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BC-148
HIGH-Q
REACTION CAVITY

10.25-10.50 GHz

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.

GENERAL CHARACTERISTICS®

ELECTRICAL PHYSICAL
Tuning Range®.......... 10.25-10.50 GHz Dimensions ............ See Outline Drawing
Loaded Q% .......cvvvvveeee... 5,000 Weight, approx..........ccivveeven.. 3.5 10
Input VSWR, max.............. 1.2:1 Mounting Position®. .......c.covuuun... Any
Frequency/Temperature Coefficient, Mating Flange ........covvveeeeen.. UG-39/U
0-75°C, MAX evvveeerrennnnnnnn.. 13 kHz/°C Micrometer Torque, max ........... 8 lb-in

Fine Tuning, 0-5 Vdc into 15 , min* 1 MHz
FM, per MIL-E-1, 4.9.19, max .. 300 Hz rms
Mode of Operation ................ TE-0,1,2

NOTES:
1. Characteristic values are based on performance tests. These 3. Models can be furnished with a loaded Q as high as 15,000
figures may change without notice as a result of additional at no extra cost.

data or product refinement. Consult the Varian Solid State
Division, Beverly, Massachusetts before using this
information for final equipment design.

4. When ordering, specify whether or not fine tuning is desired
and whether or not the VKS-010 power supply is to be included.

2. Versions operating at other frequency ranges can be sup- 5. Although the cavity may be mounted in any position, it should
plied on special order. be installed in a position for easy micrometer reading.
2250 11/69 Printed in U,S.A,
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BC-148

DIMENSIONS ARE IN INCHES
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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 dual-mode
cavity if so specified when ordering. If desired,

UAL-uE m BL-499

CAVITY
’ 16.3-16.7 6Hz

a complete stabilized oscillator package, as shown 'n‘w«_sud oot

in the schematic diagram, can be supplied.

FEATURES

e Permits simplified AFC circuitry
e Low input power

e Temperature compensation

* Accurate frequency calibration

e Light weight

CHARACTERISTICS

ELECTRICAL

Frequency Range, tunable ..16.3-16.7 GHz
Peak-to-Peak Frequency

Separation, AFp-p «+e¢.... 5*0.5 MHz
Ingertion LoB88.ecscssvnssss 10 £2.0 db
Iloaded Q eeecececeeeess 5,000 £ 600
Calibration, micrometer

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

Coefficient, 0-85 °C ... 1 part in 106/°C
Frequency Stab111ty

Short Term*, ms....... 5 parts in 108

Long Term*, hrs........ 1 partin 106
Input Power*, maximum ........ 10 mW

AVAILABLE OPTIONS

e Direct-reading calibration
* Hermetic sealing

e Mechanical linkage for simultaneous
tuning of cavity and reflex klystron

» Thirteen per cent tunability

Output Voltage*, minimum,
at either Fpor FA ..vevo... 0.1 Vde
Loading Resistance*, Ry,..... 10,000 Q

PHYSICAL
Dimensions ......... See Outline Drawing
Weight .............. sussesasmsnns O OF

Mounting Posit1on. . .Consistent with Micro-
meter Read-Out

Input and Output
Connectors ....... Mate with UG-419/U

Flange

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

Pub. B1425 4/66

Printed in U.S.A.



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 frequency.
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, Dur-
ing cavity tuning, the mechanical
linkage adjusts the klystron tuner
and reflector voltage simultaneous—
ly for continuous tracking, In this
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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.

Both the mechanical stability and high Q of
MICRODOME Stabilizing Cavities result from their
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
sensitivity of the klystron-cavity combination.

FEATURES

o Reliability.

o Passive and requiring only microwave excitation.
o Lightweight.

o Hermetically sealed (upon special request).

e Mechanical stability.

CHARACTERISTICS

ELECTRICAL
F, (Fixed Frequency, =1 mc) 54-59 Gce
Qo (Unloaded Q) .. 25,000
L (Insertion Loss)* 10 db
Temperature Coefficient® ______ One part in 10° per °C
Frequency Stability (With VA-244 Klystron)?
Short Term* One part in 10® (milliseconds)

Long Term* One part in 10° (hours)
Stabilization Ratio_____. 50

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 coeflicient between 0°C and
+100°C.

3 Please specify, “for use with tube type ”, when
ordering cavity.

*Trademark

B1345 6/65

VARIAN associates e

BOMAC DIVISION e

VA-1275

3.4-59 Ge

o Unlimited life without maintenance.
e Compact.
o Temperature-compensated.

 Tunable over a ten percent bandwidth
(upon special request).

PHYSICAL

Dimensions ...
Weight? Less than two pounds
Mounting Position Any
Input and Output Connectors® - Mate with UG-344/U
Flange

See 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.

Additional operation and application information
available upon request.

Printed in U.S.A.
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VA-1275
CHARACTERISTIC CURVE
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DESCRIPTION

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.

Both the mechanical stability and high Q of
MICRODOME Stabilizing Cavities result from their
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
sensitivity of the klystron-cavity combination.

FEATURES

« High Q.

o Reliability.

o Passive and requiring only microwave excitation.
» Lightweight.

o Hermetically sealed (upon special request).

e Mechanical stability.

CHARACTERISTICS
ELECTRICAL

Fo (Fixed Frequency, =2 mc) 8.5 to 9.6 Gc
Qo (Unloaded Q) - ~ 20,000

L (Insertion Loss)* 10 db
Temperature Coeflicient? - One part in 10° per °C
Frequency Stability (With VA-242 Klystron)?
Short Term* _ One part in 10® (milliseconds)
Long Term* —iieee. One part in 10° (hours)
Stabilization Ratio m e e o (120

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
+100°C.

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

*Trademark

B1356 6/65

VARIAN associates e

o Unlimited life without maintenance.
o Compact.
o Temperature-compensated.

o Tunable over a ten percent bandwidth
(upon special request).

PHYSICAL

Dimensions ... See Outline Drawing
Weight° ______________ Less than 12 ounces
Mounting Position e e Any
Input and Output Connectors’  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.
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VA-1271

CHARACTERISTIC CURVE

OUTLINE DRAWING
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VA-1278

13-17 Ge

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.

Both the mechanical stability and high Q of
MICRODOME Stabilizing Cavities result from their
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
sensitivity of the klystron-cavity combination.

FEATURES

» High Q. e Unlimited life without maintenance.
o Reliability. . ) — e Compact.

o Passive and requiring only microwave excitation.

« Lightweight. o Temperature-compensated.

o Hermetically sealed (upon special request). o Mechanical stability.

CHARACTERISTICS

ELECTRICAL PHYSICAL
VA-1278 Dimensions .. See Outline Drawing
F, (Fixed Frequency, =4 me) 15 - 17 Ge Weight* Less than two pounds
VA-1278C MouRtng Bosition e e e e o oo o Any
F, (Fixed Frequency, =3 mec) . 13 - 15 Ge Input and Output Connectors’... Mate with UG-419,/U
Qo (Unloaded Q) o 15,000 Flange
L (Insertion Loss)* .. 10db
Temperature Coefficient? ______ One part in 10° per °C
Frequency Stability (With VA-246 or VA -94 Klystron)?
Short Term*._________ One part in 10 (milliseconds)
Long Term* One part in 10° (hours) Additional operation and application information
Stabilization Ratio..____. .15 available upon request.
e
NOTES —See page 2
*Trademark
BI357  6/65 Printed in U.S.A.
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VA-1278

NOTES
1 Refer to accompanying curve relating rated mini- 4 Depends upon the power supply and the external
mum stabilization ratio and insertion loss. The in- environment.
sertion loss range can be shifted on special request.
2 Average temperature coefficient between 0°C and 5 Weight varies slightly with frequency.
+100°C.
3 Please specify, “for use with tube type ”, when 6 Input and output waveguide configuration can be
ordering cavity. supplied to customer requirements.
CHARACTERISTIC CURVE
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DESCRIPTION

The VA-1281 is the basic model of 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-1281 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 Ge
Tuning Range -+ 50 Mc
Qo (unloaded Q) 20,000
L (insertionloss)* ~9to 18 db
Temperature Coefficient® 1 part in 10%/°C
Frequency Stability (with VA 21 7C klystron)?®

Short Term* 1 part in 10%

Long Term* 1 partin 10*

Stabilization Ratio® . 20
Mode of Operation TEo

*Depends 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 coeflicient between 0°C and

+100°C.

HIGH-Q
STABILIZING CAVITY Series

8.5-96 Ge

DATA SHEET

MECHANICAL
Dimensions ... See Specification Drawing
Weight* (at Fo = 9350 Mc) _ =12 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 application information available upon request.

B135%9 6/65
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VA-1281
CHARACTERISTIC CURVES

All curves are average values
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STABILIHII;I?(.}“CAVITY VA'] 299

Series
8.5-9.6 G

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
stabilization 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.

FEATURES

Excellent frequency stability . . . Rigid ribbed con-

o struction . . . Hermetically sealed and evacuated . . . VA-1299
Convenient vacuum detector . . . Very light weight and SHOWN WITH 217C KLYSTRON
small size . . . Temperature compensated . . . Trim tuning
adjustment . . . Adjustment screws with lock nuts.

CHARACTERISTICS

ELECTRICAL MECHANICAL
Fo (available center frequencies) . . . 8.5to 9.6 kMc Dimensions . . . . . per outline drawing. page 2
Tuning range . . . . . . . . . . . =15 Mc Weight* (At Fo = 9350 Mc) . . . . . . 18 oz
Qo (unloaded Q) . . . . . . . . . . 18,000 Mounting . . . . . . per outline drawing, page 2
L (insertionloss)* . . . . . . . . . 7to1l3db Mounting position @@ e B w8 Any
Frequency stability (with VA-217C klystron)* Input and Output Connectors . . mate with UG-39/U
Short term* . . . . . . . . . . 1partinl0® or equivalent
Longterm®* . . . « &« <« &« « « : » lpartinl0? Tuning, Input coupling, Output coupling, Input
Temperature Coef. . . . . . . . 5partsin 107/°C phase, and Output phase adjustments are made by means
Stabilization ratio . . . . . . . . . . . 20! of slotted screws. Lock nuts are provided.
Mode of operation . . . . . . . . . . TE;;, (When requested on purchase order, adjustments will
*Depends on the power supply circuitry and the external be preset and locked to customer specifications.)
environment.

NOTES

1. 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 information available upon request

Pub. B1424 12/65 Printed in U.S.A.
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VA-1299 SERIES

CHARACTERISTIC CURVE
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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-

BTL-018

SINGLE TR LIMITER

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 CHARACTERISTICS

ELECTRICAL

Frequency Range «.eeeeeesss 9.325-9.575 GHz
Peak POWEr . eseseeceosososcescnnns 10 kW
Duty Cycleceeesscccessccssossesss 0,001
Recovery Time, MaX .ececesccsnns 10 us
Spike Leakage, maX .ecseesecesses 0.06 erg
Flat Leakage, maX cecceeesccccnns 40 mW
Insertion LLOSS ceceeesecscccsae . 0.9 dB
Ignitor Open Circuit Voltage, min.. -700 Vdc
Ignitor Voltage Drop «eeeeeeese e« 175-375 Vde
VSWR .ceeccees & @ 510 6 6 W1 @678 69 B i s ezl

PHYSICAL
Dimensions «eeeeeeessess. See Outline Drawing
Weight, ApProX «eeeeececccsccccsscscscs 8 OZ
Mating Flanges «...... UG-135/U or equivalent

ENVIRONMENTAL
Alfitude swveonmevsossssnesesse (0,000 £t
Vibration, 50 £+ 2 Hz ..cccee. oooneusld G
Pressurization «.eeeeesesecsesssss 30 1bf/in?g

Operating Temperature .... -40 to +70 °C

TYPICAL OPERATING CONDITIONS *

Frequency RANZE ceceseecesscsssssscasssscscsssasssessssssssensassccsssnasse 90325-9,575 GHz
Peak Transmitter POWEY cecicecesscsccssscssssssscsssoesesssssosssssscsssssssscesssss 10 kW
Transmitter Pulse Width «eeveeeeeeeeetecccsccsrsaccncnnns sPasR R e e v s e unan e aew w0 IS
Pulse Repetition Rate ceeeeecececcceesssvaccccannns aie e s ale s @ s areYs @ w9 e e usieisw s eeineesee 1000 DPS
Recovery Time «.eeeecas R T I T I T T -
Breakdown POWET eccscecssscscscsccsssssssssssssssccssssans isdsRsnesavssssveseeenas 100 W
Spike Lieakage scesesssnssosnsscsesssnsioassssissossossssssssssnnssossnansansnassesne Us04 €rg
Flat 1eakage ceesescccccscccscosscccnscssssssconssss 30 mW
Ingertion. ToSE secsnsanisassensmvisnioainpeasesesanpessasasossssssosenassasssmsenns Oud 0B
IgnitorCurrenta................................-................................... 150 pAde
Ignitor Voltage DIOP «eeeeeeeeesssssssssssssscssasssssssssssasssassssssasssscasssses 225 Vde
OUTLINE DRAWING
MATES WITH 250005 250 MATES WITH
UG-135/U FLANGE 6.35% 0.13 FMAX UG-135/U FLANGE
 EE—
boio ., PROJECTION
1.625 + 015 @G
S>TT 41.27 £0.38
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BTL-018

SPIKE LEAKAGE (ERGS)

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES *

Typical performance values

RECOVERY TIME VARIATION WITH TEMPERATURE

0.08 2
\
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1IN z i
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w
0.02 . g 3 ~——_ | [
N — 1
0 0
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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
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
T
i

where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
_ 700-225 475

Example: R; = 150 150 3.167 megohms

(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)



CRYSTAL PROTECTOR BLT-026

23.7-24.3 Ge
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
o e Wide temperature range operation
CHARACTERISTICS
ELECTRICAL PHYSICAL

Typical |
Frequency ... 23.7 to 24.3 Gc Gener'a
Recovery Time, maximum ......................... 4 usec e B —— UG ?10/ U
Open Circuit Ignitor Voltage, Tube Length . . oo it 0.990 inches

MINIMUM -750 Vdc Weight, approximate ... 2 oz
Insertion Lo_ss, maximum ... 0.8 db iR
VSWR, MAaXimilm ..o 1.2 . o
Flat Leakage Power, maximum ............... 40 mw Mounting Position ... Any
Spike Leakage Energy, maximum ... 0.2 erg 21T, DR 15 G
Minimum Fire Power, maximum ... 0.5 watts Vibration, 0.060 inch excursion............ 5 to 500 cps

PN Read Operating Instructions before installing tube.
1077 7/63 ril i
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BLT-026

CHARACTERISTIC CURVES

Typical performance values
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BLT-088

SINGLE TR TUBE

9.335-9.415 GHz

DESCRIPTION OUTLINE DRAWING

The BLT-088 is a single bandpass TR tube

which operates in the frequency range of 9.335 %D'A' Lo "] '_%g%:—g.?gom
to 9.415 gigahertz. This X-band receiver pro- /;
tector provides fastrecovery time and controlled (‘-%5_ _é}_ = M 1.380
firing power. It was designed specifically for [ —_ e
operation in AVQ-45 and AVQ-47 weather ra- @ % _
dars. Operating life expectancy is greater 1 SQUARE |
than 1000 hours. @— —@) | 1
T
ZMATES WITH 1.056 + 010
UG-40A/U FLANGE 26.82+ 0.25
2 PLACES
inch
mm
GENERAL CHARACTERISTICS *
ELECTRICAL PHYSICAL
Frequency Range «vovvveeees 9.335-9.415 GHz Dimensions «eeeeeeeeeeee See Outline Drawing
Pealk POWETE ccsssssaassenasens oo 2 kW Weight, approx ......... GasE RN E .o 4 o0z
™ Duty Cycle «coecses seseesnassnesss 0o 00L Mating Flanges .......UG-40A/U or equivalent
Recovery Time.isssso cessccns seee 2.0 us
Spike Leakage, maxX ...eeeeeccsess 0.25 erg
Flat Leakage, maxX cceveeesccccess 50 mW ENVIRONMENTAL
Insertion LosSS sceseseseeeses & %5 s 0.7 dB AMIEIAE: s ooennssonnssnssesss . 70,000 ft
Ignitor Open Circuit Voltage, min .. =700 Vdc Vibration; 50 % 2 Hz s sssissssssnses 19 G
Ignitor Voltage Drop eeseeees.. 175 to 375 Vdc Pressurization «ce.e.e vatainies ceeees 30 1bf/incg
VEWR sussssssssnnssninsosssnees lukil Operating Temperature .... -40 to +70 °C
TYPICAL OPERATING CONDITIONS*
Frequency Range «c.ceveeeennn Sle e RS ze o sie bl Soe e pe e S rSTa Tl s TSI e Tat e et sha s elleh ¥ «++9.335-9.415 GHz
Peak TransSmitter POWET' «w oo vouswm s oo is oo ovs o0 s oate @08 56 8 6 6576 18 16701 61 916 1o 0 1 76 5 10 9181 878 2 kW
Transmitter Pulse Width ......... sees s usneis sy o150 8 ie 1s 57 81 8 (s s el wivn s e i8] vm in /] a0 1018 o 2.0 ps
Pulse Repetition Rate «eccoossoscccassncsccs R R L T oo svissessscss 400 pps
Recovery Time ...ieeeticirieetecentocecsccossscscnanns ceesecanse ceeeersetaasaanan .. 1.3 pus
BreakdoWn POWET o e s s e e s e s sie] et o i e e e e o6 846 6 0] 8 a8 69 51698 ® 0987581881 9§16 168 @) 80 (618 0] 9 4798, 6 80 mW
Spike Lieakage: e o s wie o o oeis)eie 54605 (@ e 86 1o 59 5 556 5 91 9] 016 1o 690 85400 @ o) 51416 @ 1 95 979 16 9 82 o 16 18 8 ¥ 0B 0.15 erg
Flat Leakage .cceccecetsisuoisisossssossisssnioscsvissasssesssoiisssssososssevsoses . 30 mW
Insertion JiOSS) i« » e sus s e s erem s s o s e o e sve e s e 605 0 are 695 80816 6 o o s cosspnsunssssssnsnnssse Us6 dB
Ignitor EUrEE Nt = o fteraeretor Rl el ooty o, voreril srplitl oy telygt Mo by it « Ariirites el it 150 pAde
Ignitor VOItage DIOP «eoeecscecsscscsssscsscsscssccscsscscscsosesssessssascsssnseseses 225 Vde
~

3031 17/73 Printed in U.S.A.
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BLT-088

CHARACTERISTIC CURVES * ® |

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY & RECOVERY TIME VARIATION WITH TEMPERATURE

0.4

Y

0.3

0.2

SPIKE LEAKAGE (ERGS)
RECOVERY TIME (ps)
//

—— —

[¢] (o]
9.335 9.355 9.375 9395 9415 -60 -20 o] 20 60 100
FREQUENCY (GHz) 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 A
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:

_ Ebb-Eid
i L
where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes

700-225 475
E : 3 S —— o e—— B
xample: Rj 150 150 3.167 megohms
(To prevent oscillation, at least 0.5 megohm of the total

series resistance should be close to the ignitor cap.)



BLT-101

SINGLE TR TUBE

9.325-9.425 GH:z

DESCRIPTION

The BLT-101 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 is designed specifically for operation in
RDR-1 weather radars. Operating life expec-
tancy is greater than 500 hours.

GENERAL CHARACTERISTICS

ELECTRICAL

Frequency Range ........... 9.325-9.425 GHz
Peak POWeErecceeeeescocsccccocnsss 40 kW
Duty Cyiele s.:neeas.itesaneesensneseals 001

Recovery Time, max .cececeecccaes 10 us
Spike Leakage, max .cceseeeecssses 0.25 erg
Flat Leakage, MaX sceecscscoccscscs 60 mW
Ingertion. Lio8S ssisssssnivsnassswsn Oud dAB
Ignitor Open Circuit Voltage, min ... -700 Vdc
Ignitor Voltage Drop seeeeesese 175 to 375 Vdc
VSWR ssisspisionsssssnssssssnsnss dodd

TYPICAL OPERATING CONDITIONS

Frequency Range .......... 9.325-9.425 GHz
Peak Transmitter Power «v.eeeeeess 40 kW
Transmitter Pulse Width «....cvvves 1.0 us

Pulse Repetition Rate «cvvvvvveesees 1000 pps
Recovery TilNe essosassscsionsoeinis 4 us

Spike Leakage .eeeceeeccessssseess 0.2 erg
Flat Leakage ccccccvevevccnccsnnas 40 mW
Insertion LoSS .ceccsscccescsscecess 0.4 dB

Ignitor Current®: s svssenannavesss 150 pAde
Ignitor Voltage Drop eecscecscesses 225 Vde

PHYSICAL
Dimensions «+.+eevvee..... See Outline Drawing
Weight, approx ........ SiElanchs oo slehe ale) sisavia) 2 1OZ
Mating Flanges ......... See Outline Drawing

ENVIRONMENTAL
ALLHAE s semmesssssrsansnscss 105000 ft

Vibration; 50+ 2 HZ sesesvasnsnaes 18 G
Pressurization ..eeeeeecessssssss 30 1bf/in®g
Operating Temperature ...... 0 to +70 °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

i L

R
where
Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes

700-225 _ 475

150 150
(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)

Example: Rj = = 3.167 megohms

OUTLINE DRAWING

MATES WITH .250 &+ .005
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DESCRIPTION

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-
ceptionally 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.

BLT-111

DURATEMP ®
SINGLE TR TUBE

GENERAL CHARACTERISTICS®

ELECTRICAL

Frequency Range ceceecceseces esssss 16-17 GHz
Peak Power .cccecceee 10 kW
Duty Cyele «esssssnsnissnssssesase 000l

Recovery Time .eecececccccceccsns 1 us
Spike Leakage, max ceceeeececcccss 0.1 erg
Flat Leakage, maxX cceccceccccsccs 40 mW
Insertion LOSS ccececcccscccccccsns 0.5 dB
Ignitor Open Circuit Voltage, min .. -750 Vdec
Ignitor Voltage Drop ¢cceceeeceece. 175-375 Vdec
NV SWR(alola/aisie elsjaiansinie siersislalsisiniololaieiszal| laxelt

16-17 GHz
.250 + 005 MATES WITH
6.35 + 0.13 UG-541A/U FLANGE (2)
1250
31.75
1.312 + 015 M;X
3332 + 0.38 —=
SQUARE
.807 + 010
2049 £ 0.25
144 +.005
2= pja,
3.66 + 0.13 inch
THRU HOLES (4) mm
PHYSICAL
Dimensions cescocees ++++. See Outline Drawing
Weight, ApProX. sesecesssnnssinsnssenes 3.25 oz

Mating Flanges....... UG-541A/U or equivalent

ENVIRONMENTAL
Altitade sssnsoamsssnsnsansss 105000 It
Vibration, 50 £+ 2 HZ ceceeesseceess 15 G
Pressurization sscssssesssssssasss 30 Ibf/inPg
Operating Temperature ... -55 to +125 °C

TYPICAL OPERATING CONDITIONS

Frequency Range ssissvesiceisssss deeesses

................. soeonnsesessssee 16=1T7 GHZ
Peak: Transmitielr POWEY o s o o o:oe s 0 ovs s o oralers s sioiee
Transmitter Pulse Width ceceeeeees

o5 9158 & . 9791818 8/ 8] wis 8 8, WFaTeie (88 8 ehn e (s o) areses 0.5 us

Pulse Repetition Rate s sssssmnesonsssssasniosanssnessnsssassensisasommssnisnssasns 2000 ppa

Recovery TimMe: . sesessssnnonmsinesssmsnssinnss

Breakdown. POWET s s e o s s o o s e e o6 0 o0 0 8 o6 80 o aiie 16 @ 9 8] 678 s 9 $78,6 8 & 9 916 6 & & 150 mW
Spike Leakage..cceeecceeccccces cessessssssssrsrsscns S5 6 8816 W 95018 10 0 W 8k W e 0re .o 0.07 erg
Flat Leakage ceeccsoscsossccscce o] o0 s @ 5 8 9%e 10 %) & wie 30 mW
Insertion L.OSS «ssssncossseses oX6 16 % WG 6 W 91646 8 B0 66 (@ @ o e 8 s mese e 50 91 (6 40 61 %) % Ol % 6 14 R whe e @ 0.3 dB

Ignitor Current®..ccecoeces cosene ceseessessns 150 pAde
Ignitor Voltage Drop ¢ccecececes 225 Vde
3033 6/73 Printed in U.S.A.
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BLT-111

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES®

Typical performance values

RECOVERY TIME VARIATION WITH TEMPERATURE
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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
Varian Eastern Tube Division should be consulted be-
fore using this information for final equipment design.

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

_ Ebb-Eid

i I

R

where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
_ 750-225 525 _
Example: Rj = 150 150 3.5 megohms
(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)

TEMPERATURE (°C)

w




DESCRIPTION

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

GENERAL CHARACTERISTICS®
ELECTRICAL
Frequency Range sesececcccccsce 2.9-3.2 GHz
Peak POWEY, AKX wiews e sisiesssisiesses 60 kW
Duty Cycle cescocsccsssssesssccss 0.005
Recovery Time, 3 dB ceccccscccoccs 1leb us
Spike Leakage, MaX cesecccecssecses 0.4 erg
Flat Leakage, maX ceceocccccssccce 40 mW
Insertion LoSS, MAX ceeeescscccsses 0.7 dB
Ignitor Open Circuit Voltage, min..... -650 Vdec
Ignitor Voltage Drop ceseseseeess 225-375 Vdc
VSWR cososeecsssssssssessssscsse lod:l
PHYSICAL
Dimensions eseseseeeessss See Outline Drawing
Weight, approx eesssssececees 2.25 1b/567 g
Mating F1anges cececseccccsscesssssss Special

Altitude EN\“RONMEN“L 10,000 ft/3 km

Vibration’ 50i2HZ.....'............. 15 G
Pressurization «es.. 30 1bf/in g(2.1 kgf/cm®g)
Operating Temperature seeeceeess 0 to +70 °C

CHARACTERISTIC CURVE

Typical performance values
SPIKE LEAKAGE VARIATION WITH FREQUENCY
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FREQUENCY (GHz)
3592 8/76

BLT-119

R-F SWITCH

2.9-3.2 GHz

1060, 1401A, 1450, 1650 and 1660 marine
radars. Operating life expectancy is greater
than 500 hours.

