band

•   Presents  a  maximum  VSWR  of  1.05:1  to  the

power  source
•   Low out-of-band VSWR

•  Operable    into   a    maximum   load    VSWR    of
2. 0:1   continuously

•   Reverse  power  coupling  flat  to  ±  0.4 dB  and
with  directivity  of  26 dl3

•   Excellent phase and amplitude linearity

•   Detects visible arcs  and  high reflected power

•   Electronic     circuitry      meets      MIL-E-5400
Class  11   environmental   specifications

YUH18426
[NTEGRATED

MICROWAVE     COMPONENT

7.9.8.4    GHz

10    kw    CW

DESCRIPTloN

a

The  VUH-8426  integrated microwave  component
is  composed  of  a  liquid-cooled,  four-port,  dif-
ferential    phase-shift  circulator   terminated   at
port   3   with   a   miniature   high   power   ceramic
water load and  at  port  4  with a finned  dry load.

The input end  of  the  circulator  couples  directly
to  an  E-plane  bend on which is  mounted an opti-
cal arc-sensing silicon controlled rectifier.  The
all   solid-state   IC   control   network   includes   a
reverse  power  sensor  actuated  by  a  user  pre-
set  threshold  signal  from  a  41-dB  cross-guide
reverse-power  coupler.    The  coupler  is  physi-
cally  mounted  at   the  input  port  (port  1)  of  the
circulator.     This  unit  was  designed  to  be  used
in    the    most    critical    applications    Of    7.9   to
8.4  gigahertz   satellite   communications   trans-
mitters  operating  at  the  10  kilowatt  CW  power
level.    It permits operation of  a high power  tube

3538     4/76

into  very  low  reflected  power   (maximumvswR
of   1.05:1   when   terminated   with   a   1.5:lload)
while   isolating   the  tube  from  the  antenna  load
by   at   least   26  dB.     Over   any   125   megahertz
band,   this   isolator    provides    minimum    phase
devia,tion   (±3  degrees  maximum)   and   excellent
amplitude   linearity   (±  .05 dB maximum)  in  the
power  amplifier.

In the event of a high standing wave on the output
side  of  the  cross-guide coupler or an arc  in the
vicinity Of  the  power  amplifier output window,  the
arc  sensor   output  signal   will  drop  from  a.bout
16  volts   to  2  volts  in less  than  5 microseconds.
This  signal  can then be used to control  thepower
amplifier drive signal  or  its  beam voltage.     For
more information,  refer  to the  VEW-8480 Tech-
nical  Data  Sheet.

Printed  in  U.S.A.

varian/pale    alto    microwave    tube    division/611    hansen    way/palo    alto/california    94303



VUH-8426

GENERAL   CHARACTERISTICS  I
ELECTRICAL

Frequency  ..................   7. 9  to  8. 4   GHz
Power  Handiing,   CW   ...........            10  kw
Isolation,   min    .................             26   dB
Insertion Loss,  max  ............       0.25  dB
Deviation,   max,   over  any  125 MHz  band

Phase  Linearity  ..............          ±  3  o
Amplitude  Linearity  ..........   ±  0. 05  dB

Coupling,  flat  to  ±0. 4  dB  ........    41 ±  1   dB
Directivity,   min ................            26   dB
Input Vsun,  mar,

with  1. 5:lload  ...............    1. 05:1
Out-of-Bandlnput vswR2,  max..     2.0:1
Load VSWR,  mar

Continuous ...................      2 . 0 :1
For  0. 5  seconds ..............

Arc  Sensor
hput Voltage .................
Input  Current,  max ...........
Response Time,  max  .........
Cfutput  Voltage   ...............

Armed,   min  ...............
Fired,   max  ................

D"ENSIONS: -j#-

Short Circuit

28   Vdc
85  mAdc

5HS

16   Vdc
2Vdc

MECHANICAL

Dimensions  ..............   See  Outline Drawing
Constituent components    ........   Circulator,

Arc  Sensor,  Dry Load,
Water Load,  Cross-Guide Coupler

Weight,   approx   .................. 18  lb/8.2  kg
Cooling,  60/40 Ethylene Glycol/

Water,   min  ........     1. 25  ga.I/min(0. 0751/s)
Coolant Operating

Temperature Range ..........   130  to  157  ° F
hput Flange ,........   CPR-112G modified  with

0. 08  in/0.2  mm deep groove
Output Flange  .....................  CPR-112G
Coupler  Connector ....................  Type  N
Paint.................................Black

NorES:

1.   Characteristic  values   are  based   on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional    data   or    product   refinement.      Contact    the
Varian  Palo  Alto  Microwave  Tube Division  before using
this  information  for  final  equipment  design.