TYPICAL OPERATING CONDITIONS®

Frequency Range eeeesessses 2.9 to 3.2 GHz
Peak Transmitter POWEr «eesssssee 60 kW
Transmitter Pulse Width ¢eesessese 0.5 us
Pulse Repetition Rate sscecesseeess 1000 pps
Recovery Time, 3 dB cesoosssnwoese L0 s
Spike Leakage eesescesscossesesses 0.3 €rg
Flat Leakaige e seisoceseesisessss s 35 mW
Insertion 1.0SS «ssscescascscscssse 0.6 dB
Ignitor CUFFERt® s vonssssmsnsnssese 150 wiAde
Ignitor Voltage Drop eeseecesesesees 235 Vde

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.
Consult Varian before using this information for final
equipment design.

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

R = Eff-Eid

i
where 11
R; = Total ignitor-circuit series resistiance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
L = Ignitor current in microamperes

. 700-225 175
Example: Ry = = =

150 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.
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BLT-119

OUTLINE DRAWING

.219+.015
5562038 0'A(4)
4 — PROJECTION
[:J 2500+ 010 M
635 £0.205 S=2=td
66.68+0.38
C T inch
2.450+£.010 | mm
62.23+0.25
4.125+.015
e
104.78+0.38
3.228+.015 1.718+.015
81.99+0.38 4364+038
3.008 .362+.015 1.508
| 76.4 N l's.zoa:o.sa‘ o | 38.3 MAX
T .180+.015 125+.015
© 4.57+0.38 3.18+0.38
(=
5.494 +.030
© 139.55+0.76
813 1254.015
4.125+.015 20.64 VA¥% 3.18+0.38
104.78+0.38
2.450+.010
62232025 | I' 2
&> & ]
D —2‘:3?2:‘8'2% 2.625+.015
10-32 UNF-ZBM)—\ : : 66.68+0.38
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CRYSTAL PROTECTOR BLS-917

69.5-71.5 GHz
DESCRIPTION
The BLS-517 is a fixed-frequency crystal under severe environmental conditions are
protector for pulsed systems operating up important. High temperature processing
to 3 kilowatts between 69.5 and 71.5 giga- techniques provide long life and stable
hertz. It is ideal for use in systems where operation over a wide temperature range.
consistent performance and high reliability Warranted life is 500 hours.
GENERAL CHARACTERISTICS®
ELECTRICAL PHYSICAL
Frequency «sssssessaseses 63:56-71:5 GHz Dimensions ....+..... See Outline Drawing
Recovery Time, at25 °C, max.... 0.5 us Weight, approx ccoeeeeeeeseeeecesess 2 0Z
Insertion LoSS, MAX svssesssesss 1.0 dB Mounting POSILON ceus vvsvanssvvesss s AN
Firing Power, MiN...eveveesess. 300 mW RF Connections.......Mate with UG-385/U
Flat Leakage Power, max ..eee.. 30 mW Flange
Spike Leakage Energy, max..... 0.03 erg
Noise Figurezt...l.'l.....ll.ﬂl lcldB . ENVIRONMENTAL
o Open-circuit Ignitor Voltage, min-750 Vdec Operating Temperature......-40 to +85 °C

Ignitor Current, typ seeeveseeses 200 uAde SI}OCk’. IImseeeereeinnennnnennssssb0 G
Igirt VBWR asscssnsasazssnsss oSl Vibration

Amplitude, 50+2Hz ,........... 0,08 in

Sweep Frequency «eeeeeee..10-500-10 Hz
NOTES:
1. Characteristics arebased on test performance and may 2. Noise figure includes total contribution from insertion

change without notice as a result of additional data or loss, ignitor interaction, and ignitor noise.

product improvement.,

OUTLINE DRAWING

198+.00I - 520x.010 = 198+.001

| f
1982001 1982 00l
B $ 1982 .00
= S
R 1375
i 1 MAX
ut |

() —»{ =—198%.00I e — 894+ 010 » - ‘*JSB:&.OOI
~» 500 REF =~
DIMENSIONS ARE IN INCHES
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BTR-345A

SINGLE TR TUBE

9.325-9.425 GHz

DESCRIPTION

The BTR-545A is a single bandpass TR tube loss, and controlled firing power. This tube was
which operates in the frequency range of 9.325 designed specifically for operation in WP-103
to 9.425 gigahertz. This X-band receiver pro- and WP-103G weather radars. Operating life
tector provides fast recovery time, low insertion expectancy is greater than 500 hours.

GENERAL CHARACTERISTICS®

ELECTRICAL PHYSICAL
Frequency Range «v..eveee.. 9.325-9.425 GHz Dimensions «vseeessesess See Outline Drawing
PEak POWEL v eeeescsosecsesnses 5 kW Weight, approx ececcceccscssccssseses 1lod 0Z
Duly Cyele .sseovinssssnsssmisanss Ox00L Mating Flanges eeceseccssccsssescsssss Special
RECOVETY TIME sesoosenissssios e 3 us
Spike Leakage, maxX .cecceccececee. 0.25 erg
Flat Leakage, max ceeeeececcccces 40 mW ENVIRONMENTAL
INSeTtion LOSE e e s sienssoonssesee 0.5 dB Altitude ssssssnnssnssvuvansen 105000 ft
Open Circuit Ignitor Voltage, min .. -650 Vdc Vibration, 50 £ 2 HZ cesssesssesnse 1D G
Ignitor Voltage Drop «........ 175 to 375 Vdc Pregsurization «sseessssssssvanes 30 Ibf/inPg
VBWER sessusnsssssnusssnaannsamns Ledil Operating Temperature .... -40 to +90 °C

A TYPICAL OPERATING CONDITIONS *

FrEqUENncy RANEE cveesesonssabsnesasisosnistassasnsnspsnamsnsavsnwossnenases Jad320=9:425 GHZ
Peak Transmittel POWEL ceccccsssscsccsssssssssssssssssssssssssssssssssssssssssoses 5 kW
Transmitter Pulse Width ceccecececcsccccccccscccsscesssessscrssscoscssssccossssssscsacans 1 pus

Pulse Repetition RAte sessessesesoscssescsssessscasscsesssssssscsscscssssssscscsssse 1000 pps
ReCOVELY TiMe e sieiseasiosssasnsnsssenssssesssasssssssassvasesesnonsssosesovsnsnsse Lsd [US

BreakdoWn, POWEE o e s s oot 588 8166 5 5500586 16 5 1606 5 s ls oo o oo o watals s s samww wsisimwwasawe e 100 W
Spike Leakage «ceseesssescssccsssscsssssssssscssscccssscsssccssscnssssscsssesssess 0.15 erg
Flat TLoakiige wssssvsnnsssnsanssnnsrnresnssssssnressapsansspisespisnsssaessssnnnpens 20 mW
TASCTHION THOBS &5 o6 6w eiaeis 6 6167 & 65 616 16 16 ' 51 476 0 ¥ &) 0765 & 51 91 618 18 18 o1 03010 & st oeie s o 0 min w w e pramww maiie 0030 AB

Ignitor CUrrent®.ccvescessssssorccsssessasssesssccssnssnnensosossnssnsssnnsssseness 150 pAde
Ienitof VOltAge DYOD wvsssssssssnasssansassssnssnsinssssssssssissisnsnnsnesnssnsnne 220 VOIC

OUTLINE DRAWING

.250 440 1.045

[ 635 1108 K ‘ 2654
503 +.007 PROJECTION
1276 % 0.9 L !
) 3
c—

¥z EXHAUST 6
700 % .005 1 —E} é827253 3332 STEM
1778+ 0.13 y | i i e
? I ‘ mm
1.,200 + 005 | 097+ 005 1.003 + 007
3048 + 0.3 246+ 0.3 2546 + 0.19
187 1.500 185 £ 005
a 75 VAX 3o AKX == 270 £ 0.13
A
1.016 + 005
2581 £ 0.3
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BTR-545A

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES *

Typical performance values

RECOVERY TIME VARIATION WITH TEMPERATURE

04
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o 0
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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
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:

_ Ebb-Eid

i I

R

where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
Example: Rj = @% = 2. 833 megohms
(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)




BTR-543B

SINGLE TR TUBE

9.0-9.4 GHz
DESCRIPTION
The BTR-545B is a single bandpass TR tube designed specifically for operation in WP-103
which operates in the frequency range of and WP-103G weather radars. For best system
9.0 to 9.4 gigahertz. This X-band receiver operation, the 6795A tube type should be re-
protector provides fast recovery time, low placed with the BTR-545B. Operating life
insertion loss, and controlled firing power. expectancy is greater than 500 hours.
This broadband version of the BTR-545A was
GENERAL CHARACTERISTICS *
ELECTRICAL PHYSICAL
Frequency Range cceccecocececssss 9.0-9.4 GHz Dimensions «veeeeeseesess See Outline Drawing
Peak POWEL «swesass e sssmnses s 5 kW Weight,; Approx ssecsssssecsssssnesssos Lead OZ
DUty Cyele nessesses vossnsessssse 0o 001 Mating Flanges cseececesssssscscesssss Special
Recovery Time.cececeosccssscacnss 3 us
Spike Leakage, MaX ceeesssscesese 0.25 €rg
Flat Leakage; Max sssssssvssassss 40 mW ENVIRONMENTAL
Insertion 1L.OSS cseessossssosossses 0.5 dB AJLITAE! o esnesasings s oo oaeis 105000 £t
Open Circuit Ignitor Voltage, min .. =650 Vdc Vibration, 50 £ 2 HZ v sssssseaness 1D &
Ignitor Voltage Drop ¢veeeeee.. 175 to 375 Vde Pressurization seese-scsccccccecss 30 lbf/ineg
—~ VISWIR)! 135 o aysisie o ojsvain s« siisvs QIGO0 G0 o lo4dil Operating Temperature .... -40 to +90 C
TYPICAL OPERATING CONDITIONS®
Frequency Range sssescovssnsstonsnssnimwnssssivsissvnssnwossssvensinssnssssanses 900-%4 GHz
Peak TransSmitter POWEE « « ersie o s sisio o0 o o0 o6 o 05015 16 o1 658 16 16 01 8] 010 @ 8 01 616 ' o1 9] o778 /s 8] 8! 6705 76 93076 8 &8 8 5 kW
Transmitter Pulse Width s cvicmasiains oo i o s see e oo ees e 1 us
Pulse Repetition RELEE e e v s e e e s sien e sinnsessmionssionessiesssssess s s sssasssnansssns L000 DPS
Recovery Time ecececssccccscssccsccvcscsne Cesessssesesssssstessssssssessnssse b ees leb us
Breakdown POWEE «ceceoesenisscssansssessssssisssesnsss T et e Te T el Lot e s fe e uateralete e o ale slehetetelatal  [LUO TR
Spike Leakage eeceecsscsncss cesscscces ssecssssscsss ssseseseresesssssssmsesssassesse Usld €rg
Flat Lieakage «svine e eseeseseess e sssies e eesieessasmeaniissanveesaipenesess 20 mW
Insertion LLOSS sesssescseccassasasee secessscsssssenas semaissmsaessnssvanssasnsnvesees U300 dB
Ignitor PO .06 6. 008 500 608 55 0 000 5 0 0 5 6008 B B B W BB M S BOB BB EsR VB e i s e senen 150 pAde
Ignitor Voltage DIop seseessssscsssiscsosssssnssesssssosossssssssesonsssssostsessssssnse 220 VAC
OUTLINE DRAWING
635 'm?a MAE .;_.:;);i
.;336:8?; Al PROJECTION
' T F 32 EXHAUST g
700 % .005 ;;7:3 s p— }/STEM @
1778+ 0.13 ] * i - inch
' | 1.200 % 005 ‘ L__J ‘ .097 + .005 1.083 + .007 =
3048 + 013 246+ 013 2546 + 0.19
~ 1 500 e of el it 200t
1.016 + 005
2581 £ 0.13
30580 9/73 Printed in U,S.A.
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BTR-5458

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES®

Typical performance values

RECOVERY TIME VARIATION WITH TEMPERATURE
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FREQUENCY (GHz) 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:

_ Ebb-Eid

i L

R
where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
_ 650-225 425
Example: Rj = T150 ~ 150 2. 833 megohms
(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)




BTR-541

SINGLE TR TUBE

5.35-5.45 GHz

DESCRIPTION OUTLINE DRAWING

The BTR- i i i 750 .250 £ .005
e BTR-547 is a single bandpass TR tube which 555 MAX j r6-35* =2

operates in the frequency range of 5.35 to EXHAUST P
5.45 gigahertz. This C-band duplexing tube STEM (% : FLANGE
offers very low insertion loss and ignitor noise | - :
ratio. This tube was designed specifically for e 1.000+.005 1.520 + .004
use in the AVQ-10 weather radar having a TDA 254013 3861+ 010
receiver front end. Operating life expectancy ¥
is greater than 500 hours. _L 2.000 + .005 _|_ |_ 125 £ .005
508 + 0.13 318+ 013"
GENERAL CHARACTERISTICS® 2520 & 004 | | 312 £005
ELECTRICAL 6401 + 0.10 7924 £ 013
Frequency Range «eeeeeessssss 5.35-5.45 GHz | B ST [ - | 1290019
Peak Powyer, rfax 85 kW e " D
Duty Cycle, MaX sseeseccsccscessss 0.0015
Recovery Time, maX cceceeeccecse 7.0 us TYPICAL OPERATING CUNDITIONSl
Spike Leakage, max «cccccecersece  0.15 erg Frequency Range «veeeveeseeseH.35-5.45 GHz
Flat Lfeakage, LIAX sraseneeciss i i Peak Transmitter POWer «eseesese 85 kW
Insiert1on LOSS_’ m:-i.x e el ke Geid U Transmitter Pulse Width svceveenes 1 us
N\ Ignitor Open. Clrcott Voltage, min.. =700 Vde Pulse Repetition Rate «esveeeesees 1000 pps
Ignitor Voltage Drop ssssessessss 175-375 Vdc HEgvery THns ’ g =
Ignitor Noise Ratio, maX seeeeessss 1.1:1 #

Spike L.eakage «ecccsscscccccsess 0.08 erg
Flat Leakage .cecccecceccccccnns 45 mW
) ) PHYSICAL ) ) Insertion LiOSS «eescscsscsscsssss 0.25 dB
Dimensions ceeeesessss.q. See Outline Drawing Ignitor Noise Ratio «oeeesssnsssss 1.05:1

Weight, approx «.eeececeseeccccsscses 6 0z Ignitor Current .coeeeecescsccccss 150 pAde

VSWR, MaXeeeseccescsssscsssccsse Le25:1

ENVIRONMENTAL Ignitor Voltage Drop ceceeeeccases 225 Vde
ATTNAC! w0461 i075:5 srote 0 0 0 or0ie 0 0w me: 005/000 £
Vibration, 50 £ 2 HZ ..cceeseeesse 156 G NOTES:

Pressurization «eeecesesceesssssss 30 1bf/in®g
Operating Temperature .... -40 to +70 e

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

CHARACTERISTIC CURVES formance data or product refinement. The Varian

Typical performance values Eastern Tube Division should be consulted before using
SPIKE LEAKAGE VARIATION WITH FREQUENCY this information for final equipment design.

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

Ri . Ebb-Eid
012 L
where

L~ Rj = Total ignitor-circuit series resistance
/ in megohms
0.08 Ebb = Ignitor open-circuit supply voltage in volts
~— — Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
700-225 475
150 150

SPIKE LEAKAGE (ERGS)

Example: Rj = = 3.167 megohms

o (To prevent oscillation, at least 0.5 megohm of the total
5.35 5.37 5.39 541 5.43 545 series resistance should be close to the ignitor cap.)

FREQUENCY (GHz)
3035 9/73 Printed in U.S.A.

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




BTR-547

CHARACTERISTIC CURVES

Typical performance values

04SPIK[ LEAKAGE VARIATION WITH PULSE REPETITION RATE

RECOVERY TIME VARIATION WITH TEMPERATURE

\
\ \
\
‘g 0.3 \\ 0 \\
@ - \
] \‘ " 8l
e = \
g r \ + 85 °c p; \
>4 t—
a o
w w
5 5 \
¢ S 4
%O.I \\\ + 259¢ — ——r—=
~— \[\
—55 OC
0 L 0
0 1000 2000 3000 4000 5000 -60 —20 0 20 60 100
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2.650+.005 2.650+.005
6731013 67.31£0.13
10154003 | 1.013 + 002
77+006 25.7£0.05
Tl ’ ’ | B 093002 o ‘ ]~>B 093£.002 o4 0
2.36+005 ’ i —Ty/ 236+005
764+.001 A fi— 1 A 764+.001 A l A
1.528+.002 19.4 £003 .‘ LY 1o30+.005 1.528+.002 19.4 003 1l # 1o2s+ 005
38.8+ 005 f ! 26.14 0.3 3a.ar 0.05 f ! 26.03+0.3
1 } ‘
— * f—— —
=008 \ax RaD— (-8 005 gap MAXJ La-B J
0.13 1.264 4 .001 0.3 1.264 + .00
3210+003 3210£003
1.325+.005 1.325 +.005
3366+0.13 o 3366+0.13
2.528+.002 2.528+.002
64.20+005 64.20+£00
2.0304.005 .189 +.002 2.025+.005 | ik o 192+.002
5156 £0.13 4.8 £005 5144+£0.13 || 488+005
.312+.002 .110£.002 .1104.002
L | i 279+005
! -y 7
S804 1o J 2 | Lmi.oos 3602010 | / Zotors
12.7£0.25 | 1077+£0.13 915025 / : ;
SEAT FOR _“ 1.872+.005 SEAT FOR —7 J[ 1.872+.005
COMBINATION CONTACT 4755+0.13 COMBINATION CONTACT | 4755%0.13
AND PRESSURE GASKET -‘ AND PRESSURE GASKET
2.0004.005 2.000+.005
50.8+0.13 50.8+0.13
VIEW A-A VIEW A-A
. .515 + .003 5134 .002
07 + 007 13.0+005
120 £.010 10 .120 £.010
3.04:to.25_'He 3.04 £0. 254-1{‘7
o B | 7 :
1.000+.005 .872 +£.005 ‘ !
254 £0.i3 ] 22.15+0.13 SEAT FOR
I , T COMBINATION CONTACT
| / | AND PRESSURE GASKET L “ 872+ 005 3 /
SEAT FOR———— 1.030+ 005 1.000 % .005 ‘ 22.15%x0.13
COMBINATION CONTACT 26.14+£0.13 e A AT
AND PRESSURE GASKET iad ot 2170+ 010
55.1 1=+ 0.25
VIEW B-B VIEW B-B
inch
mm

INPUT MOUNTING SEAT

OUTPUT MOUNTING SEAT



CRYSTAL PROTECTOR BTR-553

AND SHUTTER

16.0-17.0 GHz

DESCRIPTION
The BTR-553 is a crystal protector with ex— performance under severe environmental
ternal 28-volt shutter which operates in the conditions. The shutter prevents damage
frequency band of 16.0 to 17.0 gigahertz. to the receiver while the system is not !
This Ku-band device provides consistent in operation. |
FEATURES
e Rugged construction o Shutter life of 100,000 cycles |
|
e Compact and lightweight e Warranted tube life of 1000 hours ‘
GENERAL CHARACTERISTICS |
ELECTRICAL MECHANICAL 1
Frequency Range ........ 16.0 to 17.0 GHz Dimensions .......... See Outline Drawing
Peak Power, nominal ............. 10 kW Mating Flanges ......... ...... UG-541/U
Duty Cycle, max ............. 0.001 Weight, approx ............cvovvnunn 4 oz |
Recovery Time, typ .. .oviwvn 0.5 us Operating Temperature ....-55 to +125 °C i
i BB o5 mvmemm o 0.2 er
M Spike leakage,* typ 5 g
Flat Leakage, t¥P .. wnvmmaess 30 mW ENVIRONMENTAL (
VESWR,;, A o sl 5506 5 o603 i [P | Altitude ...........coiivinnn. 60,000 ft
Insertion Ioss, typ ..........u. 0.5 dB Vibration
Breakdown Power, typ ......... 150 mW Frequency, 5-55 Hz, DA........ 0.08 in
Shutter Attenuation, min ....... 25 dB Frequency, 55-500 Hz ............ 10 G
Pulse Width s e vvwassiis 0.2 to 2.0 us
OPERATING CONDITIONS
Frequency BANZE .. . cnsnennme raovmmes s vamnmsn s wessess s s oesssses s 16.0 to 17.0 GHz
Peak Transmitter Power, maximum ....vevieuereeeeneeeseeeneoennnnns 10 kW
Transmitter Pulse Width . ....civvveeeecersccsccsocsoscosossoossnaeans 1.0 pus
Polse Repetition TAE o . ovewsnes o mmemens oomeenss s b siess s o oesss s e 1000 pps |
Open Circuit Ignitor Voltage, minimum ........cveierinnrnnnennnennnns =700 Vdc |
Shutter Voltage, typical .. ...ttt ittt ittt inrennnennns 28 Vdc
Pull In Violtage; TiNITMINL . w e e oo woieimisinn s osmeine e s sisessss s s sessss s 21 Vdc
Holding Voltage, minimum .......c..iiiiieetinnnnnereennneennnnnneses 10 vde |
IENItOT CUTTENL . & 515w a6 0 45 6 bnimioiois s ot inia s of s il oo 86010 8 4 & 81w 0w a1 § s 100 to 200 pAdc
Insertion Loss, shutter closed, minimum ........c.vviirieennmnnnennnn 25 dB ‘
|
* Tested with sampling scope. ‘
|
™ |
1810 11/67 Printed in U, S. A,
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BTR-553

OUTLINE DRAWING
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BTR-354

CRYSTAL PROTECTOR
AND SHUTTER

16-17 GHz
DESCRIPTION
The BTR-554 is acrystal protector with ex- performance under severe environmental
ternal 28-volt shutter which operates in the conditions. The shutter prevents damage
frequency band of 16.0 to 17.0 gigahertz. to the receiver while the system is not
This Ku-band device provides consistent in operation.
FEATURES
* Rugged construction « Shutter life of 100,000 cycles
* Compact and lightweight * Warranted tube life of 2000 hours
GENERAL CHARACTERISTICS
ELECTRICAL MECHANICAL

Frequency Range ....... 16.0 to 17.0 GHz Dimensions .......... See Outline Drawing
Peak Power, nominal.............. 10 kW Mating Flanges . ........ovvvun. UG-541/U
Duty Cycle, max. «.:: asmse ¢ 5 s 0.001 Welght, approX «.. .. cvoems o ansioe 5 oz

™ Recovery Time, typ ......cov.n.. 0.5 us Operating Temperature ....-55to +125 9C
Spike Leakageftyp .........c.nn 0.1 erg
Flat Leakige, typ ;- svawss s smnwes 30 mW ENVIRONMENTAL
VSWR, max ...........coovun 1.3:1 Altitads <« sumummn s v s nnousy s rans 70,000 ft
Insertion Loss, typ .. .cvvvvvenenn 0.4 dB Vibration
Breakdown Power, typ .......... 100 mW Frequency, 5-55 Hz,DA ........ 0.08 in
Shutter Attenuation, min ......... 25 dB Frequency; 55=500 HZ ...:.:.covww.. 10 G
Pulse Width . .........000.e 0.2 to 2.0 ps
OPERATING CONDITIONS
Frequency Range ...cveeeeveosocscsvoscsssasnsssccasosssansssasvoosss 16.0 to 17.0 GHz
Peak Transmitter Power, maxXimMuUIM ....oseeeceocesasscscccsasaaasssss 10 kW
Transmitter Pulse Width .. ..cceeeeetcnccnsssesocccsccscosssisssensas 1.0 us
Pulse Repetition Rate .. .cveeenerteeeencerscsescscarsossssssassoansas 1000 pps
Open Circuit Ignitor Voltage, minimum ..........ccoiiiiiiiiiiincienen -700 Vdc
Shutter Voltage, tyPieal . ccvevsesonvoaeios eosasiones sassnnnssneisioissis 28 Vdc
Pull In Voltage, minimum .....ceeeeececeosasoscssssserssesssocsssnnss 21 Vdc
Holding Voltage, minimum ........coiitiuenrereriniasreninennnacnans 10 Vde
Ignitor Current......ceoeeeeceeeerocscscrorssessssssosecsssssossssnns 100 to 200 wAdc
Insertion Loss, shutter closed, minimum ......ccovveteeinntrnnnnneees 25 dB
*Tested with sampling scope

Py
1809 11/67 Printed in U.S. A,
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BTR-554

OUTLINE DRAWING
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BTR-596

SINGLE TR TUBE

9.31-9.51 GHz

DESCRIPTION

The BTR-596 is a single bandpass TR tube which
operates in the frequency range of 9.31 to 9.51

designed specifically for operation in Decca D101
and Decca Super 101 marine radars. Operating

gigahertz. This X-band receiver protector was life expectance is greater than 500 hours.
GENERAL CHARACTERISTICS *

ELECTRICAL PHYSICAL
Frequency Range ¢ eccveene aswe .31=9.51 GHz Dimensions .............. See Outline Drawing
Peak Power, maxX «eeceess csesssssss 100 KW Weight, BPPIOXessossscnnsnsnnsss 4 02/118.6 g
DUty CYCl8w v oieinios vsaiomsssiosss eee..0.001 Mating Flanges....... UG-40A/U or equivalent
Recovery Time, 3dB ...c.... JoanaT 1.5 ps Position of Short® 0.201-0.260in/5.11-6.60 mm
Spike Lieakage, MaX sveessonessosis . 0.2 erg
Flat Leakage, max «.eoeeo.. AT 75 mW ENVIRONMENTAL
Insertion LOSS, MAX ceeeveeeneennns 0.8 dB Altitnde «sesainensnie s eees 70,000 ft/21 km
Ignitor Open Circuit Voltage, min ... -700 Vdec Vibration; 50 %2 Hz usessenes eess 156 G
Ignitor Voltage Drop eeeeseeess...175-375 Vde Pressurization ..... 30 1bf/in%g (2.1 kgf/cm?3g)
VSWR vveensrnsnsnncssenneennaes 1.3:1 Operating Temperature ..... 0 to +70 °C

TYPICAL OPERATING CONDITIONS *

Frequency Range o .vsesesccsnnsssss cos I ssssseease «« 9.31 to 9.51 GHz
Peak Transmitter POWer «veeeeeess o W6 6 AT S e 6 s IR Sus I iee S Taey e i e lov ok aZe el k 3 kW
Transmitter Pulse Width cceseveaaccss dsie s w@ua s v oisie e e v aiein s s wsies e . wsio o 0.8 us
Pulse Repetition Rate cessecescesssssoesesass o 00 o 8% s s @ m @ e R PP R g 5 .. 1000 pps
Recovery Tine, 3 tB wes s xenens s esasesee:se s R T cosse e seinnmes o 1.0 us
Spike Leakage.eseesesosnsaesns O O OO 0O OO0 . o 10 8 808 18 001 Tt LIt L o 0.15 erg
Flat Leakage . veenmnsocsss CHsNsE R R e 1 51 48 1s o i e s as e s Inar emuee 90 MW
InE e EIOnNE 1L Slasimrarelors sxslorelsar sialelie] sl salislel s] araTale sy sl T8 leksl sl ersla e TaTose e e ok d falevelsns s swsss 046 dB
Ignitor Current®...... ‘1o % e E 9w o SN R o 6 8% 58 i S inge e SN OO0 DT eeees 150 pAde
Ignitor Voltage Drop «.... Ve G000 0T CORs 0 OO G T 0 winis e aie's o 850 81 8 (8 10 81 99 atie 1 o 55 00 18 6 ] 81 48 235 Vde
OUTLINE DRAWING
=330 yax Dia.
6-32 TERMINAL NUT al 134

.147£.005

3.74£0.13 AL

SEE NOTE 1.750

44.45 - .
il P T
1.625 £ .015 = l
SQUARE
L RF INPUT RF OUTPUT
o i
230 | .090
ﬁi*.om b 3 i s e Tl
4.2940.10 1.000 £.005
SEE NOTE 254 0.3
NOTE: . inch
THE CORRESPONDING HOLES DIMENSIONS. =—5m —

INBOTH FLANGES ARE COAXIAL
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BTR-596

SPIKE LEAKAGE (ERGS)

CHARACTERISTIC CURVES *

Typica! performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY RECOVERY TIME VARIATION WITH TEMPERATURE

0.4
03 E_
w2
=z
\ // =
0.2 %
8, -
2 ~—_
0.1
0
9.3I 9.36 9.4| 946 9.51 -30 -10 0 10 30 50
FREQUENCY (GHz) TEMPERATURE (°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.
The Varian Beverly Division should be consulted before
using this information for final equipment design.

2. Distance of the effective r-f 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
Ry=—"r
I
where
R; = Total ignitor-circuit series resistance
in megohms

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

I; = Ignitor current in microamperes

_700-225 _ 475

Example: Rj = 150 150 3.167 megohms

(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)



BTR-639

SINGLE TR TUBE

9.335-9.415 GHz

DESCRIPTION OUTLINE DRAWING

The BTR-639 is a single bandpass TR tube which 169 A THRU (4) 250 + .005

re——————"DIA
operates in the frequency range of 9.335 to /4'29 6.3 0.13
9.415 gigahertz. This X-band receiver pro- SL B = o
tector was designed specifically for operation Cff— _(T) i 1 3505
in AVQ-20, AVQ-45, and AVQ-47 weather e |y ax
radars. Operating life expectancy is greater @ 4'-52°7U§£é38 =
than 750 hours. é | [ IL]
il |
MATES WITH 1056 + 010
UG-40A/U FLANGE 26.82+ 0.25
2 PLACES
inch
mm

GENERAL CHARACTERISTICS *

ELECTRICAL PHYSICAL

Frequency Range eeceseceesss9.335-9.415 GHz Dimensions «veceveeee... See Outline Drawing

Peak POWErscossssossensssescossns 2 kW Weéight, aPPYOX o e ssissassessssessoeonsss 4 0Z

Duty Cycle ..... sasssscinsssnessesUs00L Mating Flanges ...... UG-40A/U or equivalent
P N Recovery Timeseesssssssccscosons 10 us

Spike Leakage, max ceeeseescesesss 0.25 erg

Flat Leakage, MmaxX «coeeeess ceseees 50 mW ENVIRONMENTAL

Insertion LioSS ceassswssnssssnenansss Oud AB ATHTHAS o0 wosaiewmoiamanssns sty 000

Ignitor Open Circuit Voltage, min ... -700 Vde Vibration, 50 +2 HZ «eeveveeeenees 15 G

Ignitor Voltage Drop ¢seeseesesss 175-375 Vdc Pressurization ceeeeeeececesssesss 30 1bf/in?g

VISWIR, jo 15 6: o1 s 0 s: 51 sin is 16 o1 sinse is 8] ssnia s 9178 sablbsill Operating Temperature .... -40 to +70 °C

TYPICAL OPERATING CONDITIONS *

Erequency RaNge cesssssseassssesnssnnnesssnsssssnsasonnssasssssessasasnssss I0335=9,415 GHz

Peak: Transmittelr POWEI sisis s s s s o s o6 s o4 910 o & o7 856 % 5 o168 8 0 o1 670 6.8/ 91 976 2 kW
Transmitter PulSe WiIdth ses e e sisees o eomessnimss ssmnionsosionessionsssssssssissssnsnsssssss 2 us
Pulse Repetition Ratei s esssssoviinvssisisasssissiissnniisnsissasiisssviisasenncanens 400 pps
RECOVETY TITNE s « o oie s 6 061510 1610 6 siie (61 01 aiie in 15 1 020,16 16,0 61 810 [0 0191 61 676 16 ' & w306 (6 0! 9! #1910 (8 16 91 820 18 I8 o] 826 6 18, 0: 62600 0 0 4 us
Breakdown. POWEE sacse ssisaissosessanssssessssbosssns eeeessssssssssssssssssssscssss 150 mW

Spike Lieakage cessescocosenossonnwsasisssonssesersnsaossssssesnsnasnssosnssanesssnuse 0ol8 g
Flat Tieakage o v sisme s oo s omios oo s e e s oo e s o se s eee s eeeessssesessseeseeseasnsse 30 mW

INBErtioNn JUOBE! e 565 6 6606 5 9 8:0:6 58 8 84 55 o1 o0 16 % 95956 6 5818168 9 b8 6 9 Bioud 08 Ceacannens sesses 0.6 dB

IgnitorCurrentz............ ..... sscesssascens vssssussemsisss s s seessneseecnssaes 100 pAde

Ignitor Voltage Drop ceeccccsccscescscoscsscssossscsssssssnss cevssesssssescssssssssss 225 Vde
N

3036 6/73 Printed in U.S.A.
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BTR-639

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES *

Typical performance values

RECOVERY TIME VARIATION WITH TEMPERATURE

0.4 12
\
\
\
9 A
i [
Zop—
- w
[T] ,/// =
< N =
<¥[ 0.2 ~ > N
o
8 E ™~
¥ g 4 N ——= Ew —
& ol @
[0} 0]
9.335 9.355 9375 9.395 9415 —60 -20 0 20 60 100
FREQUENCY (GHz) 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:

_ Ebb-Eid

i L

R

where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
_ 700-225 _ 475 _
Example: R; = 150 _ 150 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 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

BTR-673

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 than 500 hours.

GENERAL CHARACTERISTICS *

ELECTRICAL
Frequency Range «¢.... 9.3-9.5 GHz

Peak Power, max 100 kW
Duty Cycleseeceecessosessccanasees 0,001

secse e

Recovery Time, 3dB ceeceeeccanncs 3 us
Spike Leakage, MaX «eeeeseeesecses 0.20 erg
Flat Leakage, MaX ceeceoscocccnnns 75 mW
Insertion LOSS sswssssnnsssesnsases Vol B
Ignitor Open Circuit Voltage, min .... -700 Vdc

IgnitOI‘ VOltage DI‘Op secce0ccc e 172‘375 VdC
VSWR.....-cooo-oo--ooocsco..- 113:1

Position of Short® 0,011-0, 031 in/0.28-0.79 mm

TYPICAL OPERATIN

PHYSICAL

Dimensions . See Outline Drawing
Weight, approx 4 0z/113.6 g
Mating Flanges ...... UG-40A/U or equivalent

ENVIRONMENTAL
Altitude ..... teeseess 70,000 ft/21 km

Vibration, 50 £ 2 HZ «ssesecsescess 15 G
Pressurization ... . eeee 30 1bf/in3g
Operating Temperature .... -30 to +70 °C

G CONDITIONS *

Frequency Range «.cevunne cseessssases seesssses e asm s esssesssssssvssss 2.3-9.5 GHz
Peak Transmitter Power ..... : v16/0 8 6 80010 0 008 w a0 hin @ wENs e e RIS W 81 81 0N (6 8 8] wiie 8 0] w)e 06 @) 20 kW
Transmitter PulSe: Widbh e e sis e e e e s e oo o m e axe o o0t o 6 v onais 60 9 550 & 5004606 5 001856 10 6 o556 9% 818 1 us
Pulse Repetition Rate . eeesesosnsssesnsesennnnspsosesssnssonvorsesssensnecssnsssecsss L0000 pps
Recovery Time..... cecscessssannes B T ceseenns cecesecenns 2 us
Spike Leakage.cecececocscscecsscccccnse cecees cesrenn cececane . I RPN eseees 0.15 erg
1AL -LEAKADE! sve o 5 sraie o5 o i is6i01 5 379 s 181 100 f0) 01 5] are ie 16,6 #) 858 (6 &'w; oo 1816) o) 51 e in o) B 7o ie. 10, 21 8] o semesessssese ey 50 mW
Insertion LLOSS ccececccccccceccscessvessscsccssecssscssssossssssssssssssssssscsssss 0.6 dB
Ignitor Current®:..sssscisasnsasssissmasintsvospasssissssasnvinsssssavissanasanss 150 gide
Ignitor Voltage DIOD «ose eewssssiosossnnssessssssssssssnssssinssssesss essssesses eeee 235 Vdc
OUTLINE DRAWING
437005 375+ 015
IL£0.13 TERM,NALNUT 4’1 9522038 °
062£.031 o0
1.57+0.79 1.800 +.050
4572 x1.27
MATES WITH
LEam TR /—UG -408/U FLANGE
SQUARE
RF INPUT RF OUTPUT
l o,
090 Yy (2)
.169 1.000£.010 “ 228
325 DIA. THRU HOLES (8) 554 2025
o|MEN510Ns:<—i,—',',‘,’,,—h
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BTR-673

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES *

Typical performance values

RECOVERY TIME VARIATION WITH TEMPERATURE

0.4
» =
0.3 a |\
u w4
w z \
2 < N
¥ 0.2 x <
: \ Py § " '\\
x w — ]
aol
0 0
9.30 9.35 940 945 9.50 -60 -20 0 20 60 100
FREQUENCY (GHz) TEMPERATURE (°C)
NOTES:

1. General characteristics, operating conditions, and char-

3.

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.

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

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

_ Ebb-Eid

i I

R

where

Il

R; = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes

Example: Rj =———— = ——- = 3.167 megohms

(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)




VDX-1006

-
DURATEMP ©
PASSIVE TR-LIMITER
8.5-9.6 GHz
DESCRIPTION OUTLINE DRAWING
The VDX-1006 is a bandpass DURATEMP pas- s
: _y ; : 428058 8-32 UNC-2B THRU (4)
sive TR limiter (TRL) which operates in the 7]
frequency range of 8.5 to 9.6 gigahertz. This _ 1.280+.005 1.280%.005 /
X-band device provides low leakage power and e L RS |
exceptionally fast recovery time over a wide 2,200 5 1625+ 015 s‘
o 55.88 41.28+0.38 f
range of incident power. The TRL crystal-
protector device employs special high-tem- ’ ‘/
perature processing techniques which greatly 1T 17— — X
increase normal shelf and operating life. The YT EI 3
TRL protector will maintain stable operation . Ej N EQ -
over a wide temperature range. The VDX-1006 y Y g 1 v J ) +—4
has a design life of 2000 hours. V L o
2.125%.010
——————————
53.98+ 0.25
/ - 1.220+.005 1.220+.005 | |
/ 30.99+0.13 30.99£0.13
/ | 1.625+.015 1.625.015
/ 41.28 £0.38  41.28 £0.38
~ L8-32-UNC-ZB Tap =222 MIN DEEP (4) e treh
GENERAL CHARACTERISTICS *
ELECTRICAL PHYSICAL
Frequency Range ceeeeescccceses 8.5-9.6 GHz Dimensions «eeeeeeeee... See Outline Drawing
Peak Power, MaX seesssesssescss 100 KW Weight, GpPFOX sssssesosasnssancsss Sud OZ
Duty Cycle s sviesesviensesensos 0001 Mating Flanges seseeeececscseess UG-40A/U
Recovery Time.ceseeesesnseseaes 15 us ENVIRONMENTAL
Spike Leakage Power, max ....... 0.05 erg Altitude sssasssovonwwsaseesvmens 105 000 £t
Flat Leakage Power, maX «ceeeees 50 mW Vibration, 502 HZ seuvesensosensnsss 15 G
VEWER. csnnvuswssssnnnmiamsvsnss Deksl Pressurization «eeeeeseeseseess. 30 1bf/in’g
Insertion LoSS, MAX sesesscccsnss 1.0 dB Operating Temperature .es... =55 to +100 e

TYPICAL OPERATING CONDITIONS *

BECQUENCY BRANTE oo s o v s o 6w s s 0 976 6 56 w1 10 56 591 5 18 01 w7 616 001 16 10 o 91 e 6 0 ot s 16 0 M bd o b 6 o w105 D05 6 GHz
Peak Transmitter POWEr seeeeeoesss Sesssesusennsssaneseessssseensesnensnennossyeese 10 KW
Transmitter Pulse Widthi ssssesssssnssssssssnssssissssnenssassssvastanisesssssnnnsss Lol Qs

Pulse Repetition. RATE o aeis s o siem n/e o s0e wia s siee i 5 0; 918 6 0 s 6. a1 030 18 0 9/ a1 s 05 miw'n i 01 w3 om0 oin @ awie o 1000 pPpS

RECOVELY TIIIE: o oue 01618 o o 06 o o6 01 518 0 % 9168 sessesNsss e vEssesesREsssessssneinnuesne 08 US
Breakdown Power issssisssvsnseassisssass @ RLE WS B N W6 B e e 8 She e w6 3% W% ok 0 ) o eie 0 80 mW
Spike Leakaige sssssnsscewnssowssissapisauosopesnosssnvssssvsoeasrisnvssnsanssnnviss 002 erg
Flat Teakaiee .« sisisib s s oo oo ot 5o ol scora o9 8676 5§ 3o b6 8 8160 00870,8 014 14 70 31 04816 8 AP0 OO siammssnnsasse 20 W

Ingertion TI0SEl: /s s saaismsashpsasise s s vns slesie s s R s ssisieseranis | 0aSh d.B

3369 3/75 Printed in U.S.A,
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VDX-1006

SPIKE LEAKAGE (ERGS)
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CHARACTERISTIC CURVES

Typical Performance Values
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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 refinement.
Consult Varian Beverly before using this information

for final equipment design.
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VDX-1010

DURATEMP © SINGLE
PASSIVE TR-LIMITER

AND
NOISE SOURCE
9.0-9.6 GHz
DESCRIPTION OUTLINE DRAWING .
inch
The VDX-1010 is a bandpass DURATEMP passive 1.625+.015 ERIE FILTERCON oo
TR Limiter (TRL) with integral noise source. HEREE0HE 1250-003
It operates in the frequency range of 9.0 to 1.280=.004 1.280%.004 GROUND
9.6 gigahertz. The integral noise source 32,51%0,10 32,5100 Rt
typically operates from 28.0 to 50.0 volts. It 2.375 . 1.625%£.015
can supply a calibrated noise level at any spe- 60,33 41,28+0,38

cified value between 5.0 and 15.0 dB, with an

accuracy of +1.5 dB, over the entire operating 1 _
temperature range. } . i i

This X-band device provides low leakage power JE ‘%

and exceptionally fast recovery time over a wide [ ¢ 7 = H Y
range of incident power. The TRL employs /‘ ' 2.140%.005 ‘
special high-temperature processing techniques 54,36=+0,13
which greatly 1nc‘:rease shelf and operating life. || 1220%.004 1.220+.004 | |
The TRL maintains stable operation over awide D 30,99=£0,10 30,99%0,10 | \
tﬁmperatulre range. Life expectancy is greater . | Le2s.0i8  Le2ss.015
than 2000 hours. 41,28+0,38 41,28+0,38 l
A 8-32-UNC-2B THRU (4) 8-32-UNC-2B
.187
278 DEEP (4)
GENERAL CHARACTERISTICS *
ELECTRICAL PHYSICAL

Frequency Range ..........c... 9.0-9.6 GHz DIiTNENSIONS s mwoss e s s See Outline Drawing
Peak POWETr, MaX ..vveeeveennnens 100 kW Weight, approx ......c.cvoiiveieennnnn. 8.5 0z
Dty Cyele s iuonssnssasinnsisonss 0.001 Mating Flange .....ooeevuvenennnn. UG-40A/U
Recovery Time, max ............. 1.0 us
Noise Level, max® ......eveevunnn. 15 dB ENVIRONMENTAL
Insertion Loss, max .......vevenn. 1.0 dB ALLEUAE i:amnus snmusiscsses oo son 70,000 ft
Spike Leakage, max............... 0.05 erg Vibration, 502 HZ . u.wewessensssssess 15 G
Flat Leakage, maX....voveuennenn. 50 mW Pressurization «.issavicssns ivmes 30 1bf/in®g
VSR orwem o srer oy S o oy = ey e 1.4:1 Operating Temperature ....... -55 to +100 °C
TYPICAL OPERATING CONDITIONS
Frequency Range .............. 9.0-9.6 GHz
Peak Transmitter Power .......... 10 kW NOTES:
Transmitter Pulse Width .......... 1.0 us 1. General characteristics and characteristic curves are
Pulse Repetition Rate ............. 1000 pps based on performance tests. These figures may change
R Time 0.8 as without notice as a result of additional data or product

GEOVOLy LIS siswansivsprssmpnin s refinement. The Varian Solid State Division should be
Breakdown Power ................ 50 mW consulted before using this information for final equip-
Spike Leakage coiwwssisssmessmmnses 0.02 erg ment design.

— Flat Leakage .........oovnniennnn, 30 mW 2. Customer may specify the noise level desired.

Noise Level® ..o.viivinennnnn. 9.0+ 1.5 dB
Imgertion LioSs .isvevsswsnsnss anss 0-78 dB
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VDX-1010

CHARACTERISTIC CURVES®

Typical Performance Values

SPIKE LEAKAGE VARIATION WITH FREQUENCY

SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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VDU-1011

DURATEMP = DUAL
PASSIVE TR-LIMITER

16.5-17.0 GHz
DESCRIPTION OUTLINE DRAWING
The VDU-1011 is a dual bandpass DURATEMP Tf‘*’“
passive TR-Limiter (TRL), which operates in D 1.500=.005
the frequency range of 16.5 to 17.0 gigahertz. I D || 38joxo0i3
This Ku-band duplexing provides low leakage 956L.005 5
power and exceptionally fast recovery time over 24,29+0,3
a wide range of incident power. This TRL | 1307 200
employs special high-temperature processing '33,2%+0,26
techniques which greatly increase shelf and 1.312£.020 - — v
operating life. It maintains stable operation 33,30£0,50 i
over a wide temperature range. Operating T;W%T ?
life expectancy is greater than 2000 hours. EL' 4":22%;8
<—’|::: —J—"‘f’;‘g L, ;;Zig%s DIA.THRU (4)
GENERAL CHARACTERISTICS®
ELECTRICAL PHYSICAL

™\ Frequency Range ssseiivsseii 16.5-17.0 GHz Dimensions ............. See Outline Drawing
Peak Power ..vvviiiienneennnenns 125 kW Weight, approx .......vviviiinnennns 8.5 0z
Duty Cyele .. voesowess somessnssss 0.001 Mating Flanges ....veeeeeeenneeennns Special
Recovery TIMe ; ixsonssanmnsssmmni 1.0 us
Spike Leakage, max ............. 0.05 erg ENVIRONMENTAL
Flat Leakage, maxX ......euveeen. 50 mW ATHIIAES o5 5 mw5505 55556505 0woineele 70,000 ft
Insertion Loss, max .........0.0... 1.0 dB Vibration, 50 £ 2 HZ .. vevrrnnneerennnn 15 G
Phase Control « cvewsisensscoannsa £3.0 ° Pressurization ......oeeuvieeennn.. 30 1bf/in®g
VISWIR. & 01415 i o w1 0 1501 88 6 65 o 0 615 6 0 9 3606 1.8 Operating Temperature......... -55 to +90 °C
TYPICAL OPERATING CONDITIONS
Prequeney BATIBE . o es o ioim o s is e oo om o5 &6 0w eew 6 8 8§16 6 o el 57 5 01 5166 58 8 91675 6.5 46,516 1 o) o1 woe 16.5-17.0 GHz
Peak TTansMItEr POWET o oo eis.s s nio e innoisisueaens s sesnssssssssesssssassssssssss 85 kW
Teansmitter Pulse WAdth . .. cssasiswsnisnmeinoennisnass soesssessseisissinssensnses 0.5 us
Pulse Repetition Rate . .uuuiieiiiinen it iineineneeeneronennensesnesonsnnosnesnnss 2000 pps
RECOVERY TIMIE! 44 o 0 wsrswmim o0siwim s 0008 6w o 1606015705 15 50 %5506 56 0 5091516 6 60 608 0 800as 00 6 0 60 00 3050 8066 00 0 v 6 0.7 us
BEEAKAOWR POWET w65 o imwss o5 655 105515 & 55 51506 6 651 51545 6 55 0 0670 o1 o110 1 0101 w1 8 10 16wt ot o1 5 10 0 o+ 0 50 01 1 01 8 100 mW
SPIKE LA GE .+ i it teseeeeneeneneeeeeseneeesosoesonnosseseesesssasssessennnnsonses 0.01 erg
Bat, TIRAAZE o 4 gun o 55 s 51000 w7010 10 o1 050 10 101555 & 1010 1 608 56 06 1051 10 16 o0 0 3 1 T 3 40 1350 00 0 060 006 46 16 0 U 10 mW
INEETEIONENOSSH Yty lere o leas e el T T eA e TsEe e S T ToEe bt e ooy S S e et cxMpie, cpthwenbobl Mrieters -2 0.8 dB

o
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vDu-1011

NOTE:

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

CHARACTERISTIC CURVES®
Typical performance values
SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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DESCRIPTION

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.

VDU-1012

DURATEMP “ SINGLE
PASSIVE TR-LIMITER

16.5-17.0 GHz

OUTLINE DRAWING
!

GENERAL CHARACTERISTICS

ELECTRICAL
Frequency Range ............ 16.5-17.0 GHz
Peak POWEY s v w6 s o0 srsiame sss 15 kW
Duty Cycle cuiisenesinmansmes s 0.001
Recovery Time, maX-...c.csoeecceceees 1.0 us
Spike Leakage, MAX ..xwmascwmsses 0.1 erg
Flat Leakage, MaX ..osessnsoswossn 50 mW
Insertion LOSS tvveeervensssnnnnns 1.0 dB
Phase Control casisssimennoissnssnse +3.0 °
VOWER susiswnessnmassssns A0 DO 1.4:1

TYPICAL OPERATING CONDITIONS

Frequency RaNge cicecsssinmesssnsasssmmnesomsss
Peak Transmitter Power .....cceeevcecsccsccnns
Transmitter Pulse Width. ..ccesennossnmnnsososss
Pulse Repetition Rate ......ccoviiiiinianenans
Recovery Time csessssnoosecamnssensesmemsasswes
Breakdown Power .isissessssnassasnssessssionns
Spike Leakage .uceessssacscsscscceasssacssssssns
FAat TiEaKAPE: ¢ cieous siaisnias e srsie o osaneion oo s Bal 50656 w0
MEETTION. JIOBE cimswssimmsnionmmasionsesioniossossis

2486 11/70

................................... 0.5 us
................................... 2000 pps

................................... 0.05 erg

...................................