2.   Out-of-band   frequency   ranges   are  7.2  to  7.9  GHz  and
8.4   to   8.9   GHz.

OUTLINE    DRAWING
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DESCRIPTION

The VE( )-8480  and  VE( )-8486  arc  sensors  are
solid   state   electro-optical   devices   that  detect
visible   arcs   in   high  power   microwave   wave-
guides.     The   VE()-8480,    in   addition,    detects
and responds  to excessive reflected power which
occur  as  a  result  of  an  impedance   mismatch.
The sensing portion is an integral  part  of  a  9o°
waveguide bend.  The arc  sensor mounts  between
the microwave  tube  output  flange and  the wave-
guide transmission line.   Models can be  supplied
to  cover   all  the  standard  waveguide  bands  be-
tween   1.12   and   18.0  gigahertz  and  from  26.5
to  40.0  gigahertz.    When  ol.dering,   specify  the
frequency   band  desired   by   inserting  the  third
prefix  letter  as  shown  in the table below.    This
arc  sensor   can  be  adapted  to  other   waveguide
configurations  on  special  order.

FEATURES

•   Senses visible arcs  and  high reflected power.

•   Meets requirements of MIL-E-5400,   Class  3,
environmental  specification.

•   Fail-safe   if  reflected  power  cable   becomes
discormected.

•   Operator intervention required for each initial
power turn on.

•   hcludes    means     for    testing    back    power
circuit.

•   Temperature  compensated  over  the  range  of
-54°C   to  +95°C.

•   hcludes a built-in test lamp to checkresponse
of arc-sensing circuitry.

•   Pressurizable   to   301bf/rig(2.1 kgf/crfg).

GENERAL   CHARAOTERISTICS]

Operating Waveguide Mating
Flange to FlangeRadius,r

Type
Frequency Type Flanges See Cmtline Drawing Number

(GHz) (in/mm)

1.12-1. 70 WR650 UG-418A 6. 0/152. 4 VEL-8480 or VEL-8486
2. 60-3. 95 WR284 uG-53/U 4. 4/111. 76 VES-8480 or VES-8486
3. 95-5. 85 unl87 UG-149A/U 4. 0/101. 6 VEG-8480 or VEG-8486
5. 85-8. 20 rml37 UG-344/U 3. 0/76. 2 VEJ -8480 or VEJ -8486
7. 05-10. 00 WR112 uG-51/U 2. 5/63. 5 VEH-8480 or VEH-8486
8. 20-12. 40 un90 uG-39/U 2. 0/50. 8 VEX-8480 or VEX-8486

12. 40-18. 00 WR62 UG-419/U 2. 0/50. 8 VEU-8480 or VEU-8486
26. 50-40. 00a WR28 UG-599/U 1. 19/30. 2 VEA-8480 or VEA-8486

None 1ectronics for all frequencies VEW-8480 or VEW-8486

3566     7/76 Printed in  U.S.A.

varian/palo    alto   microwave    tube    division/611    hansen   way/|]alo   alto/california    94303



GENERAL   OHmACTERisTics 1

VE(   )-8480,   VE(   )-8486

ELEC"lcAL

hput  Voltage,  ±109}o .................  28   Vdc
Input Current,  TestLightactuated  ....  80  mAdc
output Signal

Armed,   min  .....................  16  V
Fired,  max ......................    2  V

ENVIRONMENTAL

Temperature Range
Operating

70, 000 ft  .................- 54  to +34
50, 000 ft  .................- 54  to +60
Sea Level .................- 54  to +95

ResponseTime,  mine ...............     1  ps                      Non-operating ...............- 62  to+125
Reflected Power

Jack Input Impedance  .............  >1  MQ

PHYSICAL

Cooling,4  VEA-8480  and VEA-8486 ...... Liquid
Comectors

J1 - Reflected Power Jack  ....   SMA (Female)
Solitron #2971-6001  or  equiv.

J2  - Control Receptacle .............  Burndy
BT07A-10-6P or equiv.

APPLICATION   NOTES

This compact,  rugged component can respond  to
two  kinds   of  fault  signal  inputs.    The  first  is
optical   with   response   to   visible   arcs   which
occur  between  the  sensor  head  and  the  micro-
wave  tube  window.    The second  is an electrical
one responding  to reflected power  and  available
in the VE( )-8480 series only.

The    optical    detecting   element   is    a    photo-
sensitive   SCR  which  provides,   through  direct
connection, the control logic to external control-
driven  circuitry  for  rf-drive-line diode switch-
ing,      main-power      switching,      or     crowbar
switching.   In   the   armed  condition,   the  signal
output  directly  from   the   anode   of  the  SCR  is
16  Vdc   or   more.    h   the  fired  condition,   the
output  drops  to  2  Vdc  or  less.    These voltages
appear  between  Burndy  cormector pins  F  or  D,
and  8  (ground).

This  SCR  can also be actuated  in the  VE( )-8480
series   at   a  preset  level   by   a  voltage   signal
arriving  from  a  user  supplied  reflected-power
directional-coupler and  signal  detector mounted
in   the   output   transmission  line.    This  signal,
which is proportional to reflected power, is  pro-
cessed   by   means   of  solid-state,  temperature-
compensated  integrated  circuits  including  dual
op-amps,   comparators  and  a  reference   diode.
The factory preset firing level of voltage input to
the SMA reflected power connector Jl is  +95 ±10
mvdc,   within  the  specified  temperature  range.