................................... 0.8 dB

|
| ('?,, fc%m 1.870
47,5
| i ‘ MAX
/
| 1.307 % 010
| J— 33,10 = 0,26
L2 =-=+>3 plA THRU HOLES (4)
3,74 £ 0,13 PROJECTION
MATES WITH UG-541A/U FLANGE
PHYSICAL
Dimensions ::ssesswwess See Outline Drawing
Weight, SDPPTOX e aieiw o soiemanesmmao s 6.0 oz
Mating F1anges ....eeeeeeeeeensns UG-541A/U
ENVIRONMENTAL
Altitude ... vvviinniiinnnns 70,000 ft
Vibration, 5042 HZ sismmessnssns 15 G
Pressurization .......coveeenn.. 30 1bf/ing

Operating Temperature ... -55to +90 °C

.............................. 16.5-17.0 GHz

10 kW

0.7 us

100 mW

30 mW
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VDU-1012

NOTE:

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

CHARACTERISTIC CURVES®
Typical performance values
SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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VDX-1014

DURATEMP ©
SINGLE PASSIVE
TR LIMITER

9.305-9.405 GHz

DESCRIPTION

The VDX-1014 is a single bandpass DURATEMP in AVQ-21A weather radars. The TRL employs
Passive TR Limiter (TRL) which operates in the special high-temperature processing techniques
frequency range of 9.305 to 9.405 gigahertz. which,greatly increase shelf and operating life.
This X-band receiver protector provides low It maintains stable operation over a wide tem-
leakage power and exceptionally fast recovery perature range. Operating life expectancy is
time over a wide range of incident power. The greater than 2500 hours.

VDX-1014 was designed especially for operation

GENERAL CHARACTERISTICS *

ELECTRICAL® PHYSICAL
Frequency Range «veeeseeses 9.305-9.405 GHz Dimensions ««svvveeeee... See Outline Drawing
Peok POWEL v oennsusmnecansnssssmess 10 KW Weight, approx.cccesecececceceess 80z/227g¢g
Duty Cyclesssssseossnssssismsnsens 0p001 Mating FlangesS........ UG-135/U or equivalent
Recovery TimMe . eessaesssenesssence Lob [iS ENVIRONMENTAL
Spike Leakage, max .eeoeeeecsansss 0.1 erg Altitude vovveneennnninnn. «es 70,000 ft/21 km
Flat Leakage, MaX veeveeesesscscee 50 mW Vibration, 50 £ 2 HZ veeeeseeeeses 15 G
Insertion LOSS svessssssiianssannsss 0.7 dB PressuriZation.................. 30 1bf/in2g
P NiSWIR: Sais'e siessisiois s siviels s siskeie o o spdioiial e iSoil. Operating Temperature ... =55 to +90 °C
B
TYPICAL OPERATING CONDITIONS
Frequency Range ceeeeeecesesocsccocosceceseosssnsncscssssssssaccscsssncassss 9.305-9,405 GHz
Peak Transmitter POWer «sssssiscsacaoosianssansssesnnnsaosossovesssssnssscissssssssss 10 KW
Transmitter Pulse Width «.ceeinnnereinetinntttiiiineteneeeecennrensensssssscennnnss 3.5 pus
Pilse Repetition Rl s e ws soeis e e s s onas e snines s e s s eoseses e ssssnsssosnsssesesss 265 pps
Recovery Time .k &) s slsmmisls siopelasiei s mm s s eias bl en s sl e e s st e ek g 1009 us
BreakdoWn POWEr ..ceeeccesccssssccessscsssssssssaccssosssscssesssssscsssascnsssncsss 40 mW
BPIKS LEBKATE © sovnm e wmmion seimimesnmsswvins s s s sssssssassss s sssmissssinnsennssnse DO erg
Flat Leakage secesssssscssscscsssctossssssossssossssanessnsssseesseensaesssssesenes 40 mW
INSertion 1IOBE iass s 555 s o iveinis sissiai s o sinse aie oisis &6 o ake s ol ieve 5.0 91 6T0ke & o ohots o sl oie i s wavess o atane . 1050 AP
OUTLINE DRAWING
8-32 UNC-2B THRU (4)
MATES WITH UG-135/U FLANGE (2)
2.200 1625+ .015
55.88 WAX 41.28+0.38 |
SQUARE
% Sy %gj-
S =
:g Y —
. 2.125%.010

e
53.98+ 0.25

inch
8-32 UNC-2B TAP 'ngg MIN DEEP (4) -
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VDX-1014

CHARACTERISTIC CURVES *

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY RECOVERY TIME VARJATION WITH TEMPERATURE
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NOTES:
1. General characteristics, operating conditions and char- Varian Beverly should be consulted before using this
acteristic curves are based on performance tests. These information for final equipment design.

figures may change without notice as the result of
additional performance data or product refinement. 2. Values apply at 25°C and sea level atmospheric pressure.



VDU-1017

DURATEMP ~ DUAL
PASSIVE TR-LIMITER

16.0-17.0 GHz

DESCRIPTION OUTLINE DRAWING

The VDU-1017 is a dual bandpass DURATEMP —
passive TR Limiter (TRL) which operates in T | | 15002 008
the frequency range of 16.0 to 17.0 gigahertz. D 38,10+0,13
This Ku-band duplexing device provides low S
. 956 £.005
leakage power and exceptionally fast recovery 54.292 0.3 -
time over a wide range of incident power. The (R L
TRL employs special high-temperature pro- 33,220,226
cessing techniques which greatly increase shelf 1.312 &= .020
and operating life, It maintains stable operation 33,30=%0,50 — ?
over a wide temperature range. Operating life Wﬁ*
expectancy is greater than 2000 hours. @J J _4:722:-::8.
inch | 1870 [\ .147£.005
—— MAX —
mm 47,50 3,74+0,13
DIA.THRU (4)
T
GENERAL CHARACTERISTICS
o ELECTRICAL PHYSICAL
Frequency Range ............ 16.0-17.0 GHz Dimensions ........eeu.. See Outline Drawing
Peak POWET «:iswwmensimss s o Wl 8t 125 kW Welght, aPPTOX wueiesisiwsisennneeenmoss 8.5 oz
Duty Cyele: «assus 653 w8 8 e swssies 06000 Mating F1anges e es smwosssnss semmees  Opecial
Recovery TiMme ceoeeeesecseaes o 1.0 us
Spike Leakage, max ........... .« 0,05 erg ENVIRONMENTAL
Flat Leakage, maX .ccecsens AR 50 mW Alfitide sesvssnwes R TTY «ss 10,000 1t
Insertion Loss, max ...... EIETICR 1.1 dB Vibration; 50 £ 2 HZ ..cviecosniiics 15 G
Phase Control ........ ST . 3.0 ° Pressurization ................ .. 30 Ibf/in®g
VBWR iiieonssisnnisennasinanniste 1.4:1 Operating Temperature ... -55to +90 °C
TYPICAL OPERATING CONDITIONS
Frequeney Range - sws.ewmesan e emas R RN RS R E R G S F AL B 16.0-17.0 GHz
Peak Transmitter Power .............. DG A DIOG L0 D40 010 1) O Ca 00 £ T 0i0 10 00 015 A Dl R O CH0.010 O 2 85 kW
Transmitter Pulse Width ................. ¢S S S S § S 6 88 e e o 5% § S E e s e 6 0.5 us
Pulse Repetition Rate ....cuieitiiiiiiiininreeieeeeeeeeoneeeteoneesosonnesssannanssns 2000 pps
RECOVELY TIHE . wewrenmnesans S ATe O T O On G O O o) o T e 6 OO & S IS TG OO T 0.7 us
Breakdown POWET «uwissvsicmnssismaesiessss W B B T B B o 4 %03 8 GURIRT 8 8 B TR s o w6 e R 100 mW
opike Lealtape: . suvnvinmmeencse SaleEE s iy o o5 81 1 oie ) w1 87 U [a5ie1 8V o i1 65 8 <o el s 818 i)k Vi e e v 0.01 erg
Flat Leakage ««snsassisansscanisemssseossas 1 8 L 06 B ¢ 3 08 0 90 6 5 06 5 R 0 e 10 mW
IRSEEEION, LiOES ¢isusim o aieioiei svs isis) 5103 & o) 1 min 8 g damng o1 s O Do O 0 3 T 0I 0L0 TG 3 0 21 O A O DCG 0D ST g R sk 0.9 dB
NOTE:
1. General characteristics and characteristic curves are formance data or product refinement. The Varian Solid
A based on performance tests. These figures may be State Division should be consulted before using this
changed without notice as the result of additional per- information for final equipment design.
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VDU-1017

CHARACTERISTIC CURVES*

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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DESCRIPTION

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.

VDU-1018

DURATEMP -~ SINGLE
PASSIVE TR LIMITER

16.0-17.0 GHz

OUTLINE DRAWING

GENERAL CHARACTERISTICS®

ELECTRICAL
N Frequeney Range :sssssswesss 16.0-17.0 GHz
Peak POWET ...vveeeececnccnncnns 15 kW
Dty (CFCle .o wmssnmnsismmensisiasls 0.001
Recovery TiMe ..:issusssamnss . 1.0 ps
Spike Leakage, max ........e00.o 0.1 erg
Flat Lieakage, MaR sesssamnssss 60 mW
Insertion Loss ........ccivvvnnnnn 1.1 dB
Phase Control «..veveeernenennnn. +3,0 °
VESIWLIR. 1o v0sv011 0 o 10 ioii01 o1 1 101 ot o1 o1 o oot 10 fa 10 oo 1.4:1
TYPICAL OPERATING CONDITIONS
Frequency Range ....ueesnonssmesios o0 ioiini s 15 1m0 0 0 18 o
Peak Transmitter Power ......... YT IRL S EasiE
Transmitter Pulse Width ,......cviiiiveeennns
Pulse Repetition Rate
Recovery Tie suwassswas GBS e e G T e s
Breakdown Power .......... o 6 81 8 8 50 91 80 §s EEE B
Spike Leakage ..cecsecoreescooseenes N S L AL
Flat Leakage ...... o8 45 0xe) 81 8 ol o sisiniE g 00 CIG G I0D T
Insertion L.osSS s e & 16131 616 8 161 9) 88 W W 9 e e =
NOTE:
1. General characteristics and characteristic curves are
PN based on performance tests. These figures may be

changed without notice as the result of additional per-
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| 5
,?i‘;i? - 1.870 O—+—@®
‘ 475 ‘
D@ ‘ MAX ==
Ty il
Vd { ‘
1.307 + .010
p— ~ ™330 026
“m DIA THRU HOLES (4)
MATES WITH UG-541A/U FLANGE
PROJECTION
§+ :
_inch
mm
PHYSICAL
Dimensions & :.meee e See Outline Drawing
Weight, approx .....veviiineeiennnnns 6 oz
Mating’ FLARGES .. oswnmmsnemnss sune UG-541A/U
ENVIRONMENTAL
ANBIGAEE wvnsromiensseemmscamio 70,000 ft
Vibration, 50 £ 2 HZ icewesw sonisn 189 G
Pressurization ..........cuun.. .. 30 1bf/in°g
Operating Temperature -55 to +90 °C
............... e w s mas 166017 .0 GHz
AT LT §08 06 8 T8 (60 88 8 s 10 kW
o S TRt el el e s oo e 2 0.5 us
s : SEmem e sy swns s wwes 2000 PPS
LT DO AT A0 £ P s GO GioE S T 0.7 us
s E s S s wosls . e~ 100 mW
S %% S8 R B e R R L6 S W 8 e 0.05 erg
oo wasils] olie 1o 5 15 SRR IE T amEIEE 30 mW
ol 8 18 {6 (8 9 9" & faxe o; ) 80 8 9 018V is 18w e 6@ w5 8 e .. 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-1018

SPIKE LEAKAGE (ERGS)

CHARACTERISTIC CURVES®

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY

SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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VDU-1024

DURATEMP © DUAL
PASSIVE TR LIMITER

AND
NOISE SOURCE
16.5-17.0 GHz
DESCRIPTION OUTLINE DRAWING
The VDU-1024 is a dual bandpass DURATEMP
passive TR Limiter (TRL) with integral noise =
source. It operates in the frequency range of %E
16.5 to 17.0 gigahertz. The integral noise . %’%%
source typically operates from 28.0 to 50.0 D ' ]
volts. It can supply a calibrated noise level at .956%.005 {A
any specified value between 5.0 and 15.0 dB, 24,2903
with an accuracy of £1.5 dB, over the entire 1.307 =.010
operating temperature range. 33'2T°'26
. 1.312=+.020 = =
This Ku-band duplexing device provides low 33,30=0,50 = ~
leakage power and exceptionally fast recovery GROUND W‘Q 1
time over a wide range of incident power. The TERMINAL g = 4;—72‘5’_15%
TRL employs special high-temperature proces- ERIE FILTERCON o L ' i k
sing techniques which greatly increase shelf and 1250-003 9
operating life. The TRL maintains stable <+‘::> —J%MAX—L— '3'?25%5 DIA.THRU (4)
operation over a wide temperature range. Life ' ' '
expectancy is greater than 2000 hours.
A
1
GENERAL CHARACTERISTICS
ELECTRICAL PHYSICAL
Frequency Range ............ 16.5-17.0 GHz DIiFENSIONS . mssewomees See Outline Drawing
Peak Power; MaX .sswesswsssssns 125 kKW Weight; approX seiesswssssassssonsnse 8.5 oz
Duty Oycle ....casssammunidnnusane 0.001 Mating F1anges .......ccveuveeneennns Special
RECOVELY LIMNE 4o vissmomsninmessss 1.0 us
Noise Level, max® ,icoosessnvsses 15 dB ENVIRONMENTAL
Insertion 1OSS, MaX v.vevenennnns 1.0 dB ALtUdE vevvveernenrnenrnnnnneans 70,000 ft
Spike Leakage, MaX ..eciesoesess 0.05 erg Vibration; 50 £ 2 HZ issswissnnssmessen 15 G
Flat Leakage, maX.....covuvenens 50 mW Pressurization .......coevevueenen 30 1bf/ing
VISWR! o oivis e ooions i85 o1 50k 6 16 90 91 65516 3 00 618 0 1.4:1 Operating Temperature ........ -55 to +90 °C
TYPICAL OPERATING CONDITIONS
Frequency Range .......eeue. 16.5-17.0 GHz
Peak Transmitter Power .......... 85 kW NOTES:
S ; =
TransmlttEI, l?ulse WD, s mennnnen 0.9 g 1. General characteristics and characteristic curves are
Pulse Repetition Rate ............. 2000 pps based on performance tests. These figures may change
Reecovery Time ciiewwviwmsnsesasss 0.7 us without notice as a result of additional data or product
Breakdown POWET . vnvvveeeeennnn. 100 mW refinement, The Varian Solid State Division should be
Spike Leakage 0.01 er consulted before using this information for final equip-
D G131 g e o laciat s aNi s elfe) 318 e o5 51 8 ; g saxt daata,
Flat Leakage s vveeensorsnmnnanians 10 mW
P Nodne: TvEl® ;v « s s m s s s sssnis 9+1.5 dB 2. Customer may specify the noise level desired.
Insertion oSS «.cosiosvossmssssmes 0.9 dB
2489 11/70 Printed in U,S.A,
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VDU-1024

CHARACTERISTIC CURVES™

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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VDU-1025

DURATEMP © SINGLE
PASSIVE TR LIMITER

AND

NOISE SOURCE

16.5-17.0 GHz
DESCRIPTION OUTLINE DRAWING
The VDU-1025 is a single bandpass DURATEMP
passive TR Limiter (TRL) with integral noise ERIE FILTERCON 1250 — 003
source. It operates in the frequency range of SROUNG TERMINAL
16.5 to 17.0 gigahertz. The integral noise :
source typically operates from 28.0 to 50.0 L ?
volts. It can supply a calibrated noise level at *C%* —?-- %
any specified value between 5.0 and 15.0 dB, U I VY
with an accuracy of +1.5 dB, over the entire | ‘_ _13 ; |
operating temperature range. _fj | =

j 1.307 £ .010
This Ku-band receiver protector provides low Z e 33,10 + 0,26
leakage power and exceptionally fast recovery B74 & 0,13 2N THRU ROLES (4)
time over a wide range of incident power. The MATES WITH UG-541A/U FLANGE
TRL employs special high-temperature proces-
PROJECTION

sing techniques which greatly increase shelf and

operating life. The TRL maintains stable opera- @ g

tion over a wide temperature range. Life

expectancy is greater than 2000 hours. I’?‘c"?

N GENERAL CHARACTERISTICS®

ELECTRICAL PHYSICAL
Frequency Range ............ 16.5-17.0 GHz Dimensions ........ .+... See Outline Drawing
Peak POWET; ™AX susssiwns somsos 15 kW Weight, approx ...... vou s e e e 8 5.0 oz
Duty Cycle ....vvvviennennennnnn. 0.001 Mating Flange ....ce0.... cieeses. UG-541A/T
Recovery Timeé ..cuwvessemosseness 1.0 us
Noise Level, max® ........ CT 15 dB
Insertion LOSS, Max ............. 1.0 dB ENVIRONMENTAL
Spike Leakage, max ............. 0.1 erg AINAE & crrm e me S T s sewan 005000 1t
Flat Leakage, maxX .....ceceveeee. 60 mW Vibration, 50 + 2 HZ ......vv00n0veeve.. 15 G
Phase Control ..ccevcevoeerennnns +3.0 © Pressurization ......... cereeena. 30 1bf/in3g
VSWR i itiiiiiiiteneennnennnenns 1,41 Operating Temperature ........ =55 to +90 °C
TYPICAL OPERATING CONDITIONS
Frequency Range .cevsssweosss 16.5-17.0 GHgz NOTES:
Peak Transmitter Power .......... 10 kW 1. General characteristics and characteristic curves are
Transmitter Pulse Width .......... 0.5 us based on performance tests. These figures may change
Pulse Repetition Rate ............. 2000 pps witpout notice as a rgsult of additional. (.1a’lca or product
. refinement. The Varian Solid State Division should be

Recovery Time .............onet 0.7 ps consulted before using this information for final equip-
Breakdown. POWeY sse:iemsscsasoss 100 mW ment design.
Spike Leakage """""""""" 0.05 erg 2. Customer may specify the noise level desired.
Elat Leakafe . eeemwosonesssnnosss 30 mW
Noise Level® suesssssssannisns 9.0+1.5 dB

™ Insertion LosSS ...iiviiineinnennns 0.9 dB
2490 11/70 Printed in U.S.A,
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VDU-1025

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES®

Typical performance values

SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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.

GENERAL CHARACTERISTICS

ELECTRICAL
Frequency Range cceeceesees 5.450-5,825 GHz
Peak POWEE e sisaee s nas s sinies e 50 kW
DUy CYCLE vawsosnnmssnsnennssonsss s 0007
Recovery Time.ssssssssssssesnnss 10 ps
Spike Leakage, maX secesssccccese 0.1 erg
Flat Leakage, MAX sesssscesnsenss 70 mW

Insertion 1.0SS seesssevscosossssse 0.8 dB
VEWER s ssossnssosvanssnnnnsssesns Lodil
PHYSICAL
Dimensions «eeeesesessss. See Outline Drawing
Weight; approx ssssssssisessisesssacss 6 0
Mating F1anges «eeeseesccescessess UG-148/U
ENVIRONMENTAL

Altifude: sssiisnosnssnensinnsnssnes 40,000 £t
Vibration, 50 &2 HZ ¢ ssaessscsnsrssssses 19 &
Pressurization s« vssssssesscasasss 30 1bi/incg
Operating Temperature ......... -55 to +90 °C

VDC-1027

DURATEMP ©
SINGLE PASSIVE
TR LIMITER

5.450-5.825 GHz

OUTLINE DRAWING

/I 2212005
45°+ |° " 561£0.13
TYP. (6) HOLES

|

A8

[
130 ]
530 MAX LEBO oo

38.10
QUTPUT FLANGE —. 36254+ 015 i
| 92.08 +0.38
2.110+ .010 250+.015
53.59+ 0.25 | 6.35+038
| o= 4IJ
P
3.625+.015 w
INPUT FLANGE —~ 92.08+0.38
.221+.005
/" 561x0.13
(8) HOLES
45°% |°
TYP
\ . 3.250+.010
LV 8255+025 ' '

PROJECTION

@]

inch
mm

TYPICAL OPERATING CONDITIONS *

Frequency BANGE e e e waies s s ae e esse e e e sioessssesssssessssesssessssseassss 0 450=5, 826 GHzZ
Peak Transmifter POWEL ceessscoscsccoscssssscessscscssssisssssisesssscsssssosscsssses 50 kW
Transmitter Pulse Width csssssssoasoamsssscssosnnasssessssonnessessnssenssassnnsssnesse ool IS
Pulse Repetition Rate ccesssnssssvsssssvitesssisoossmenssesssssssnsoesasssssoassansses 320 PPS
Recovery TimMeE seecccososscssacoccassssessasssesssssasssssnssssosssnasasansessssassss 3 us
Breakdown Power ....... T T LT, SRR R RS E s s s R GAseEsEissnnseeans 100 AW

Spike Leakage ceessecesisssscisssasissosisenssnesssnrenssnersvssnionssesnsnsssasense 000 €rg
Flat 1.eakage ceeeeececeessssscesesscsssosssstsccosossssssssessssssssscssassscoscsssons 50 mW

THSETHON. LiOBSE s eeennssniissnisissssnamisssasasseeniisnesisscasssnsnenssesnsenasces U7 dB

3111 10/73
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VDC-1027

CHARACTERISTIC CURVES*

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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 refinement.
Consult the Eastern Tube Division before using this
information for final equipment design.




DESCRIPTION

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

VDS-1028S

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 cecececcecececse 2.9-3.2 GHz

Peak Powers; MaX «seeessssiessssien 60 kW
Dutycycle 9 00 00 0SB OOSNOORTOOEOIEPROEPREOS TSN 0.005

Recovery Time, 3 dB sesccsccsssecs 1.5 us
Spike Leakage, MaX sseeseccsessesss 0.05 erg
Flat Leakage, MmaX eeececcsccccscce 40 mW
Insertion LLoSS, MAaX eececscsscscss 0.6 dB

VSWR.o..c.o.Dtoono.ooo.-.oo..ao 1.4:1

PHYSICAL

Dimensions seesseeessssss See Outline Drawing
Weight, appProX eececeeessscssess 3 1b/1.36 kg
Mating F1anges seesesecescscsscsscsss Special
ENVIRONMENTAL
Altitude seesssssessesscssesss 10,000 ft/3 km
Vibration, 50 Hz £ 2 HZ cecveesccosscsess 15 G
Pressurization «eees 30 1bf/in® g(2.1 kgf/cm?g)
Operating Temperature seeeeesees 0 to +70 °C

TYPICAL OPERATING CONDITIONS

Frequency Range seeceseccsssssscssssescsssscosssascssssssnssassscsccsccssssesss 209 t0 3.2 GHz
Peak Transmitter POWEL ceceecsssssssscossoseossosscssesssesssensssssssossssosssosss 60 kW
Transmitter Pulse Width siecsssssnsevisssssncsnbensnnsnsspmsssssnssnsnsssessonssnmis UaD U8
Pulse Repetition Rate casescecessescssssssocsscsssssnssssssscsssnssssssesssssssossss 1000 pps
Recovery Time, 3 dB ssesesssssosssssciossicssssssssvassossnrssssssssasssssssseosonses 1.0 us
Spike Leakage sceeceocccoscccsssscsoscsscsesssssssscsssssscsssssssssscsscssssesssses 0,00 erg
Flat Leakage cecececcecescocosseeeees000000000000000000000000000080000000000008000s 25 mW
Insertion 1LOSS seeeeeseecsccsessesscssccoosscssassscsosssscsscsssscsscscsasssscssscsscsscns 0.5 dB

CHARACTERISTIC CURVE

Typical performance values
SPIKE LEAKAGE VARIATION WITH FREQUENCY

o
o
®

o
&
/
/
\

o
o
Iy

SPIKE LEAKAGE (ERGS)

o
o
)

2.90 2.96 3.02 3.08 3.14 3.20
FREQUENCY (GHz)

3593 8/76

NOTE:

General characteristics, operating conditions, and charac-
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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VDC-1029

DURATEMP ©
SINGLE PASSIVE
TR LIMITER

9.395-5.905 GHz

DESCRIPTION OUTLINE DRAWING

The VDC-1029 is a single bandpass DURATEMP

Passive TR Limiter (TRL) which operates in the ,/ : _ .2214+.005
frequency range of 5.395 to 5.905 gigahertz. 45;$|° 1 | SERE
This C-band receiver protector provides low ;o
leakage power and exceptionally fast recovery . I
time over a wide range of incident power. The
TRL employs special high-temperature process-
ing techniques which greatly increase shelf and 130 ] L.L
T2~ MAX 1.500
operating life. It maintains stable operation 3.30 38.10 WAX
over a wide temperature range. This TRL was OUTPUT FLANGE —_ 36254+ 0I5
specifically designed to replace the 5865 used in ‘ ‘\jm r—
the SPS-10 radar. Operating life expectancy is A
greater than 4000 hours. 21104 010 250+.015
53.59+0.25 JT 6.35+0.38
4 Y
GENERAL CHARACTERISTICS ® P T seeswors |1
ELECTRICAL INPUT FLANGE—" 92.08+0.38
Frequency Range «voveeesees 5.395-5.905 GHz
Peak POWET wuueeeesssoscsnsseses 300 KW U
& Duty Cycle cececeecss SRG R saws 0001 \ Y (3) HOLES
Recovery Time ..c.ce.e cesenns 5.0 us ] ; f
Spike Leakage, max ..... saers e ors 0.1 erg 45°4 |°
Flat Leakage, MaxX cececocccccccss 70 mW e T .
Insertion LLOSS eeeses teteseesseess 0.5 dB \ 82552025 ' "
VESWR csssannmuvissesiossssssi swiws Al
Position of Short «eseeseeses .085+.015 in
PROJECTION
PHYSICAL
Dimensions ceeseseesssss. See Outline Drawing G
Weight, approx eeeecess oTe w8 8 076 saseneisey D OF @
Mating Flanges eeeeeseees isasasses UG-148/U - nch
ENVIRONMENTAL
Alfitude sssasecnsevssanussennmeans 105000 £t
Vibration, 50 £ 2 HZ eceeeessss sdusenensan 10 G
Pressurization ceeesseeeeseessssss 30 1bf/in’g
Operating Temperature «........ -55to +90 °C
TYPICAL OPERATING CONDITIONS®
Frequency Range cceeeoceccecns suesese s Ee s senssesssensessnesssnsesnesness Do390-5,9056 GHz
Peak Transmitter Power ..... ine R e SEsiA s RIR R TSR R AR NE AN IRE R s e 900 KW
Transmitter Pulse Width ..... SECEGECEEERE S CEEEEEEEFEEEEE R R CEEECEEREERREE  dsUallS
Pulse Repetition Rate cececesesceccccosocssssocsssessosscsccosssscsssssssssss oo saten e wareie @ e 1000 pps
Recovery Time ccececececces S S PN cecsses evsscssccees 3.0 us
Breakdown POWEY cccesscessssscscssscosssssssssssscessssscsssossesssisssssscsssssss 80 mW
N Spike LEAKATE: oo ssnsessinmansensssssnnsas N oy T Iy PV P 1 L/ A =5 15
Plat Leakage ssscssssesonssessess o) i 16 18 81 98 1 18 81 ST 1% 18 91 ) WTS 16 01 876 18 ® 6 9 AT8 @ @ @ %) 16 & 0o wEeTe 1 91 o o) s 50 mW
Insertion LoSS cceovececee o 5% ke 8RR R B R SR AT R SRR E T RS E IR E R P e 0.4 dB
3112 10/73 Printed in U.S.A.
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VDC-1029
CHARACTERISTIC CURVES®

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
0.14 0.14
0.12 o.12
»n 7
g o.10 g o.10
o o
© 0.08 & 0.08
: g
< 006 < 0.06 NS0
w w
=) |
= N i \ EQ\K
_x_ 0.04 \ // 5 0.04 \\\55°C \
a
& S~ | 7 - I~ \\\‘\\\
0.02 ; T ‘:
o)
5450 5.543 5.637 5.731 5.825 0 1000 2000 3000 4000 5000
FREQUENCY (GHz) PULSE REPETITION RATE (pps)

RECOVERY TIME VARIATION WITH TEMPERATURE

12
I
S
— 8
w
=
=
> \
@
w
3
S 4
w I
@
(o]
—60 —-20 (o] 20 60 100
TEMPERATURE (°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.




DESCRIPTION

The VDX-1047 is a single bandpass DURATEMP
Passive 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

VDX-1041

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 *

ELECTRICAL
Frequency Range ...... eesssse 9.15-9,30 GHz
Peak Power; MaxX ssseseanesssnsss 50 kW

Duty Cycle, Mmax cceseeessccceaesse 0.001
Recovery Time; max cessecescensss 2.0 us
Spike Leakage, maX «eeeeesesesess 0.06 erg
Flat Leakage, maxX .ceeeeeeecas 50 mW
Insertion oSS, MaX eeeeececes 0.6 dB
VSWR csssssnosnennsnsnavaossnse Lodsl

PHYSICAL
Dimensions .ceceeeeesesss See Outline Drawing
Welght; approx ssssesseesassessseese s 8 0%
Mating Flanges ....... UG-135/U or equivalent
ENVIRONMENTAL
Altitude eeseeseoscssessesesses 70,000 ft
Vibration; 50 £2 HZ wssesaees ewoern 10 &
Pressurization ceeeeeecccsscesss .. 30 1bf/in°g
Operating Temperature .... -55 to +90 °c

TYPICAL OPERATING CONDITIONS ™

Frequency Range cecececcccscscscssssssscssons

coseccscssssscecsssssssssssssssce 2.15-9.30 GHz

Peak Transmitter POWEL ceeccessscsrsocsssssscosescsssonsssscssossasa casensssssansess 20 KW
Transmitter Pulse Width ceceeccccccssscsssscssscsssosssccssssscsssssscssscssoscssccs 1 us
Pulse Repetition Rate «cecocescecesssstcsccccsscccoscsscssscsssccsscnssnnns v suiui fale) 3 ri e . 1000 pps
Recovery TimMe ceeeceeccsscecescscssessesssosrsssssssscssscsssscsssscsnnnnns 1 us
Breakdown POWEL cisessssssssssisssssssoasssses o 51 % 76 (o 8 01 @818 @ 9 @ S 6 0 6 GeemE R e e . 75 mW
Spike 1.eakage «cescocsovescococsscstcssssssccsscssssssssssssassssssssancas sessesess 0,03 erg
Flat L.eakage sesconcssestsoossesssnnsesss csssee CREsms e s s SN e nsesssnssss G0 W
Insertion L.OSS ceececes A I I A D e L L O o % e 1 L ) ae 16 e B ek 6 0.5 dB

OUTLINE DRAWING
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VDX-1047

CHARACTERISTIC CURVES®

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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
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.




VDX-1047S

DURATEMP @
SINGLE PASSIVE

DESCRIPTION

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

TR LIMITER
9.3-9.5 GH:z

radars and is intended to replace the 1B63A,
1B63B, 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 *
ELECTRICAL
Frequency Range sccoeescesccces 9.3-9.5 GHz
Peak Power; mMaX sssoessssssssess 50 kW
Duity Cycle, THaX seessssesssisnnisos 0001
Recovery Time, MaX sssssssscsssse b us

PHYSICAL

Dimensions «eeeveeeeeee.. See Outline Drawing

Weight, approx seceecececcecesceccescees 8 0Z

Mating Flanges ....... UG-135/U or equivalent
ENVIRONMENTAL

Spike Leakage, MaX ceeeeesecccees 0.1 erg Altitude s.im5 s s csmennensemas 0000
Flat Leakage, MaxX csssecnnsasassss 25 mW Vibration; 50 £2 HZ sssssisanssses 1D G
Insertion 1.oS88; MAX sssisenassnass 1.0 dB Pregsurization cesessesnssnsesssse 30 lbf/inzg
VSWR ... eeesessssesssesessseee la4:l Operating Temperature .... -55to +90 °C

TYPICAL OPERATING CONDITIONS °

Frequency RANZE « e ves s s svinnsssnonsssscnsosisssssssosesnssaisianssisosnssssosiesss 9:8-95 GHZ
Peak "Transmittel POWEE s s seinss s sisios o ssieis e asiniesssisionsssesisnussessmssssnsnesuses 20 kW
Transmitter Pulse Width caeeecvsssnesisnesasssssssssasissassnensssnssisesesssssnsasia Lo U8

Pulse Repetition Rate sscicessssisnsscsassinoassins sesssesriansessmenesasssssnnnsseee D00 PPS
Recovery Time secsesccocscsssssses 2 us
Breakdown. POWEL « s« v e wisis s s s e s s ssesessessaesessanuess sinERB GG s Res e e sessmesns 10 MW
Spike LICAKATE o sieinims s sraiss s eisioioin s sisiaioss sioieis s eisis e o) sl siois s s s sie s s s oiie ool s 016 0 16 8] SLo78 (8 10 %) ¥ & @ 0.05 erg

Flat Leakage
INSETtION [EOST [areiaialeialalsleleisialeleralotstolele o/ sielelele siatelslelay s ialalolalslete e ale uit lele o e sle e slersre ela s e el bl JOST [dB

Tessesssss I sesssee Nt se e esesses s sessessenessesensrsnnsssenanssss 20 MW
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VDX-1047S

CHARACTERISTIC CURVES *

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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RECOVERY TIME VARIATION WITH TEMPERATURE
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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
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.



DESCRIPTION

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

VDX-1055

DURATEMP

TR LIMITER

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 CHARACTERISTICS®

ELECTRICAL®
Frequency Range ¢cececeeee. 9.325-9.425 GHz
Peaki POWET ¢ o 6000 0 60000 eiainnsssions 10 kW
Duty Cyclessssscecoscssssssssscsss 0.001
Recovery Time.cceeeceoccesscseeese 1.0 us
Spike Leakage, MaX ceeeesessecesss 0.05 erg
Flat Leakage, maxX cceccecccosccces 50 mW
Insertion LOSS .scesscnssssssssssss 0.8 dB
VSWR cccoccoscoscesessssscosanes lodil

PHYSICAL
Dimensions «eeeeeeeeesse. See Outline Drawing
Weight, ApProXeeeseeseeeeasssnsss .80z/227¢g

Mating FlangeS.cseee.. UG 135/U or equivalent

ENVIRONMENTAL
Altitude seveeesvnsecensnanss 70,000 ft/21 km
Vibration, 50 =2 HZ s sesssssnsssa 15 G
Pressurization seeesececeesssesss 30 lbf/in®g

SINGLE PASSIVE

9.325-9.425 GHz

TYPICAL OPERATING CONDITIONS *

Frequency Range ceesssssoscosssessssessscssssssssesesnnsssssnncsassssesccese Jo325-9.425 GHz
Peak Transmitter POWEr ssswwsssvsnssninsssssnssnssssvassssanscsonscenansnnssnensansss 10 EW
Transmitter Pulse Width cceceevecccrecccssasiocssscsscssscssscccscncccsscsssessossee 2025 U8
Pulse Repetition Rate ccceecvescrscessscscsscocssssessssssssssossssesessssnssesassscs 350 PPS
Recovery Time.ceeeeeseecscecccecoscossccssccsccsscocescososscscsssssssscsssscssesss 0.7 Us
BreakdoWn POWEE « s sicisis o sisisis s e oieisiosisioisisssoionsssessssomansaasssesssnsesiprsensisosnoss 0 MW
Spike Leakag@eseoceccscoccscccscssocsossscsssscsosssssssssssssnscvsssascssncsosccssssss 0.03 erg
Flat T.eakage o e e s e seisenssiosssesonssonissessessssssnsssssssssasesrnssossssnnosssvwsses 30 MW
Insertion L.OSS sceecececcscccccsssccsccscscsssssscssssssssssssssssasssssssssssssssse 0.7 dB
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VDX-1055

CHARACTERISTIC CURVES®

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY RECOVERY TIME VARIATION WITH TEMPERATURE
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NOTES:
1. General characteristics, operating conditions and char- Varian Beverly should be consulted before using this
acteristic curves are based on performance tests. These information for final equipment design.

figures may change without notice as the result of
additional performance data or product refinement. 2. Values apply at 25°C and sea level atmospheric pressure.



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 gigahertz.
This X-band receiver protector provides 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

GENERAL C
ELECTRICAL®

Frequency Range «ceeeeeeess 9.325-9.425 GHz
Peak POWEL tveeeecccccscssssnnns 100 kW
Duty Cycle ceeeeeccscocsccosncsss 0,001
Recovery Time .eeeecececcsccanns 1.5 us
Spike Leakage, MaxX «eveesesesesss 0.03 erg
Flat Leakage, maxX «eeeees i e 50 mW
Insertion LoSS ceeeese ose s n e oo 0.8 dB
VEWR cecissanssnnsisaensnewsaien Lsdil

VDX-1057

DURATEMP
SINGLE PASSIVE
TR LIMITER
WITH FAULT MONITOR
9.325-9.425 GHz

monitor circuit to detect its deterioration 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.

HARACTERISTICS®
PHYSICAL

Dimensions «eeeeeseeses.. See Outline Drawing
Weight, ApProX «eeeeeessssssceeess 8 02/226 g

Mating Flanges ..se...... See Outline Drawing
ENVIRONMENTAL
Altitude ssssvsenmannans sesnene 103000 £t

Vibration, 50+ 2 Hz «.... « 15 G
Pressurization ceeeeceses 30 1bf/ing
Operating Temperature .... -55 to +90 °C

TYPICAL OPERATING CONDITIONS “°

Frequency Range
Peak Transmitter Power
Transmitter Pulse Width ...
Pulse Repetition Rate .
Recovery Time
Breakdown Power .
Spike Leakage
Flat Leakage «eecees
Insertion Loss ..

e e s s 00 ec s see00s0000s0 0 es0

seescsceovecces e

esesssee 9.325-9.425
10

GHz
kW
us
pps
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erg
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eeees 0 so0ecseesecs0ss00 00

25

0.7

OUTLINE DRAWING

TEST GROUND
MATES WITH MATES WITH
UG-135/U FLANGE ‘*"PUT‘\\ +28VDC  yG-138/U FLANGE
‘ 1.375 pA¥ g
34.93 INPUT
* MAX
B— & * _ i
1.280 & .005 T * rﬂ 1.474 £.005
32.51£0.13 8-32 sruo/' 3744 £0.13
o OUTPUT J . |
1.220%.005 350 125 1.3524.005
3099+0.13 885 M=l (8= - 38N 3437%0.13
1.625%.015 2.5004.010 1.8750.15
21.28+0.38 63.5£025 4763+ 0.38
8-32 UNC-2B -
TAPPED HOLES (7) DIMENSIONS: =—nch

bl

3387 5/75

varian beverly/salem roa

Printed in U,S.A.

d/beverly/massachusetts 01915



VDX

SPIKE LEAKAGE (ERGS)

-1057

CHARACTERISTIC CURVES '

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY

RECOVERY TIME VARIATION WITH TEMPERATURE
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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.
Varian Beverly should be consulted before using this
information for final equipment design.

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




VDX-1071

DURATEMP®
SINGLE PASSIVE
TR LIMITER

9.325-9.575 GHz

DESCRIPTION

The VDX-1071 is a single bandpass DURATEMP in RDR-1E weather radars. The TRL employs

Passive TR Limiter (TRL) which operates in the
frequency range of 9.325 to 9.575 gigahertz.
This X-band receiver protector provides low

special high-temperature processing techniques
which greatly increase shelf and operating life.
It maintains stable operation over a wide tem-

leakage power and exceptionally fast recovery
time over a wide range of incident power. The
VDX-1071 was designed especially for operation

perature range. Operating life expectancy is
greater than 2500 hours.

GENERAL CHARACTERISTICS *

ELECTRICAL® PHYSICAL
Frequency Range «..vvvvees..9.325-9.575 GHz Dimensions «.eeeeveeee... See Outline Drawing
Peak POWer scssssewssses S sze kel Sets 10 kW Weight, approx ....... SEEERIGIS cerssn (8 OF
Duty Cycle eeeeceeececencens ceees 0.001 Mating Flanges ....... UG-135/U or equivalent

Recovery Timevosssansnasssnssans <laf Us
Spike Leakage, maX .veeesseseesss 0.05 erg

ENVIRONMENTAL
Altitude sesecesesvesnnscassees 70,000 ft

Flat Leakage, MaX ceseseccsesnes oo 50 mW Vibration, 50 £+ 2 HZ «ecvveese sesew 16 G
Insertion LoSE sisevsiiissaissssns 0.8 dB Pressurization veeeeeeessseesesses 30 1bf/in3g
~ VSWR ¢ceeeese cossenusenssersesese Lodil Operating Temperature .... -55 to +90 °C
1,2
TYPICAL OPERATING CONDITIONS
Frequency RaNge . siwisis e s s s o0 weessonss e soessseeniessosss e OO0 DE DO eoe 9.325-9.575 GHz
Peak Transmitter POWer «eeveveecsnnnns o 101 05 giia (o 18] a1 91 e je w85 evm i9 e @) 03 aie o w81 siin 18 s} 91 91 w108 {0165 9308 06 8 10 kW
Transmitter Pulse Width «cccceveeee. #1858 9 919} U6 18 8 W1 81 856 8 @ 1T BN B WA 0 o 81 ¥ 6 B w8 o6 5 %) 524 8 4 Bl os .o 1 us
Pulse Repetition Rate seeessasscces @ 15818 (81 9181 9108 1851 01 i 16 80 91 81 804 101 01 B 16 ) o1 9 1 »ieioie oie sieie e 8 sie e s 1000 pps
RecoVery TIME soeseanssseensssansssniessssisssseessseenssssss 1 us
BréakdoOWn TPOWET i ssrete wwie:sia s 6 o1s o 16 5 97 10 6 51 61 670 16 6 81 6,846 15 061 608 18 191 81§ 6 169 43 508 19 ST TN ESEr eees 100 mW
Spike: Leakafe seseconnensonsnvsssmasionsossanenss oo eas e w e ssmassesnvssensesnasies 0003 €rE
Flat Leakage eisssssinsniesesnsssniees S{eis e elsteks TmaTs sumrannsssrssssessn s saene 90 W
INSELTION JiOSE oot 0 wisise oo oo w e st o o aais o & ors e wssenss sessesanee 595 6 % B ee @ W e ceswsesen 0.7 dB
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VDX-1071

SPIKE LEAKAGE (ERGS)

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES®

Typical performance values

RECOVERY TIME VARIATION WITH TEMPERATURE
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SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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
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.



DESCRIPTION

The VDX-1080
double-throw, passive, bandpass r-fswitch used

is a solid-state, single-pole,
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

VDX-1080

RF SWITCH

9.3-9.5 GHz
5 kW

range of incident power. The VDX-1080 was
designed especially for operation in boat radars
and is intended to replace the 1B63A, 1B63B,
BL-95/6644, and BTR-629. Operating life ex-
pectancy is greater than 2000 hours.

GENERAL CHARACTERISTICS *

ELECTRICAL PHYSICAL
Frequency Range ceceececescccse 9.3-9.5 GHz Dimensions ecesecese «eess. See Outline Drawing
Peak Power, MaX «ecsecscccsssssse 5 kW Weight, approximate ..ecceseeesss 6/170 0z/g
Duty Cycle, MaX cteeeeescssscecees 0.001 Mating Flanges ..ceees. UG-135/U or equivalent
Recovery Time, max cceceesccssss 1.5 us
Spike Leakage, MmaX ..ceeseeeseees 0.05 erg ENVIRONMENTAL
Flat Leakage, MaX ceeceeccccsccss 50 mW Altitode seaassssaissesnasesasssens 50000 Ef
Insertion LoSS, MAX eeeesescececsss 0.85 dB Vibration, 50 + 2 HZ cceccccsssccssces 15 G
VEWR. swwsesainses HemRmRee e s saen  Ledel Operating Temperature ,,...... -10to +60 °C

TYPICAL OPERATING CONDITIONS ™~

Frequency RARGE «eesescssossscosassacnsccsssoscscsssssansssssssssssecsssssssvasss Jo3-9:5 GHz
Peak Transmitter POWEL cccceosesscsoassssssssossssssssassssssssssssssssssssssssses 3 kW
Transmitter Pulse Width ceeececcsssnsensscssssoscsssssosscnnsseesssossssasssssnsensss Usb S
Pulse Repetition Rate scceeeecccescscssosccssccrsecsscccstsssscscssssscccnsssas cavenes 1000 pps
Recovery Time ciceecececcsssceccccasssssscnas ssssesssssssss cesene sossesesas oo 1 us
Breakdown POWEr .scssscsssssssssenssasesse o) 8l oiae (s o) ®) ora o, w1 8] wie (0 90 100 mW
Spike Leakage ececececsccscsceccssccosscscscns S 16 50 o 16 10101 e 6 61616 B 01 9 0 sussanewnessss (0503 erg
Flat Leakage ceeseococccccscscccsssessosssssosssssscescetssssossssssssssensssenssasns 40 mW
Insertion LLOSS ceececccsscscsscssscsscssssssse i RenmEvIsE eI RE R e eeansene O 1D (@B

OUTLINE DRAWING
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VDX-1080

CHARACTERISTIC CURVES *

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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.
Varian Beverly should be consulted before using this
information for final equipment design.

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



VDX-1099

DURATEMP ©
SINGLE PASSIVE
TR LIMITER

9.275-9.475 GHz

DESCRIPTION

The VDX-1099 is a single bandpass DURATEMP The TRL employs special high-temperature pro-
Passive TR Limiter (TRL) which operates in cessing techniques which greatly increases shelf
the frequency range of 9.275 to 9.475 gigahertz. and operating life. It maintains stable opera-
This X-band receiver protector provides low tion over a wide temperature range. Operating
leakage power and exceptionally fast recovery life expectancy is greater than 2500 hours.

time over a wide range of incident power.

GENERAL CHARACTERISTICS

2
ELECTRICAL PHYSICAL
Frequency Range ..... eeeees 9.275-9.475 GHz Dimensions «veceveesesss. See Outline Drawing
Peak Power ....... S W8 6w 5w e . 50 kW Weight, apDFOX o e e s sieeseeinise oo .. 80z/227¢g
Duty Cycle ececosseccsse A L L L L 0.001 Mating Flanges ....... UG-135/U or equivalent
Recovery Time, MaX «eeeeveneenn. 1.0 us ENVIRONMENTAL
Spike Leakage, max ........ swesns - 005 erg Altitude ceeeceenns o 0] o7 eite 8 8 o) s seoees 105000 Ft
Flat Leakage, maxX .eeeeeeeeennnss 50 mW Vibration, 50 £.2 HZ .issssssses Slans 6 @ wie 15 G
Insertion LOSS «eeevo.. by ve.. 0.8 dB Pressurization «:ssssessessscsess 30 1bf/in®g
VIBWE 5 o 0 o1 s A fomeameny Lelsl Operating Temperature ........ =55 to +90 °C
P
1,2
TYPICAL OPERATING CONDITIONS ™
Frequency Range .c.ccceceeeecee o o) wjube s 0 a1 atve (o {6 &) & 818 8 10} 8} 66 76 @1 & 8L sl wsaeE CYSE PR . 9.275-9.475 GHz
Peak Transmitter POWEr .sssscsssssssss 4118 (86 8} §1 978 18 91 9116 81 %1 90 15 76 81 o1 14 1@ w1 oy a¥nie (6 o) 81 bYe (& @1 6 sisw e 50 kW
Transmitter Pulse Width .ssssawsnssesssisess 980 8 0ve e m % ay0Te (3 @ 6 8UB 18 (@ & 8 T8I0, 8 81 616 6 ool wveis s o 1 us
Pulse Repetition Rate ceeesescsncasssneanssnsse Si018 1 8] 108 in 181 85 $E0 i 606 91 96 (8 1 9 w6 16 0 9 906 w6 eeees 1000 pps
Recovery Time «.seessses cecsssnaenenosssen s issees snmensEe e ceseans cesecsssscss 0.6 us
Breakdown POWED <:issasseesioiesmsisnssas o sl sl a e o m s wi o (e w0l alle oo ol ssie oisoiss w @ o s % e .. 100 mW
SPIKe LEAKATE! 1 « o o1 ons o v sie o o 01 576 10 w1 615110 16 01 ] 478 6 2 00 876 76 16 51 5 MG AR RS R e e e .. 0.03 erg
Flat Leakage ...sveisecocasoons Gis e s eia e s ol ni oo e niaTs e 8 srais e e aiste s T T LD oo lew 30 mW
INSETLION. LOBE 5w sis o v v sues 6 o oo 16 1051 646 5 5 51 81 616 1816191 656 15 6 %1 97 82518 %1 916,816 5 31 01850 16 5 o 13 00 GO0 cesieins s 0.7 dB
OUTLINE DRAWING
289 5| THRU HOLES (4) MATES WITH
4.29 UG-135/U FLANGE
PROJECTION
1625 + 015 @6
41.27 + 038
SQUARE A
o /|
- weur—/ 1.555 + 010 Z g-33 UNC-28
) y -32 UNC-
AN UG-135/0 FLANGE 3949 + 0.25 TAPPED HOLES (4)

3472 12/75 Printed in U,S.A,
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VDX-1098

CHARACTERISTIC CURVES *

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY RECOVERY TIME VARIATION WITH TEMPERATURE
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SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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 addi-
tional performance data or product refinement. Varian
Beverly should be consulted before using this information
for final equipment design.