The   reflected-power   input   cable  (SMA  Recep-
tacle)   operates   in   a  fail-safe   mode.     If  this
cable is for any reason disconnected or severed,
the  sensors  will  fire  and  cannot  be  reset  untfl

reconnected   or  until   Jl   is  shorted  to  ground.
For best operation  the reflected-power  detector
should be shunted bya resistor equal  to its video
impedance.   For example,   a silicon  crystal has
a   video   impedance  of   470  fa    The  sensor  has
been  designed  to give a failure signal each  time
power  is  turned  on.    This requires an operator
to  reset  the sensor  before power can be applied
to  the  tube.

Hn A  ............................. 28  Vdc
Pin 8  ...................  Common (Ground)
Pin C  .............. Light Test (Momentary

Contact to  Ground)
Pins  D, F ....  Fault Signal -Reset Counection

(Momentary Contact to  Ground)
Pin E  ...............   Reflected Power  Test

The reaction time of the reflected-power portion
of the circuit is 1 Hs or less.   However,  the light
sensing portion of the circuit may not respond as
quickly   because   the  SCR  is  a  light-integrating
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device   which  has   a  manufacturer's   minimum
rated   light-trigger-intensity   of   2   1umens/ft2
(ft-candies).   Factory  measurements  of numer-
ous  VEW-8480 sensors,  using  a  pulsed  LED  as
the  light  source.   give  response  times  ranging
from  2  to  4  Hs.    For  known  low-light-intensity
applications   one   or   more   factory   adjustment
or  redesign  of  the  output  discharge  or   biasing
circuits  can  be  made  on  request.

This   sensor   head   operates   with  an  externa.Ily
supplied  28  Vdc  ±  10%   regulated  power supply
dra.wing  55  rnA  or  less  in  either  the  armed or
fired   conditions.     An   additional   25  rnA  power
supply  capacity  is  required  to  operate  the  test
lamp.      Some   possible   external   circuitry   is
shown   below.

FF

D

F

a
a

EXTERNAL
28  VDC

FiELAY  COIL
CROWBAR

OFt
POWEP  INTERLOCK

DIODE
SWITCH
DRIVER

TO
DIODE
SWITCH

It   is   recommended   that   all   wires   leading  to
either receptacle  be  shielded  to eliminate  tran-
sient   response.      Also,    any   external    power

NOTES:

1.   Characteristic  values   are  based   on  performance  tests.
These  figures  may  change  without  notice  as  a result  of
additional  data  or  product refinement.    Varian Palo Alto
Microwave     Tube     Division,     Microwave     Components
Operation,   should  be  consulted  before  using  this  infor-
nation  for  final  equipment  design.

VE|   ).8480,   V[(   ).8486

source   used   to   supply   circuits    cormected   to
pin   F   or   D   may  require  a  series  resistor  to
limit   the   dv/dt   on   the  SCR   to  20  V/Hs.    The
optional   impedance   of   any   external    circuits
cormected   between   pins   F    and   8   should   be
greater  than  2.6 kQ.

TEST    CIRCUITS

Provision  has   been  made   to   test  each  of  the
fault  signal  inputs  and  corresponding circuitry.

(a)  A  test  lanp  is  incorporated in the sensor
and   mounted   adjacent   to   the  photo  SCR.
By shorting Burndy pin C  to ground ®in 8)
the lamp is illuminated and  the  SCR  fires.
A momentary  shot.ting  Of  pin  F  to  ground
re-arms the circuit.

th)  The  reflected-power   circuit  is  tested  by
shorting   Burndy pin  E  to  ground  ®in  8).
This    is    accomplished   by   developing   a
c apacitive-discharge       voltage -unbal ance
signal   to   the   comparator  which  in   turn
voltage    triggers    the   SCR.      Again,    the
momentary   shorting  of  pin  F   to   ground
re-arms   the   circuit.

The fa,ult indicator light, optical test switch,  re-
flected-power  test  switch,  and  reset switch are
desirable as control-panel components to ascer-
tain  system  performance.    The switches should
be   simple,     normally-open,     push-button   type.

2.   The  VEA-8480  is  an  H-plane  bend  arc  sensor with  less
than  full  waveguide  bandwidth.

3.   Photosensitive  SCR  response  time  is  not  uniform at  all
incident  light  levels.    See  application  notes.

4.   The  VEA-8480  and  VEA-8486  require liquid cooling when
operating  at  power  levels  above  400  W.



SENSOR   HEAD   CIROul"Y

VE(    )-8480

VE(   ).8480,   VE|    )-8486

OUTLINE    DRAWING

I.641 30.4•

ilo
r

II,

ii.2h

-J#Lr-I
®


	Cavities
	Gas Switching Tubes
	High Power Filters
	High power Waterloads
	IF Components
	Industrial Power Packs & Waveguide Components
	Light Sensing And Emitting Devices
	Mixers And Modulators
	Mixer-Preamplifiers
	RF Components
	Solid State Diodes
	Solid State Sources And Multipliers
	Switches
	Transmission Line Components