5

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




DESCRIPTION

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
leakage power and exceptionally fast recovery
time over a wide range of incident power. The
VDX-1119 was designed especially for operation

VDX-1119

DURATEMP ©
SINGLE PASSIVE
TR LIMITER

9.245-9.445 GH:z

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 ~

ELECTRICAL®

Frequency Range ...... .o 9.245-9.445 GHz
Peak Power cceeeecees cesseasine 10 kW
Duty Cycle cesesesccsnes sinim e melens s 0.001
Recovery Time ccceecccesces ceees 5 us
Spike Leakage, MaxX «eeeeeeee eesss 0.05 erg
Flat Leakage, MmaX ceeeeessocccass 50 mW
Insertion LOSS cscececocccscsccces 0.8 dB
VBWER  womiwnsionveesmsessosm vewams  ledisl
Sensitivity Time Control, min ..... 20 dB

PHYSICAL
Dimensionsi s assasseeeee . See Outline Drawing
Weight, approx «eeeeeco.. SETEREEE 8 02/227 g
Mating Flanges ...... . UG-135/U or equivalent

ENVIRONMENTAL

Altitude iissvsieassinesuiassesassss 10,000 £
Vibration, 5042 HZ csvesssssssses wawe 15 G
Pressurization .o....... ceeeseeees 30 1bf/in>g
Operating Temperature ........ . =55 to +90 °C

TYPICAL OPERATING CONDITIONS **

Prequency Range ciessvissios nsoeionsaes s O Ok vie o ioin sy ceeesssscsssss 9.245-9.445 GHz
Peak Transmitter POWEr ¢veeeecececsonss W ek 15w o Sk e e S8 B edis 5 8 4 dvs e vensssnsnmes 10 KW
Transmitter Pulse Width ........ ceesceerseesssarnns tessessssesssnns cecessessscses DD US
Pulse Repetition Rate cveeeeessssecenssscens G YOO ST T sioss s o 0 8 esesssss 1100 pps
Recovery Time «essssessccsscscs csescas ceseans ceeesssnns .. .o cecenne 3 us
Breakdown Power ...... oo ieeseaisi B 60 6 18 W0 8 16 0 W 0 W e 6 T8 GO AOOoCOT SEGTEETT einie o sie 50 mW
Spike Leakage eceeseeces A ORI T DN T 018 QNG o0 (3OO0 DG o o @i e v el ae i 8 @ waTe S S 8] 9iln 16 6 6 818 0.03 erg
Flat Lieakipe wecaeesscsascsosseessionsssssss seswee ey cosens v o8 15 w1 s afis e 8 Gus eSS o 30 mW
Insertion Ti088 s s sisw oo e iem oisae s oo ssess . S e s e GeemE B s sevesesweseae ses 0.7 dB
Spike Leakage Amplitude «.v..... bl e eale ss@esiemsses os sisisid ol wiieinie wa e ey oTe 2 W
OUTLINE DRAWING
169
S5 DA STC CONNECTOR Pf@ffsss/ﬂ’lmea
THRU HOLES (4) :W I
L 1.35
i 3429 PROJECTION
! MAX
1625 + 015 i @g
41.27 + 0.38
SQUARE A \ L
_é l / | OUTPUT " inch
i INPUT—/
MATES WITH 15554 010 | 8-32 UNC-28B
UG-135/U FLANGE 39.49 + 0.25 TAPPED HOLES (4)

Printed in U.S.A.
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VDX-1119

SPIKE LEAKAGE (ERGS)

CHARACTERISTIC CURVES®

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY RECOVERY TIME VARIATION WITH TEMPERATURE
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SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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 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.



VDX-1134

SINGLE TR LIMITER

9.3-9.5 GHz

DESCRIPTION

The VDX-1134 is a single bandpass active TR power. The VDX-1134 was designed especially
Limiter (TRL) which operates in the frequency for operation in JRC models JMA 148, 149, 153,
range of 9.3 to 9.5 gigahertz. This X-band re- 157, 158, 159, and 170 marine radars. Operat-
ceiver protector provides low leakage power and ing life expectancy is greater than 1500 hours.
fast recovery time over a wide range of incident

e e GENERAL CHARACTERISTICS e

Frequency Range coeeeceeccssess 9.3-9.5 GHz Dimensions «veosseseess.. See Outline Drawing
Peak POWEr eeeeesesesosssasceseassas 50 KW Weight, approx .c.cececececesss ... 80z/227g
Duty Cyele « e s sese Gssumsinan e Be DO Mating FlangesS........ UG-135/U or equivalent
Recovery Time.cscsecosscsccssssss 3.0 us

Spike Leakage, MaX «e.eeesessssecees 0.1 erg

Flat Leakage, MaX cececeesscsscsns 65 mW

Insertion L.O8E «essnmwaasennssesnnes U7 dB ENVIRONMENTAL

Ignitor Open Circuit Voltage, min .. -700 Vdc Altitude «vvveneennn. veeeess.. 10,000 ft/3 km
Ignitor Voltage Drop «..... enesne 170=375 Vde Vibration, 50 + 2 HZ seecevcccss san 185 G

VEBWR asssussnussnsnnnvsnnsnonssa s Bl Pressurization ceseeeecesccseessss 30 1bf/ing
Position of Short® 0.058-0.072in/1.47-1.83 mm Operating Temperature .... -10 to +70 °C

TYPICAL OPERATING CONDITIONS *

Frequency RaNge cee vinsssanssssnsesssanmnssasespseansssasissnssmesssseensssanas 9 3-9:5 GHZ
Peak Trangmitter) POWEE' « e s eisis s« os s s oo sisis s o ornis s s s s sis s aislsiaie s e o aiais s o o 85s i o 5 sfa5a 6 o ot 676 8 0 50 kW
Transmitter Pulse Width ...ceceeeneen 1 us
Pulse Repetition Rate ceceeeeenne ol siinie isla! 8] woulie o a) winid & eseensesnnesenseenssrensssnnsnssees 1LO00 PPS
Recovery TiMeEeececcecscscsscsssssssscssoscsocssssssscssssssssasssesscscssscncscscsccene 200 US
Spike Leakage .eeeeceeecoasacens S % S E 6 % 8 e e W e 6 @ W e iR AN R n s B s sess ssaeep 050D BB
Blatilleakace imannpREshEnErErREE e RER G s R EEhTs e aels s s e s R T 45 mW
Insertion 1.oSS ceeceveseen Seesesvn B sEseeReses PR e sibeTasinsvssnsersssnssses 0:60 dB
Ignitor CULTENE ™+ eeereneenreneeoseacssseascescsasesasssssscescsncsacsnscsssnsassee 150 pAde
Ignitor Voltage DEOD ssssisssssemesnsnsssssssssssnsososssosessassssesnsspesnsisanneses 280 VAC

OUTLINE DRAWING

.437+.005 1.800+.050 375+ .015

mioxors | [T #s72&i27 | 7| [T es2z038 MG-BZ TERMINAL NUT
m 062 £.031

D2 £ O jap.
| M 1s7xo078 ! 8-32UNC-28B
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5 %5 ‘: 3332 o o) 259 wiN DEEP
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DIMENSIONS. =— -
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VDX-1134

CHARACTERISTIC CURVES*

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY

0.20
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FREQUENCY (GHz)

NOTES:
1. General characteristics, operating conditions, and char-

2,

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.

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

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

RECOVERY TIME (us)
4

RECOVERY TIME VARIATION WITH TEMPERATURE

H

N

0o
=30 -0 0 10 30 50 70
TEMPERATURE (°C)

4, To calculate the value of ignitor series resistance re-

quired, use the following formula:

Ri _ Eb?-Eld
1
where
Rj = Total ignitor-circuit series resistance
in megohms

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

I; = Ignitor current in microamperes

Example: Ri = i(l);%?é = 2.833 megohms

(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)



VDX-1135

SINGLE TR LIMITER

9.3-9.5 GHz
DESCRIPTION
The VDX-1135 is a single bandpass active TR power. The VDX-1135 was designed especially
Limiter (TRL) which operates in the frequency for operation in Marconi Predictor and Radio
range of 9.3 to 9.5 gigahertz. This X-band re- Locator 12 and 16 marine radars. Operating
ceiver protector provides low leakage power and life expectancy is greater than 1500 hours.
fast recovery time over a wide range of incident
1
TRTR—T GENERAL CHARACTERISTICS ST
Frequency Range «ceeveeceensess 9.3-9.5 GHz Dimensions .e..ceeese0... See Outline Drawing
Poak PowWer sussssssssscsnsosasanwe 25 KW Welght, 8pPEOX cisssssssssecsacns 8 02/227g
Duty Cycleeessesscecssassssssesss 0,001 Mating FlangeS.«++.... UG-135/U or equivalent
Recovery Time.ceeseecsccescsseess 3.0 us
Spike Leakage, MaX seesevessesesss 0.1 erg
Flat Leakage, MaX ceeeecesscssccss 60 mW
Insertion LLOSS cccccsscossscscasase 0.8 dB ENVIRONMENTAL
Ignitor Open Circuit Voltage, min ... =700 Vdc Altitnde siismacen caonssoensie 10,060 ft/3 km
Ignitor Voltage Drop eeeceeee.... 175-375 Vdc Vibration, 50 £ 3 HZ vcceccecceseces 15 G
VSWR ¢eveeesnscensseseseseenssss 1,31 Pressurization veeeesesesssessses 30 1bf/in" g
Position of Short® 0,011-0.031in/0.28-0.79 mm Operating Temperature .... -30 to +70 °C

TYPICAL OPERATING CONDITIONS *

Frequency Range sseassssssssessnnssissnsssmeuaniscsvsbssaisssispossibovasisssssnne 9s08-9s5 GHz
Peak Transmitter POWEE s esssosesnssssessensssssssssosssnionsssnsssinssssissssssssssss 25 kW
Transmitter Pulse WIAHh s o s ie s osis s e oo s o 5om 0 10 51050 8 0 81 678 15 5191 85 5 5: 91808 18 8 #5816 s, s567%0 8 1 0 0 @ 1 pus
Pulse Repetition Rate ceceeeccececsccccccccces T L TP P PP OPOr I PP s ... 1000 pps
Recovery Time ceecsseccssssscescvscnsssssesess svemessemeseess sosmesrnenenssssenessee 2ol LS
Spike TieakaZe s « sie s v sivis o /s 5 o/s s o o sisis s o sieis o 6 0ieis o o slieie 8 & sleis s wwiss o #eis s v siore s v o w oo sese 0s08 erg
Flat Lealtipeis « s v siona s o s anide v s a1e % & 6 a1e/e ¥ o1 818 6 5 5 a1840 % 51 85406 o) 31 476 16 9 3] oo 6 31 $16.6 1@ & w16/s o ol ot 091 o1 o 50 mW
Insertion LOSS cecceceecocscccocssccessssscsscsscacssscsssssssssssasssssssssssssssese Uo7 dB
Ignitor CHPPEnt™ . ccssecssvsnasssssnnnsnssnssssavssssnnusnssamsanussnnsnsnssevans 100 pide
Ignitor Voltage Drop ccecesesccccscssscssscssssssscssssssscscscssssscsssssssscsnsssss 235 Vde

OUTLINE DRAWING
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ILI0£0.13 | ™~ a572x1.27 | —’1 r——_9.52i0.38 6-32 TERMINAL NUT
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DIMENSIONS: =——2¢h ‘
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VDX-1135

CHARACTERISTIC CURVES *

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY
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FREQUENCY (GHz)
NOTES:
1. General characteristics, operating conditions, and char-

2.

3.

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.

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

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

RECOVERY TIME VARIATION WITH TEMPERATURE
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4, To calculate the value of ignitor series resistance re-

quired, use the following formula:

_ Ebb-Eid

il I

R

where
Ry = Total ignitor-circuit series resistance
in megohms

Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
650-225
Example: R, = T = 2.833 megohms

(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)




DESCRIPTION

The VDX-1136 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

VDX-1136

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

leakage power and fast recovery time over a
wide range of incident power. The VDX-1136
was designed especially for direct replacement

and operating life. It maintains stable operation
over a wide temperature range. Operating life
expectancy is greater than 2500 hours.

GENERAL CHARACTERISTICS *
ELECTRICAL®

Frequency Range cccceeeee swwnesn Jud=-9%:5 GHz
Peak POWET sa:0508 00 00sssasssssesss 50 kW
Dty Cyele«waesnesennsssnnsrsssona 0001
Recovery Tim@.cssisossicesssicass 3:0 (8
Spike Leakage, MaX «eeeeeseeccesss 0.1 erg
Flat Leakage, MaX sscsicsacsissss 50 mW
Insertion LoSS sesseessosssonsnnecs 0s7 dB
VSWR ......

PHYSICAL
Dimensions ......cc...... See Outline Drawing
Weight, APDIOX s essssnnsnsssonsns 3 O%/227
Mating FlangeS...ss... UG-135/U or equivalent

ENVIRONMENTAL
Altitude veveeeenn. ceveceeess 70,000 ft/21 km

Vibration, 50/% 2 HZ sesesusonessss 15 G
Pressurization cvcoceeecescccersess 30 1bf/in2g

LR LR il

N Position of Short® 0.058-0,072 in/1.47-1.83 mm Operating Temperature .... =55 to +90 °C
1
TYPICAL OPERATING CONDITIONS
Frequency Range « s mss s« sisessssssssdssssss os sisisie BT HS e 5 51 908 16 % %194 5 90 9 6L6 16 0 0 W 806 6 0 oo 9 3-9:5 GHz
Peak Transmitter Power ...... P00 C 0000 G000 NO DGO TG ORED OO0 T 0 OO0 00 DO G T D T sussnwss 40 KW
Transmitter Pulse Width .......... S B S SE s e e T sevssnenassseen L fI8
Pulse Repetition Rate ceeeeeeeccecccenens dasiet e 5a e SEEELEEr S OO, O OO D IO (LT 1000 pps
Recovery Time.icececesessceassoscscesscssasssscsscssssssssassosssossssscssnssscnsscessses L LS
Breakdown Power ....ccceceeeeee. LR ORI T A @ e e e e R S8 s e 6 W heend 8 W pere e 100 mW
Spike Leakage..... o5 87 5/(n 18 ol e akie (s} mllm) siin 1m (of al whe o el o) ke e o) @} Wik e 1) e e el ] wie e 60 9} e (e 8] o 0a 8 wsisreminsinsisien 003 EBET
Flat Leakage..ccoeeese o a1 06556 1@ o) ] 806 8 6 61 81N 18 01 6 wie s % al e i e e A o/ SeLs 18 'e{ w1 e e 15 WL W6 56 0 80 el e e et 40 mW
Insertion Lio8S8 cicsisccscssscssscsvosssccissssoasomossconsessnsss T sessawusens 0:65 dB
OUTLINE DRAWING
82;362 UNC-28 TAPPED HOLES (4)
437£.005 “=5= MIN DEEP
06203 =t 6.35
mRAD.\T 11.10£0.13
110 §
\L 279 MIN—= f~— 1.312
0 7o 3332 o o
MAX
1.625+.015
T f—t —
RF INPUT RF OUTPUT
O [} e
P /
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a%%DIA.THRU HOLES (4) —J 39494025 L UG-135/U FLANGE (2)
; inch
3491 1/76 DIMENSIONS: =—-T&t —= Printed in U.S.A.
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VDX-1136

CHARACTERISTIC CURVES*

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY RECOVERY TIME VARIATION WITH TEMPERATURE
0.08 3
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SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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 result of 3. Distance of the effective rf short circuit behind face
additional performance data or product refinement. of input flange.

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



DESCRIPTION

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 designed especially to replace the VDX-1135

VDX-1137

DURATEMP
SINGLE PASSIVE
TR LIMITER

9.3-9.5 GHz

used in Marconi Predictor and Radio Locator 12
and 16 marine 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-
perature range. Operating life expectancy is
greater than 2500 hours.

GENERAL CHARACTERISTICS *

ELECTRICAL®

Frequency Range ...... swamesens 9i3-9::56 GHzZ
Peak POWETL sssssnsoassnnsssnss 25 kW
Duty Cyclesisaas o swaviemsene Ua001
Recovery Timesssssvesswovsswnns s 30 ms
Spike Leakage...eeeunn. cmnonemmnse U005 EEF
Flat Leakage, max «..ovee. Sl felmeie B 606 50 mW
INSErtion LOSS eeseonscncsssensesss 0.8 dB
VISWR s 06575 jn e o o sin in 16,0181 878 8 o 01 g8 18 16 9] 97 o0 1, 3:1

Position of Short® 0.011-0.0311in/0.28-0.79 mm

PHYSICAL
Dimensions «veeees eeeeees See Outline Drawing
Weight, approx ...... ceeecececaess 802/22Tg

Mating Flanges... UG 135/U or equ1va1ent

ENVIRONMENTAL
BIFHIAE «vnnsmumunssnses «.. 70,000 ft/21 km
Vibration, 50 & 2 HZ 5. cevwe o epuis 15 G
Pressurization eceeeecsceecscacss 30 1bf/in°g

Operating Temperature .... -55 to +90 °C

TYPICAL OPERATING CONDITIONS *

Frequency Range ...... cecewssssveness SedesEE e seeiiee cessEmenewE e Ve m R eee 93-9.5 GHz
Peak Transmitter Power ....... oo B & ol % ) 8 19 01 91 0% 8 W) 8 908 100 8 16 18 8 9 @ W18 e PRI T se 25 KW
Transmitter Pulse Width ceeeceorenncsssncsmnccsnrcinssioccnnias 55 e e 16 o5 b 1 us
Pulse Repetition Rate vveeeeeenss o e 0 9 90 o) 5 81 #1658, 81 870 16 18 @) 6] 88 10 18 &1 91 836 16 @ & e i aewies sesesswsese 1000 ppS
RECOVELY TINNC 4 o5 v ous e siors & o066 o0 % 576 87569 818 8 809,66 @98 9668 &6 sl @ 2 us
Breakdown POWEr ..cecececccccrccccacccns 51 816 1 4 1 or B 5 1R Bhae T W Bknd B R Bne e @ sinavsassease 100 MW
Spike Leakage o e s s o eeion s e sisss e sisossssosssssiossssesssssis o 0 8 wie io 0 0l ayn tn te 9 8 brese e w1 6 esne e 0,03 erg
Plat Leakagesisisusisanans iEE RN Y enere S W i 1o 8 9T e 0 R 9 86 8 N W L 16 6 ¥ 06 6 T 0 o 40 mW
INSETrtion LOSS scewmsasaensssnnssnonsessssnses u (0isi sl aFatate w el aieie o8] v avaie e 8 i 8V 0 sureRe s Eess 1Os [ 0B

OUTLINE DRAWING

TB -32UNC-2B TAPPED HOLES (4)

0624031 o fiozors
(& 57:&079 W ! :
\ 3N
o) 7o
1.625+.015
azrzoss | [ -
SQUARE
l o RF INPUT
_/

Liom THRU HOLES (4) 4.] 1.591+.010

429 30.41+0.25

3492 1/76
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Printed in U.S.A.

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




VDX-1137

CHARACTERISTIC CURVES*

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY

RECOVERY TIME VARIATION WITH TEMPERATURE
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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.

3.

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

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




DESCRIPTION

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 RMI1216A marine ra-

GENERAL CH
ELECTRICAL

Frequency Range ¢cceeeeeccneees 9.3-9.5 GHz
Peak POWEL s o o s ous s e s s s7a1 0 sise s 0808 40 kW
Duty Cycle.coesciesoarnnssesonase 0001
Recovery Time seosvesvssosonsonnoe 360 S
Spike Leakage, max ...... sesswwese 0005 SPg
Flat Leakage, MEX o e e i 0 ssiass s 50 mW
Insertion Loss sssssssssassssnssses 0.8 dB

VSWR #0000 800000 ss0s0ss00 B0 1.4:1

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.

ARACTERISTICS *
PHYSICAL

Dimensions .. «eeee.. See Outline Drawing
Weiglht, applox: secissssnsssssinsess 8 02/227 g
Mating Flanges ....... UG-135/U or equivalent
Position of Short?®

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 ... snwesenswny 105000 /21 km

esco e

Pressurization ..... 30 l1bf/in®g (2.1 kgf/cm®g)

Vibration, 50 £ 2 HZ s cesswses cesswwens 50 G Operating Temperature «ve.... =55 to +90 °C
TYPICAL OPERATING CONDITIONS *
Frequency Range ....... cew e wensiews L8 ® 8 6 HE 8 W w616 @ 0 8 I T 9.3-9.5 GHz
Peak Transmitter POWEr ¢eeeeecessccensscccenne SOOIk Sieie s siBuele o sjeiniamae cssssessss 40 kW
Transmitter Pulse Width ¢ cvesesvovecssscossesesessss o ol si8te 8w 8L s 61 9 0 o e sl wie @ @ % o1 . . 1.0 us
Pulse Repetition Rate sewmssesmessies e s ssss s e e s eeseesneseeedsesses ceseeessss 1000 pps
RECOVErY TLME ¢oeonssenanssanmssssesssonesssssisssesssssossssssssss sossesssianses T
Brieakdown POWETE s s siers o o smets m o 51614 o o) ¥ 675 958 8 5 o7 16 € 97676 /6 5 51 61676 5 @ 97 06 8 9 SR e s e eee 100 mW
opike Leakafe .ovasserssnnmsnssnrosrrssansussssrsosauneanssrsnssnosnssssnsssnaesssoas 0603 Org
Flat Liealcapel « wsis o o s o o oo 60858 5 00606616 o 5 6udnd 5 319 25 5 5 o Ss555 o7 o1 DD OGO GO0 00 0 I i T oo 40 mW
Insertion L.OSE sesesssssscsssesasssanss R L LT ooise e aion sossasenssosnsmass UOsl dB
OUTLINE DRAWING 69004
169 250 10
229 THRU HOLES (2) 535 MIN. DEEP
110 }
77 1312
o 3.32
[ S
1.625+.015
Srzose - * ]
RF INPUT RF OUTPUT
o @)
/l"’————°*'°°4 THRU HOLES (2) L—M—J b2y

3.81£0.10
3493 6/76

DIMENSIONS: =—

53.39+0.20 UG-135/U FLANGE (2)

inch ) )
mm Printed in U.S.A.

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




VDX-1138

CHARACTERISTIC CURVES®

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY RECOVERY TIME VARIATION WITH TEMPERATURE
0.08 3
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FREQUENCY (GHz) TEMPERATURE (°C)
SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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(0] 1000 2000 3000 4000 5000
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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 result of 3. Distance of the effective r-f short circuit behind the face
additional performance data or product refinement. of the input flange.

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



VDX-1142

DURATEMP ©
SINGLE PASSIVE
TR LIMITER
9.3-9.5 GHz
DESCRIPTION
The VDX-1142 is a single bandpass DURATEMP dars. The VDX-1142 is a direct replacement
Passive TR Limiter (TRL) which operates in for the BS-256. The TRL employs special
the frequency range of 9.3 to 9.5 gigahertz. high-temperature processing techniques which
This X-band receiver protector provides low greatly increase shelf and operating life. It
leakage power and fast recovery time over a maintains stable operation over a wide tem-
wide range of incident power. The VDX-1142 perature range. Operating life expectancy is
was designed especially for operation in Decca greater than 2500 hours.
RM914A, RM916A, and RM1216A marine ra-
GENERAL CHARACTERISTICS
ELECTRICAL® PHYSICAL
Frequency Range ccoceeeeccsssee 9.3-9.5 GHz Dimensions «o.v.0. eseeess See Outline Drawing
Peak POWEr eveeececsscanseseenssas 100 kKW Weight, approX «..eeceeeesesecsees 802/227¢g
Duty Cyele susesoenssasessssesssss 0001 Mating Flanges ....... UG-135/U or equivalent
Recovery Time.ccececccoccssesecces 3.0 us Position of Short Circuit
Spike Lieakage, MAX cossesessessess 0.05 erg Gap Discharge3 eees 0.22-0.26 in/5.6-6.6 mm
Flat Leakage, Max swsewsseeesiossss 60 mW Window Discharge 0,20-0,24 in/5.1-6.1 mm
Insertion LoSS ¢eveeececscoccesseses 0.8 dB
P VISWR. s s s & s1s 6 0 oo . @ ot o5a 10 10 91 0138 [0 7w o7 Lol
ENVIRONMENTAL
ALLITUAE consesmnmemseasees . 70,000 ft/21 km Pressurization..... s see s eweenaane 30 1bH/incte
Vibration, 50 %2 HZ ssssssavcisse 15. G Operating Temperature .... -55 to +90 °C

TYPICAL OPERATING CONDITIONS®

Frequency RaNge «esesovssnnnssennvesssasinessasenssssensennsassswssosswassseones 9u3-9:5 GHz
Peak Transmitter POWET s ssseies s oee s aoss s oo e s s o s o busd & s sons o sesassvssnsesssns 40 KW
TEANSMIttEr PUlSE WIAH oa s o0 siesiom oromemissone e n s oo s sisis o o oo 00 616 @8 8 8878 /s 5 6 0,565 51 &) 018 &5 & 1 us
Pulse Repetition Rate ceeviccnssccvsiicastciisascncnsssssosssscssesnsesesssscansassssss 1000 pps
Recovery TiMeEiseessensosannessnsssssssearsnssssenososssssesssasswoposssoassnensesss LsD I8

Breakdown PoOWer ssissssscsscainssoosssses & W8 16 % O B 06 % 66 B B 9 66 8 e 66 B ke & 6 9 gre e .. 100 mW
Spike Leakage.seseesesssss DI O I O D I sessvesensusasnerensssesnnessssnsrsnssessss U0s03 €rg
Flat LEAKATE o sree s a eu0ts s v w ava 16 ora 7w (010 xwse o0 o1 350 @ 16 1 816 8 o) 18 (5. 8] 01 96 6 9 1 9 9 ¥ s s e 1T 0 0w e eee 45 mW
Insertion JUOSS s s s s s e we e weiee e e 5os e s e seneenes & % 88 e w6 56 o W Rl e e ol B ek blel Resmee O 7 dB

230 \ N, DEEP
110 }
27oMIN =~ 1.312
(6 o 3332 ¢
MAX
1.6254.015
e S ==
l . RF INPUT RF OUTPUT
PN o o
/IGS 2.102 *.ooeJ MATES WITH
229 DIA.THRU HOLES (4) 53394020 UG~-135/U FLANGE (2)
inch

3494 1/76 DIMENSIONS. =—58 Printed in U.S.A.
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VDX-1142

CHARACTERISTIC CURVES®

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY RECOVERY TIME VARIATION WITH TEMPERATURE
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SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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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 result of 3. Distance of the effective rf short circuit behind face
additional performance data or product refinement. of input flange.

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



VDX-1133

RF SWITCH
9.3-9.5 GHz
15 kW
DESCRIPTION
The VDX-1155 1is a solid-state, single-pole, age power and fast recovery time over a wide
double-throw, passive, bandpass r-f switch used range of incident power. The VDX-1155 was
as a receiver protector. It operates over the designed especially for operation in boat radars
frequency range of 9.3 to 9.5 gigahertz. This and is intended to replace the E3902, Operating
X-band receiver protector provides low leak- life expectancy is greater than 2000 hours.
1
GENERAL CHARACTERISTICS
ELECTRICAL PHYSICAL
Frequency Range ¢ccececceccceee 9.3-9.5 GHz Dimensions ssseeesseeess. See Outline Drawing
Peak Power, maxX cecscccscsccssse 75 kW Weight, approximate «seeeceseess 6 0z/170 g
Duty Cyele; Max s e s osiessasnssee 0s00L Mating Flanges «...... UG-135/U or equivalent
Recovery Time, MaX ceceeoccscsss 2 us
Spike Leakage, MaxX eceeceescsscses 0.05 erg ENVIRONMENTAL
Flat Leakage, MaX seveessnssocsass 50 mW ANELEIAC o 57016 051 818 1@ 51 o s7a%e (@ & siiste & 8] o7 50, 000 ft
Insertion 1.088, MaX sessssvsenssos a8 dB Vibration; 50 £2 HZ ssensssessssensssws 15 &
VSWER insssnisnssnissanonssnaeesns Lodsl Operating Temperature «eee.... =10 to +60 °C
™
;2
TYPICAL OPERATING CONDITIONS ~
Prequency Range ssieeosssissisisnsiicssossssissnsssansssnsessssassnnssnensansees J00=9.5 GHZ
Peak. TranSmitter POWEL: e « o siess 6w o1ors 15 e vl 2 6 s 91 576 (@ 1o 5 o6 50 1 %0 31 678 6 310, 606 16 16,818 76 @ 01 61 61 16 ) #1918 18 % @ 60 50 kW
Transmitter Pulse Width ceeeeececsoscacesceceecssssctcstecssossossosscecsensesessess 1.0 s
Pulse Repetition Rate essscesssessscnessssssssmsassnvasososssnissasssnavsesvansneoss 1000 pps
Recovery Time ececeeecocceesscsscssceosccossossoccoscasccsssssssssscssssssscsscnssees Llob us
BreakdoWn POWEL ceesssssssssssssensssssnnnsesnnssenssssssessnsnsvsssssessnsssnsss 100 W
Spike Leakage ssesscsssonmnnssmssnsssnssssnsonsssuseessssssuissnnsansunennainvase 0:03 erg
Flat Loakape o esss:s s iiss seiensseesse:aes s oiessddn s e eensonien srniaisesesios s siosss s 40 mW
InSertion LLOSE sevsseasssanmesmssnssnnssssnnnnseessrensssiesonseenmmessonssnsssesas Oold AB
OUTLINE DRAWING
173,002
3.3940.05 DA THEY S kel UG- 135)0 FLaNGE
PROJECTION
1625 £ 0I5
4128 + 038
SQUARE
‘_inch_.
PUT
A MATES WITH — _.‘ 1510+ 00| /M4 THD 227 pp. MiN (4)
UG-135/U FLANGE 39.5 + 025 5
3695 6/77 Printed in U.S.A.

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




VDX

SPIKE LEAKAGE (ERGS)

-1139

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES *

Typical performance values

SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE
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x
0.02 a e e
002
0
930 9.35 9.40 9.45 9.50 0 1000 2000 3000 4000
FREQUENCY (GHz) REPETITION RATE (pps)

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.

5000



VDX-1157

RF SWITCH
9.3-9.5 GHz
40 kW

DESCRIPTION

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 fre- 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 leak- ing life expectancy is greater than 2000 hours.

GENERAL CHARACTERISTICS®
ELECTRICAL? PHYSICAL

Frequency Range «ceeeeeee cevsss 9.3-9.5 GHz Dimensions ceeeeeceseesss See Outline Drawing

Peak POWEr +eveesss 40 kW Weight, ApProX seeeeeecscsssssss 8 0z/227 g

Duty Cycle «iwneesssssnss sossswse 0001 Mating Flanges «..... UG-135/U or equivalent

Récovery Time .ceceevescacecees ee 3.0 pus Position of Short®

Spike Leakage, MaX sesesessesssss 0,05 erg Gap Discharge ... 0.22-0.26 in/5.6-6.6 mm

Flat Leakage, Max cccsvesccaccess 50 mW Window Discharge 0.22-0.24 in/5.6-6.1 mm

Insertion 1.0SS seeseeesscascsasees 0.8 dB ENVIRONMENTAL

Ignitor Open Circuit Voltage, min .. =700 Vdec Altitude eeeeecssesscececsess 70,000 ft/21 km

Ignitor Voltage Drop eeeeees eeess 175-375 Vdec Vibration, 50 % 2 HZ cseiisiscsssssssse 50 G

VSWR seveecesasssneoccssesssneee lodil Pressurization ... 30 lbf/in®g (2.1 kgf/cm?2g)
_— Operating Temperature «....... -10to +60 °C

TYPICAL OPERATING CONDITIONS
Frequency Range ....... ceesiecesesrvescessricssisessssaerbscencsssensssseavenss J.3-9.5 GHz
Peak TTanSmitter POWEE: « s« s susiw e ssis oo sieeisssiasessssisss sesssssssssssssssisses s 40 kW

Transmitter Pulse Width ssssissasnissanssssiissasissnnmssnmsbssvisbinnsesanssasnsss La0 [I8
Pulse Repetition RAfE sveseosnnssomsssosmonssosnssnonvsssnnssssnassssssnsnsssnsssse LOOO pps
Recovery Time ececeecsces S SRR PR TR e e cessss cecesesssss ssessesssssss lob us
Breakdown POWEL sseecescosssccssssscsssssscosssssssssssssssssssssssssssssssssssee 100 MW
Spike Leakagtisusimsnssesasnssssrsiinnasnsaissnsssnrasiesssissmossnennisunmensass 0:08 erg
Flat Leakage ocswes vismosssnesssissesssss O G LTI O L O YD OV A 6 RN 010 OV O QDO 10 D .o 40 mW
Insertion J.OSS seseeessssesssossesessocoesmssessssessssssssssesnsesnssscsnsossssnss Uol AB
Tgniton Caprenl § ciissssinssnniissnsissaiase i sssnidssrissanssnsninssnuasanssssassn 150 pide
Ignitor Voltage DIop secececosscscsssssscssssccssossssssssssssssssssscssessssecscssss 230 VAC

1125 OUTLINE DRAWING

28.57 6-32 TERMINAL NUT
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13.46
1504+.004 MATES WITH
l/ 38120.10 0 UG-135/U FLANGE

THRU HOLES (2) 7
1.7
®— =] ;: Li 44. PROJECTION
1.625 :i: 015 l
a128 4 033 = -
| | SQUARE
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®— — @®; - mm
N | l —
lNPUT
|, 2l02+.008 |
MATES WITH -169+.004 53.39+0.20
UG-135/U FLANGE 4.29+0.10 OUTPUT
THRU HOLES (2) _ .
3696 6/77 Printed in U.S.A.

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




VDX-1157

SPIKE LEAKAGE (ERGS)

CHARACTERISTIC CURVES *

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY

0.06
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0.02

9.34 9.38 9.42 9.46 9.50

FREQUENCY (GHz)
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[e]
o
[

SPIKE LEAKAGE VARIATION WITH PULSE REPETITION RATE

2000 3000 4000
REPETITION RATE (pps)

0o 1000 5000

RECOVERY TIME VARIATION WITH TEMPERATURE

RECOVERY TIME (us)

-30 -0 0 10

NOTES:

1.

3.

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.

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

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

30 50 70
TEMPERATURE (°C)

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

0-2
Example: Rj = % = 3.10 megohms
By = Ebb-Eid
Ii
where

R; = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes

(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)



6624

SINGLE TR TUBE

9.35-5.45 GHz

DESCRIPTION

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.

OUTLINE DRAWING

.750 .250 £ .005

19.05 MAX T r 635+ 0.13

EXHAUST
STEM g * : FLANGE
1000 +.005 1520 + 004
=== 254 £0.13 3861+ 010

-l | J f i
JJ 2.000 x .005 LL L_. *LZEMAX

GENERAL CHARACTERISTICS®

ELECTRICAL

Frequency Range «.eeeeeeeeee. 5.35-5.45 GHz
Pealc POWEL' o5 v1s 009 o o1t s s 6178 5 0.6 a7 85 kW
Duty ‘Oyele: i e seeee e s neessssis 001

RECOVELY TITE o svote s s o e:nie 00 srnia o w0 e 15 us
Spike Leakage, max «eseeesseessses 0.3 erg
Flat Leakage, MaX «eesewssesscsesss 50 mW
Insertion LOSS ceccesssssocsccesses 0.7 dB
Ignitor Open Circuit Voltage, min ... -700 Vdc
Ignitor Voltage Drop ......... 175 to 375 Vdc
VEWR, cosenssnsisnenninsnssswunss Lodtl

508 + 0.13 3.18
2.520 + 004 . .312 £.005
6401 + 0.10 7.924 £ 0.13
. __.060 MAX J 1.440 % 0I5

1.52 36.58+ 0.38

inch

-—
mm
PHYSICAL

Dimensions .+.¢veveeves. See Outline Drawing
Weight; approx isesicsssssisssnraossss 6 0Z
Mating Flanges ......... See Outline Drawings

ENVIRONMENTAL
ALHTEde sssessmensasnsearssss 105000 ft
Vibration, 50 £+ 2 HZ «veeeeveeeeeses 15 G
Pressurization «eeceesssssenssssss 30 Ibf/inPg
Operating Temperature .... -40 to +70 °C

TYPICAL OPERATING CONDITIONS®

Frequency Range ¢eececcceceee 5.35-5.45 GHz
Peak Transmitter POWer cccveeeeees 85 kW
Transmitter Pulse Width ........... 1.0 pus
Pulse Repetition Rate «v.vevvevnes.s 1000 pps
Reecovery Time .xewsisnsesassesseiss 8 us

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:

R. = Ebb-Eid

Spike Leakage .veveeeesesceseaesss 0.18 erg

Flat Eeakage wseeossseessnssssnses 40 mW
Insertion LoOSS ceeceecesesscessses 0.6 dB

Ignitor Current®; cisssusvinsvsasnes 150 pAde
Ignitor Voltage Drop .eeeeeeeese.s 225 Vde

where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes

150 3. 167 megohms

Example: Rj =

(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.
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6624

CHARACTERISTIC CURVES *

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY

RECOVERY TIME VARIATION WITH TEMPERATURE

0.4 30T
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\
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g 0.3 ,v; \\
5N P = 20—
w N = \
© / = \
o2 - >
o = &
= (>) 0 .
w o ! ]
£4 w
gOJ e \\4\______
0 (0]
5.35 537 539 5.4 5.43 545 -60 —20 0 20 60 100
FREQUENCY (GHz) TEMPERATURE (°C)
2.650.005 2.650+.005
6731£0.13 6731£0.3
1.013 £ .002 e 1.015 + 003
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0.3 1264 + 001 0.13 .264 £.001
3210 £003 32.10 £003
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3366+0.13 3366+0.13
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420+00 64.20+£005
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1.000 % .005 | ’ 2215%0.13 SEAT FOR—— 1.030+.005
- COMBINATION CONTACT 2614+0.13
a4ERls [ | 2/70+ 010 AND PRESSURE GASKET
5511+ 0.25
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6795

SINGLE TR TUBE

9.325-9.425 GHz

DESCRIPTION OUTLINE DRAWING
The 6795 is a single bandpass TR tube which
: .250 £ .005 .503 +.007
operates in the frequency range of 9.325 to ‘—’ ~ 6352013 12762019 |
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- 3332 ( —
placement purposes. For new systems, or MAX 700 % 005 [T
improved system performance, the BTR-545A q| &—— 1778 £ 013
is recommended. Operating life expectancy is =1

greater than 500 hours. 1003 & .007 097 +.005 J‘
2546 + 0.19 246+0.3
1200 +£.005 | .IBS:LOOSj .
3048 £ 0.13 470+ 0.13 ' '
' 1.016 & .005
. "—%MAX — 22.8I:k0.|3
«M-—»
mm
PN
GENERAL CHARACTERISTICS®
ELECTRICAL PHYSICAL
Frequency Range «eeeseeesess9.325-9.425 GHz Dimensions «veeeeeseessss See Outline Drawing
Peak POWEr ccececcsccssscccconsss 20 kW Weight, approX secsceecscccccccscess 1.25 0z
Duty Cycle sssssnssaiwssasewsnass O 001 Mating Flanges .eeeccesesscsscssssss Special
Recovery Time, max ceeccecccces .o 10 us
Spike Leakage, MaX cececssccsccess 0.25 erg
Flat Leakage, maxX cccceccccocccsses 40 mW ENVIRONMENTAL
INSETtioN LiOBE seesovssoonomannanse Ol AB Altitude ecosvssassscssnssnsesne 70,000 ft
Open Circuit Ignitor Voltage, min ... -650 Vdc Vibration, 50 £ 2 HZ ssssssnesses 15 G
Ignitor Voltage Drop «sseeees.. 175 to 375 Vde Pressurization ..eeceessseescess 30 1bf/ing
VEBWR sssessnsoninnasvinsoninsse Ledsl Operating Temperature .... -40 to +70 °C
TYPICAL OPERATING CONDITIONS *
Frequency RANZE eeeeeveocsocosccsosscsncsssscssssscsscscsacsssnsssscssssess 9.325-9.425 GHz
Peak Transmitter Power ...... A S P L P W L Pt sTiRR SRR NG R RTE s R R dsennanes 20 KW
Transmitter Pulse Width cecssessscevasossssnssssssssassassasnsssocenvsssnssnsensenes Lol U8
Pulse Repetition RAte seeeececccccecaccecscccscsssescessssssssscsscscscsscscsscsnssss 1000 pps
ReCOVEIrY TiIMe coeeeecesesssscsssscsessssssssossssscssessssssssosssssssssssssssnass 4 us
Spike Leakage ceseesccesesccccescccsssscsascssasssssssssssscssssnsssscscsscsssssscs 0.18 erg
Flat Lieakape « e e s e siseis o sisisas oscesissesions s seseesssss s o5 0w alie 6 o % wrete 16 @ & Srete w 8 wiate e @ cvee 20 MW
TNSETTION TUGEE s o ot sis s & & o o o ol s1a10 @ o ot 66 8 s 8] o] siis (s 8. o} 818 /8 is! o] 5yo%w 1o 0 8 aiyn 0 (6 8] o1 ayve s o &/ simie w0 wiwwwwuave: Vo6 AB
Tenttor CIrTentT s viissisissonmasvinnnssuaansssssuvesssnuesaannssseresewnsnnsss 150 pide
~ Ignitor Voltage Drop ........ SRR sistile s R sh T TR TR e e E SR (229 h.de
3030 7/73 Printed in U.S.A,
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6795

SPIKE LEAKAGE VARIATION WITH FREQUENCY

CHARACTERISTIC CURVES*
Typical performance values '

RECOVERY TIME VARIATION WITH TEMPERATURE

|
\
\
— \
203 = \
] 20—
w ‘g \\
g \ / = \
4 O ] > \
Y 310 N
a0l + ‘,:{:" \
a o
"
0 o
9.325 9345 9.365 9.385 9405 9425 —60 —20 0 20 60 100
FREQUENCY (GHz) 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 W
additional performance data or product refinement. The
Varian Eastern Tube Division should be consulted be-
fore using this information for final equipment design.

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

_ Ebb-Eid

i I

R

where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
650-225 425 _
Example: Rj = 150 150 2.833 megohms
(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)



DESCRIPTION

The 6795A is a single bandpass TR tube which
operates in the frequency range of 9.0 to 9.4 gi-

6795A

SINGLE TR TUBE

9.0-9.4 GHz

OUTLINE DRAWING

.250 + .005

6.35 £ 0.13

.503 £ .007

12.76 O-ISW

gahertz. This broadband version of the 6795
X-band receiver protector was designed speci- ‘
fically for operation in WP-103, WP-103G, and 1312 1
APN-158 weather radar systems. It should be 3@’&2 =i
used only for replacement purposes. For new 9 0 & 000 ‘
systems, or improved system performance, the ‘ 778 £ 013 i
BTR-545B is recommended. Operating life ex- ™ = | '
A = _u 1.003 + .007 ‘ 097 +.005
pectancy is greater than 500 hours. ‘ SF LS T TR -
1.,200 + 005 185+ .005
~S04s o3 ~ amozon3 T <~ T
125 | 1016 +.005
BT R 2581013
< dnch
mm
PN GENERAL CHARACTERISTICS *
ELECTRICAL PHYSICAL
Frequency Range seesescscccccee 9.0-9,4 GHz Dimensions ceesessssesecees See Outline Drawing
Peal POWET" s s sivinnssaessss e 20 kKW Weight; approx ssssissscisssanssecass la2b 02
Dty ‘1OyCle ssaussnes e e s 0.001 Mating ElSNTEE oo aeissoeinieeissicnsss Special
Recovery Time, TaX sescevessosan 10 us
Spike Leakage, maxX ceeeessceceesss 0.25 erg
Flat Leakage, MmaX ceoeeecceccccccoss 40 mW ENVIRONMENTAL
Ingertion LiOSS o e s« s siom e s e e oo e 0.7 dB Altitude " svensavenssnvinsonsns 105000 £
Open Circuit Ignitor Voltage, min .. -650 Vdec Vibration, 50 =2 HZ seeecessccess 15 G .
Ignitor Voltage Drop eeeeeceees . 175 to 375 Vdc Pressurization sssessvssssssssess 30 1nf/in'g
VSWR 4 vvvrnnnnnnnnenncnnnnnnnns 1.4:1 Operating Temperature .... -40 to +70 “C
TYPICAL OPERATING CONDITIONS *
Frequehcy RaNge sawweoseses s vuee cesmsw e ol ) wTe @ @ v oTw e 0 @ @ eie sesnesesesseess 2:0-9.4 GHz
Peak Transmitter POWEY' wis o e s sile o sieuie s o b 5566 o o e esecscesssssesscccns secesessasss oo 20 kW
Transmitter Pulse Width ceeesavecssosesoossssssesssesssssa sessesssessssssseness 1e0 US
Rulse Repetition Rates s aees s v s s aeie.e o6 65 o668 5% 6 0eda m 55058 1n sesssssssnnssesssssess 1000 DPS
Recovery Time wsmessssosssoesess cecessssans cecesenns . . cesecsesssns 4 us
Spike Leakage «ececsss SR S e e 1616 9 4 e 68 W R a1 R e e ags e s RlR e e e e o s . 0.18 erg
Flat. LIEGKAEE e 0 sisi00 005101887 0 010500 8 8 uve in9 1 srute v, 90 wre e i 0, are e 0 5 sinia o ] wieis s s & aiis (0 18 o: erele s s & 4)n i@ 20 mW
Insertion LLOSS cecceescccccsccscscscscosssssscsosssosscncss cesssssns sesessssssssenese 0.6 dB
IgNitor CUTITENt  eeuueeenaeesnnsesansesanceeanscannacanns cesscse cesse sesssssswenee 1050 pAde
N Ignitor Voltage Drop issesusssssisessnisssnsshbesehemsinestonsesssamnins cssssssssssssss 225 Vdec

3085 9/73
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6795A

CHARACTERISTIC CURVES* u

Typical performance values

SPIKE LEAKAGE VARIATION WITH FREQUENCY 5 RECOVERY TIME VARIATION WITH TEMPERATURE
04
|
\
\
2 \
g 0.3 Z_ \\
w ~ 20—
= o \
x 0.2
< | / % \
¥ = AN
pa— w
a ol = \
—
Ox 0
9.0 X 9.2 93 94 —60 —20 0 20 60 100
FREQUENCY (GHz) 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- y
fore using this information for final equipment design. v

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

R, = Ebb-Eid
L.
i

where

Rj = Total ignitor-circuit series resistance
in megohms
Ebb = Ignitor open-circuit supply voltage in volts
Eid = Ignitor voltage drop in volts
I; = Ignitor current in microamperes
650-225 425
Example: Rij=———="7=2,
mple i 150 150 2.833 megohms
(To prevent oscillation, at least 0.5 megohm of the total
series resistance should be close to the ignitor cap.)



VFS-9501

SOLID-STATE
FERRITE/DIODE LIMITER

gral unit is a complete solid-state replacement
for many S-band gas-type TR tubes.

2.9-3.1 GHz

DESCRIPTION OUTLINE DRAWING
The VFS-9501 is a passive solid-state limiter D‘
consisting of a ferrite limiter, for handling PROJECTION s & o
high power, and a diode limiter, for reducing . © E %
spike- and flat-leakage power to levels which nch o ©

i & [e)
assure reliable receiver protection. This inte- + / u -

1/4 —20 UNC—2B THREAD

SST INSERTS (10)

INPUT FLANGE MATES WITH
) ) ] CPR-284F FLANGE

It provides exceptionally fast recovery time

over a wide range of incident power. Life ex- 3715
pectancy is greater than 10,000 hours. a2
T |
Units can be supplied for operation over other ‘
200-megahertz bandwidths within the frequency )
range of 2.7 to 3.5 gigahertz. 1 \
‘ 9.000
228.6
| MAX
T
|
ARACTERISTIC |
GENERAL CHARACTERISTICS { | | o1
|
ELECTRICAL | | y :
. 2.500, 2500
Frequency Range iiswceseseanseee 2.9-3.1 GHz RN l.zosog
Peak POWEr, MaX .ccceeescccsnsnocss 15 kW MAX  MAX OSM JACK ’
Duty, max ...... ceeceeenenns ee.0 0,002 (OUTPUT CONNECTOR
: OTHER CONNECTOR
Recovgry Time, MaX ..veeeeeeeess 1.0 us TYPES GPTIONAL]
Insertion Loss; Max ssiisenssisses 1.0 dB
Spike Leakage, max ..... oot o) sne s ot 0.30 erg
Flat Leakage; MaX sssscsiwsasiawss 100 mW
NVSWR.,: MK o xmere 5078 w05 0100 000 810 10 wmr w1 0 1.8 TYPICAL OPERATING CONDITIONS
Frequency Range ss.iwnsssvmeiis 2.9-3.1 GHz
PHYSICAL Peak Transmitter Power ........... 10 kW
Dimensions ....coc000eee See Outline Drawing Transmitter Pulse Width ........... 1.0 us
Weight; approX wisssessasssss 8 1b/3.63 kg Pulse Repetition Rate .......c00un.. 1000 pps
Mounting Position .......00. ois s st ove e in Any Recovery TIMe e se e ssvmasssmess 0.5 us
Connections Spike Leakage ivessensnss snmasisees 0.10 erg
RF Input ..... Mates with CPR-284F Flange Flat Teakage ...coassnassnnsssesss . 50 mW
RF Oufput :ssssees SRR e wes OSM Jack Insertion I.oS8 ssssssssosinnanssmas 0.8 dB
ENVIRONMENTAL .
Altitude, MAX +.overrnneneenonnenens 70,000 ft General characteristics and operating values are based on
" . performance tests. These figures may change without notice
Vlbratlorll, 5.0 EAHE coonianmnniinniinas 1'5 2G as a result of additional data or product refinement. Con-
Pressurization .......... .00 30 lbf/mo g sult Varian Beverly, Beverly, Massachusetts before
P Operating Temperature .......... 0to60 “C using this information for final equipment design.
3275 8/74 Printed in U,S.A,
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VFX-9503

SOLID-STATE
FERRITE/DIODE LIMITER

9.3-9.6 GHz
DESCRIPTION OUTLINE DRAWING
The VFX-9503 is a passive solid-state limiter
L . S . ) 8-32 UNC-2B THD.
consisting of a ferrite limiter, for handling high 4 HOLES EACH FLANGE
. S : don HOLE PATTERNS MATE WITH
power, and a diode limiter, for reduc.mg spike 1 DE-OA/ FLANCE
and flat-leakage power to levels which assure ) ? SRBICCTION
reliable receiver protection. This integral unit 1625 % 0I5
is a complete solid-state replacement for many +_] | 4128038 ‘@6
X-band gas-type TR tubes. +f -inch
) \E— 7 mm
It provides exceptionally fast recovery time over 1.825 J
a wide range of incident power. Life expectancy 4636 MAX
is greater than 10,000 hours. | 1.625 %.015
41.28+0.38
Units can be supplied for operation over other
300-megahertz bandwidths within the frequency
range of 8.5 to 10.0 gigahertz. ! ‘ | ‘
: & = o=
2.750 = .015
69.85+0.38
C
GENERAL CHARACTERISTICS | ‘
ELECTRICAL 1
Freguency Range sswsswmssiaesiss 9.3-9.6 GHz 2.250
Peak Power, maX ....eeeveeeeeess 50 kW B8 AR
Duty; max sesspesssssmnasessassn 0.001
Recovery Time, MaX .,veoesnoesns 0.2 us
Insertion Loss, MaX ...sssisesssnn 1.0 dB
Spike Leakage, Mmax ...eeveoeoesss 0.10 erg TYP'CAL OPERATING CONDITIONS
Flat Leakage, MaX .......ceveuees 50 mW Frequency Range ............... 9.3-9.6 GHz
VSWIR,, TN 10 001 oo sa 101103 03 6 10 11 02 st i i 01 5 10 1.4:1 Peak Transmitter Power ........... 10 kW
Transmitter Pulse Width ........... 1.0 us
PHYSICAL Pulse Repetition Rate .............. 1000 pps
DimensSions ... sesemo e See Outline Drawing Recovery TIMe .. ueeemwessssessssss 0.1 us
Weight, pproX isswessseavsssss 14 0z/396 g Breakdowin. POWeT «swiasssssimsveiis 50 mW
RF Input and Output ................ Mate with Spike Leakage ...vvvvenreneneennnn. 0.02 erg
UG-40A/U Flanges Flat Leakage ......0.. G e W R R 30 mW
Mounting Position .:i.cicescicevoiconanse Any Insertion LoSS ...cveeeeercennnenns 0.90 dB
ENVIRONMENTAL
Altitude, MaX ..veveeeeeeeeoeeeeens 70,000 ft General characteristics and operating values are based on
. . performance tests. These figures may change without notice
Vlbratlor'l, 5_0 £2HZ coeennennes i 1_5 2G as a result of additional data or product refinement. Con-
Pressurization, .. «ssswmsssesasses 30 1bf/in g sult Varian Beverly, Beverly, Massachusetts before
Operating Temperature ......... -55 to +71 °C using this information for final equipment design.
o
3276 8/74 Printed in U,S.A,
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VFX-9506

SOLID-STATE
FERRITE/DAIEBE LIMITER

PRE-TR PROTECTOR

9.3-9.6 GHz
DESCRIPTION OUTLINE DRAWING
The VFX-9506 is a passive limiter consisting of 8+32 UNC=2B THD. THRU
an all-solid-state ferrite/diode limiter and a pre- 4 HOLES EACH FLANGE
TR fault protector. This integral unit is a re- 3?%5 Sét;%'wﬁ WATE
placement for 2000-hour gas-type TR limiters. :¢¢ s T PROJECTION
[T1 | ] we25+.05 %

It provides exceptionally fast recovery time L 41.28+0.38 :
over a wide range of incident power, Life ex- t + l ',,Ti:
pectancy is greater than 10,000 hours.

1.825

a6.36 MAX—

Units can be supplied for operation over other LB DS
300-megahertz bandwidths within the frequency 41.28+0.38
range of 8.5 to 10.0 gigahertz.

“ T u INPUT
3.250 =.015
82.55=+0.38 !
GENERAL CHARACTERISTICS :
~ oy
ELECTRICAL ; ;
Frequency Range ............... 9.3-9.6 GHz el =
Peak Power, maX .......eeeeeeeen. 150 kW 255?;) MAX‘J
DULY,, BYAX. ¢ w0t o o 5155 5 9060 505 @ 5 91806 60 0.001 .
Recovery Time, max ............. 0.2 us
Insertion L.oS8, MAR icnesssansssnse 1.0 dB
Spike Leakage, max ............. . 0.10 erg TYPICAL OPERATING CONDITIONS
Flat Leakage, max ............... 50 mW Frequency Range ............... 9.3-9.6 GHz
VSWR, max ......ccoovvinnnnenennn 1.4:1 Peak Transmitter Power ........... 10 kW
Transmitter Pulse Width ........... 1.0 us
PHYSICAL Pulse Repetition Rate .............. 1000 pps
Dimensions ..... s w TR See Outline Drawing RECOVETY TIME sweslomsssmmanensnss 0.1 us
Weight, approX .....eceeeeeesess 1802/509 g Breakdown POWETr ........cecevennnn 50 mW
Mounting Posgition ..ssssesessisesnines Any Spike Leakage ....eveeveccrcncnnnns 0.02 erg
RF Input and Output .............. Mate with Flat Leakage .:wscisnosisn v o b e 30 mW
UG-40A/U Flanges InSertion LoSS .vvveeveeneennennnns 0.90 dB
ENVIRONMENTAL
Altitude, MaX .v.veveveneeeenseeass 70,000 ft General characteristics and operating values are based on
; 5 performance tests. These figures may change without notice
Vlbrat10¥1, 5.0:1:2Hz............. ceves 1.52G a5, & vesdlt of addifions] dite or prodast Fafisement, Con-
Pressurization ............. eere. 30 Ibf/in g sult Varian Beverly, Beverly, Massachusetts before
Operating Temperature ........ -55 to +71 °C using this information for final equipment design.
M
3277 8/74 Printed in U.S,A,
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VFX-9513

SOLID STATE
FERRITE/DIODE LIMITER

9.305-9.405 GH:z

DESCRIPTION OUTLINE DRAWING
The VFX-9513 is a passive solid-state limiter s;ﬁg:‘;f:ﬁ :C:hse
consisting of a ferrite limiter for handling high HOLE PATTERNS MATE WITH
power, and a diode limiter for reducing spike- P S e
and flat-leakage power to levels which assure = 1 9 T EROuEL (10N
reliable receiver protection. It was designed 1 ] 2?:::—:2?& @ [j
for use in the AVQ21A weather radar. This L4 e L < inch
integral unit is a complete solid-state replace- \ Y — dulu
ment for many X-band gas-type TR tubes. 1.828 .\ J
46.36
It provides exceptionally fast recovery time over '::22-'; : -:'358
a wide range of incident power. Life expectancy ’ '
is greater than 10,000 hours.
L v
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 but with !
slightly higher insertion loss and VSWR. {@ w
£ A |
BEENH ‘
] T
2.250
57.15 MR
i
GENERAL CHARACTERISTICS
ELECTRICAL
Frequency Range ««.cceeesees 9.305-9.405 GHz 5
Peak POWEr, MAX +veeveeneeeeeens 10 kW TYPICAL OPERATING CONDITIONS
DUy, MEX eesssesseesenisiss s 10 000 Frequency Range «css.s eeses 9.305-9.405 GHz
Recovery Time, maxX cecececcccccs 1.0 us Peak Transmitter Power ceeeececees 10 kW
Insertion LosS, MaX ceececscccnns 1.0 dB Transmitter Pulse Width «eceeeeeeee 1.0 pus
Spike Leakage, maX .eeecseesesss 0.10 erg Pulse Repetition Rate «.veeeeeeeee.s 1000 pps
Flat Leakage, maX .cccesceescens 50 mW Recovery Timecscescscsnsnenssesss 05 [IS
VSWEB: MAX, sesesssesessrassnesns Sl Breakdown Power .vieeeesececcecees 100 mW
PHYSICAL Spike Leakag€.eeeeceseeciocecanns . 0.03 erg
Dimensions ceeeeseseess.s See Outline Drawing Flat Tieakage saiswsssncsvinasssnses 25 mW
Weight, approx .eeeeccesssscseces 14 02/396 g Insertion LOSS cccecescccscccscseee 0.8 dB
RF Input and Output «.eeeeeeeess... Mate with VSWER: &« sis 16 6 o st a8 o1 avage o o arats o o siazs o' Lo D551
UG-40A/U Flanges
Mounting Position «..ccsesaecsccsscasses ANy SO
ENVIRONMENTAL
Altitude, MEX wssesssssssssmenssos 10,000 ft 1. General characteristics and operating values are based on
s s performance tests. These figures may change without
Vlbratlor_l’ 5_0 2 Hz coveiiiiniiiinan. 15 zG notice as a result of additional data or product refine-
Pressurization ........ cececvonn .+ 30 1bf/in3g ment. Consult Varian/Beverly before using this infor-
P Operating Temperature «e...ee.. =55 to +71 i mation for final equipment design.
3388 6/75 Printed in U.S.A.
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MICROWAVE
FILTERS

catalog no. 3




INTRODUCTION

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 oo aito tube division

611 hansen way . palo alto, california 94303
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FOUR COMMON TYPES
of FILTER CHARACTERISTICS

LOW-PASS FILTER

HIGH

ATTENUATION (dB)

¢—— PASSBAND

]

—PASS FILTER

STOP
BAND

BAND—PASS FILTER

PASSBAND —»®

ATTENUATION (dB)
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EXPLANATION of FILTER MODEL NUMBERS

Microwave Component Operation

Example:

L

C —

F = Filter 430 — WR430 Waveguide
- Product Code e EIA Waveguide Designation Code
F — Filter 62 — WR62 284 — WR284
L — Load 90 — WR90 430 — WRA430
S — Switch 112 — WR112 650 — WR650
W Window 137 — WR137 770 — WR770
C — Coupler 187 — WRI187 2100 — WR2100
A — Attenuator Coax Line Sizes (Per EIA Standards)
G Flange
Cl — 1-5/8'" and 7/8"
c3 — 3-1/8"
Cé — 6-1/8"
F430 C A1
Waffle-lron. Family designation A — 100% of full standard rated power level 1 —

describing physical characteristics
of product.

Family Code

Straight leaky wall
Spiral leaky wall
Waffle-iron

Tuned cavity

Open periodic

Stub tuned

Tapered waveguide
Combination

Stepped Center Cond.
Harmonic Pad

Coaxial Loop Absorber

CrXCIOMMOOmD

190 G 0

established at time of initial development.
Power Level Code

Rated

mmoow»

el

100% standard rated power
25% standard rated power
50% standard rated power
75% standard rated power
125% standard rated power
150% standard rated power

FREQUENCY (GHz)

A specific 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
either side of the passband. Since we are concerned only with the TEqg mode in the
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

L

STOPBAND ATTENUATION

PASSBAND CHARACTERISTICS LOWER STOPBAND UPPER STOPBAND
MODEL FREQUENCY AVG. PEAK MAX MAX
NUMBER RANGE POWER POWER | " VSWR FREQUENCY ATTEN. FREQUENCY ATTEN.
(GHz) (kW) (MW) (dB) (MHz) (dB) (MHz) (dB)
F650DA1 1.35— 1.45 20 10 0.40 115 dec —1320 50 1485 — 1600 50
1320 — 1330 45 1475 — 1600 45
1330 — 1340 25 1465 — 1600 25
1340 — 1345 8 1460 — 1600 8
F650DA2 1.36 — 1.45 20 10 0.40 L.15 dc — 1340 50 1485 — 1600 50
1340 — 1347 45 1475 — 1600 45
1347 — 1350 30 1465 — 1600 25
1460 — 1600 8
F650DAS5 1.25— 1.35 4.5 3 0.15 1.25 dc — 1180 50 1430 — 1750 25
1180 —121%6 25 1470 — 1750 50
F650DA6 1.25 — 1.35 6 6 0.30 1.30 dc — 1180 70 1480 — 1500 100
1180 — 1200 60 1450 — 1800 60
1200 — 1210 50 1430 — 1450 50
1210 — 1230 15 1380 — 1400 15
F430DA1 2.20— 2.30 20 - 0.50 1.25 2125 —2155 95 2344 — 2374 85
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 1.18 dc — 2590 50 3040 — 3840 25
2590 — 2640 25 3150 — 3700 50 V
F137DA4 6.385 — 6.405 8 .020 0.50 1.15 dc —6145 50 6595 — 6645 30
6145 — 6195 30 6645 — 8500 50
F112DA2 7.95 — 8.05 1.5 == 0.25 1.28 dc — 7307 80 8210 — 10000 30
7307 — 7700 30
F112DA4 7.90 — 8.15 0.05 = 0.35 1.20 dc — 7500 80 8350 — 10000 30
7500 — 7750 30 8600 — 9450 80
F112DAS 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 1.25 dc — 7750 80 8600 — 10000 80
F112DB2 7.90 — 8.40 0.02 = 0.50 1.25 dc — 7750 80 8600 — 10000 80
F62DA1 16.40 — 16.60 0.20 .001 0.50 1.20 dc — 15700 40 16950 — 17300 20
15700 — 16050 20 17300 — 18900 40
F62DA2 14.020 0.005 - 0.75 1.20 13600 60 14440 60

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.



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.

MIN? FLANGES
OPER. APPROX. APPROX.
PRESS. COOLING LENGTH WEIGHT MAT'L INPUT OUTPUT
(Ibf/in2g) (ft — in) (Ib)
20 C&R?2 10— 0 125 AL CPR-650F CPR-650F
20 C&R 10 — 1Q 125 AL CPR-650F CPR-650F
B C&R 4— 0 20 AL UG-418 UG-418
5 C&R 8 = 10 60 AL uUG-418 UG-418
= C&R 4— 0 20 AL UG-437 UG-437
30 C&R 3= 2 20 Cu Alloy UG-54 UG-53
30 C&R 5 — 2 45 Cu Alloy UG-54 UG-53
= LQ 0= 6 5 Cu Alloy UG-343 UG-343

0 C&R 00— 6 0.4 AL UG-137 UG-138

0 C&R 0 —10.5 1 Cu Alloy CPR-112F CPR-112F

o] C&R 0—10.5 3 Cu Alloy CPR-112F CPR-112F
e C&R 0— 8 0.5 AL UG-138 UG-138
= LIQ 1= 3 4 Cu Alloy CPR-112F CPR-112F
— C&R 1— 3 Cu Alloy UG-51 UG-51

Tuned Cavity Design

— C&R 00— 3 0.5 Cu Alloy uG-419 uUG-419
- C&R 00— 3 0.5 Cu Alloy uUG-419 UG-419

Model No. F112DAT




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

O

PASSBAND CHARACTERISTICS

STOPBAND ATTENUATION

MODEL FREQUENCY AVG. PEAK MAX MAX
NUMBER RANGE POWER POWER I.L. VSWR FREQUENCY
(GHz) (kw) (MW) (dB) (GHz) (dB)
F284GA2 2.90—3.10 20 3 0.3 1.20 dc — 2.82 60
2.82 —2.84 40
2.84 —2.85 25
F284GA3 2,70 —2.90 6 6 0.15 1.20 dc — 2.45 100
2.45 —2.55 50
2.55 —2.60 10
F284GAS 2.80 —2.83 4 5 0.50 1.15 d¢ —2:70 40
2.70—2.75 50
F187GA1 4.40 —5.00 2 — 0.20 1.15 dc —4.22 60
4.22 —4.27 40
F187GA2 4.40 —5.00 50 = 0.20 1.15 dc —4.22 60
4.22 —4.27 40
F137GA2 5.90 —6.50 2 — 0.25 1.15 dc —5.65 60
5.65 —5.73 40
F137GA3 5.90 —6.50 50 = 0.25 1.15 dc — 5.65 60
5./65 =573 40
F137GA4 6.37 —6.43 8 0.02 0.20 1.1'5 de —5.90 40
5.90 —6.10 30
F137DA1 7.90 — 8.40 20 = 0.30 1.15 dc — 7.50 50
7.50 — 7.60 40 v
7.60 —7.70 30
F137DA3 7.90 — 8.40 20 = 0.25 1.20 dc =7.50 50
7.50 —7.60 40
7.60 —7.70 30
F112DAsS8 7.90 —8.40 20 — 0.25 1.20 dc — 7.50 50
7.50 —7.60 40
7.60 —7.70 30
F112DAY 8.31 —8.41 1.5 — 0.25 1.25 7.57 —7.67 80

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.



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.

— FLANGES
OPER. APPROX. APPROX.
PRESS. COOLING LENGTH WEIGHT MAT'L INPUT OUTPUT
(Ibf/in2g) (ft — in) (Ib)
31 C&R?2 58— 0 25 AL CPR-284F CPR-284F
30 C&R 4— 7 8 AL UG-585 UG-585
30 C&R 4— 6 15 AL UG-585 UG-585
(0] C&R 3— 4 6 AL Optional Optional
15 LIQ 3— 4 40 Cu Alloy Optional Optional
0 C&R 2— B 5 AL Optional Optional
15 LIQ 2= 6 12 Cu Alloy Optional Optional
= C&R 1— 4 10 Cu Alloy UG-343 UG-343
10 LIQ 0—10 3.5 Cu Alloy UG-343 UG-344
10 LIQ 0—10 3.5 Cu Alloy CPR-137F CPR-137F
= LIQ Q=10 4 Cu Alloy CPR-112F CPR-112F
— C&R 00— B 0.4 AL UG-137 UG-138

Tapered Waveguide Design

Model No. 284GA2




LOW PASS CW HARMONIC FILTERS

C — BAND H n X — BAND C - BAND H-

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.

L

PASSBAND CHARACTERISTICS

STOPBAND ATTENUATION

MODEL FREQUENCY Cw MAX MAX 2nd 3rd 4th 5th HARMONIC OR
NUMBER RANGE POWER I.L. VSWR HARM HARM HARM SPECIAL STOPBAND
(GHz) (kW) (dB) (dB) (dB) (dB) FREQ (GH2z) (dB)

REFLECTIVE:

F430CA7 1.75 — 2.40 12 0.20 1.35 60 50 40 8.50 — 12.00 30
F430CA10 __ 1.75 — 1.85 15 0.15 1.15 55 45 35 — —
F430CA12 __ 1.75 — 1.85 13 0.20 1.20 70 60 40 5th 20
F430CA13____1.70 — 2.40 12 0.20 1.35 53 50 40 — —
F430CD1 1.75 — 1.85 2 0.20 1.20 40 = = — —
F284CA2 2.50 — 3.50 2 0.30 1.40 40 30 — — —
F187CA1 4.40 — 5.00 1.50 0.30 1.20 35 30 - — -
F187CA2 4.40 — 5.00 3 0.20 1.20 60 50 40 8.30 — 20.50 30
F187CA3 4.40 — 5.00 12 0.20 1.20 60 50 40 — =
F187CA4 4.40 — 5.00 12 0.20 1.20 60 50 40 — —
F187CAS5 4.40 — 5.00 1.50 0.20 1.20 50 30 20 — —
F187CA6 4.40 — 5.00 1 0.20 1.20 40 30 20 = —
F137CA1__ 5.925 — 6.425 3 0.20 1.20 50 40 30 = —
F137CA2 _ 5.925 — 6.425 3 0.20 1.20 50 40 30 — -
F137CA3  5.850 — 5.925 0.70 0.20 1.05 40 30 — — —
F112CA1 7.90 — 8.40 1 0.20 1.25 55 45 35 = —
F122CA3 7.90 — 8.40 10 0.20 1.25 30 = — — -
F112FA1 7.20 — 7.50 10 0.15 1.15 40 — — — -
F112FA2 7.90 — 8.40 10 0.15 1.15 30 = — — = A4
F112FA3 7.90 — 8.40 10 0.15 1.20 30 = = — =
F90CA2 8.40 — 8.80 0.50 0.20 1.15 50 35 20 14.00 — 26.20 35
F90CA4 10.00 — 11.00 12 0.20 1.20 45 40 = — =
F62CA1 14.00 — 16.00 0.05 0.70 1.20 40 - — 26.50 — 40.00 40
F62CA2 14.00 — 16.00 0.50 0.40 1.20 40 = — 26.50 — 40.00 40
ABSORPTIVE:

F430AA1 1.80 — 2.40 20 0.15 1.10 30 20 10 — —
F187AAS 4.40 — 5.00 15 0.15 1.15 35 30 — — —
F137AA1 5.73 — 8.40 20 0.30 1.15 25 10 - — —
F137AA3  5.925 — 6.425 10 0.20 1.20 40 40 — — —
F137AA4 _ 5.925 — 6.425 15 0.20 1.20 40 30 — — —
F137AA5 _ 5.925 — 6.425 15 0.25 1.15 20 - — - -
F137AA6  5.925 — 6.425 12 0.30 1.20 50 50 40 5th & 6th Harm 25
F137AA7 _ 5.925 — 6.425 8 0.20 1.20 50 40 30 = -
F137AA8 _ 5.925 — 6.425 5 0.50 1.20 40 30 — — —
F137AA9  5.925 — 6.425 10 0.20 1.15 40 40 — — —
F137AA10 5.925 — 6.425 8 0.25 1.20 50 50 40 5th & 6th Harm 25
F112AA1 7.90 — 8.40 15 0.30 1.20 50 50 40 39.50 — 40.00 30
F112AA2 7.90 — 8.40 1.50  0.20 1.25 a5 30 15 — —
F112AA3 7.90 — 8.40 10 0.20 1.15 35 20 20 — —
F112AA4 7.90 — 8.40 15 0.30 1.20 50 20 35 39.50 — 40.00 30

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. Forced air.



~~ 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.

MIN FLANGES
OPER. APPROX. APPROX.
PRESS. COOLING LENGTH WEIGHT MAT'L INPUT OUTPUT
(Ibf/in2g) (ft — in) (1b)
0 C&R?2 3— 2 23 AL CPR-430F CPR-430F
0 C&R 1—11 18 AL CPR-430F CPR-430F
0 C&R 2— 6 20 AL UG-437 UG-437
0 C&R 3— 2 23 AL UG-435 UG-435
0 C&R 3— 2 23 AL UG-435 UG-435
0 C&R 2— 4 20 AL CPR-284F CPR-284F
0 C&R 1— Y 2.5 AL UG-406 UG-407
0 C&R 1— 2.5 AL UG-406 UG-406
0 LIQ 1— s 5 AL UG-149 UG-149
0 LiIQ 1— 8 Cu Alloy UG-149 UG-149
0 C&R 1— 3 AL CPR-187F UG-406
0 C&R 1— U 2.5 AL UG-149 UG-149
0 C&R 0— 8 2 AL UG-440 UG-441
0 C&R 0— 9 2 AL CPR-137F CPR-137F
0 C&R 0— 9 2 AL UG-344 UG-343
0 C&R 0— 6% 1 AL UG-137 UG-138
~ 0 LIQ 0o— 7 5 Cu Alloy CPR-112F CPR-112F
0 C&R 0— 5 2 Cu Alloy UG-51 UG-51
0 C&R 0— 8 2.5 Cu Alloy UG-51 UG-51
0 LiQ 0— 8 3 Cu Alloy UG-51 UG-51
0 C&R 0— 6% 1 AL UG-135 UG-135
0 LQ 0— 6 2 Cu Alloy CPR-90F CPR-90F
0 C&R 0— 4 0.5 Cu Alloy 0OSM-204 UG-419
0 C&R 0— 5 0.75 Cu Alloy UG-419 UG-219
— C&R 5— 5 80 AL UG-435 UG-435 Wattle {ron Design
— AIR3 1— 6 55 Cu Alloy UG-149 UG-149
20 LIQ 3— 0 40 AL UG-441 UG-441
10 C&R 1— 6 35 Cu Alloy CPR-137G CPR-137G
15 LIQ 1— 3 35 Cu Alloy CPR-137F CPR-137F
10 LIQ 0—10 20 Cu Alloy CPR-137G CPR-137G
15 LIQ 1— 6 35 Cu Alloy CPR-137F CPR-137F
2 C&R 1— 6 32 Cu Alloy CPR-137F CPR-137F
30 C&R 1— 3 6 AL UG-441 UG-441
10 C&R 1— 6 25 Cu Alloy UG-343 UG-343
15 C&R 1— 6 35 Cu Alloy UG-343 UG-343
10 LIQ 1— 7 30 Cu Alloy CPR-112F CPR-112F
0 C&R 1— 0 3 AL UG-138 UG-138
10 LiQ 0—10 5 AL CPR-112F CPR-112F
10 LIQ 1— 8 30 Cu Alloy CPR-112F CPR-112F
Model No. F112FA2
A

Model No. F137AA7 Model No. F187CA2
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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 STOPBAND ATTENUATION
MODEL FREQUENCY AVG PEAK MAX MAX 2nd 3rd 4th 5th HARMONIC OR
NUMBER RANGE PWR PWR L. VSWR HARM HARM HARM SPECIAL STOPBAND
(GHz) (kw) (MW) (dB) (dB) (dB) (db) FREQ (GHz2) (dB)
VFP-8422 0.400 — 0.450 170 30 0.05 1.1:0 — — = 7th Harmonic 10
F2100AA1 _0.400 —0.450 300 10 0.10 1.15 20 30 30 — —
F2100AA2 0.400—0.450 100 30 0.10 1.1:5 30 30 25 = =
F2100AA3 0.400 —0.450 300 10 0.10 1.20 20 10 3 = =
F2100AA4 0.356 —0.380 100 5 0.20 1.10 40 30 — = =
F2100AA5 0.430 — 0.440 100 20 0.10 1.10 20 20 20 2.00 — 2.25 10
F975AA1 0.755 — 0.985 100 10 0.15 135 30 10 — - -
F770AA1 1.25 — 1.35 150 30 0.15 1.1:0 40 20 = o —
F770AA2 1.25 — 1.35 150 3 0.20 1.15 50 50 25 - =
F770BA1 1.25 — 1.35 50 3 0.30 1.20 i— 20 50 5th — 7th Harmonic 70
F650AA1 1,25 — 1.35 75 16.5 0.15 1.15 45 30 20 = —
F650AA2 1.35 — 1.45 20 10 0.40 1:15 60 60 30 6.75 — 7.25 20
F650AA3 1.25 — 1.35 45 3 0.20 1.20 — 60 = = =
F650AA4 1.25 — 1.35 75 20 0.15 1.15 50 20 — — —
F650AAS5 1.30 — 1.40 20 20 0.15 115 50 10 5 = —
F650AA6 1.25 — 1.50 20 20 0.15 1.15 = 50 20 6.25 — 7.50 15
F650AA7 1.25 — 1.45 20 20 0.40 1.15 70 70 50 2.50 —12.00 20
F650AAS8 1.25 — 1.35 100 20 0.15 1.215 25 10 5 — =
F650AA12 1.25 — 1.35 9.75 3.25 0.10 1.18 = 80 — 3.50 — 4.50 60
F650AL2 1.254 — 1.386 300 5 0.10 1.10 40 30 5 — —
F650BA1 1.25 — 1.35 4 4 0.30 1.20 — — — 4.00 — 5.40 20
5.40 — 5.90 50
8.30 —9.30 70
F650CA24 1.28 — 1.35 45 1 0.15 1.15 50 40 30 — —
F650HA4 1.28 — 1.35 4.5 3 0.25 1.20 60 60 60 5th Harmonic 30
F650HAS 1.30 — 1.38 200 5 0.25 1.15 59 59 30 5th Harmonic 15
F650HAG 1.25 — 1.35 5 3 0.25 1.20 60 60 60 4.40 —5.00 70
F650HA8Y 1.25 — 1.35 10 S 0.80 1.70 50 50 50 2.50 —13.70 50
F430HA1 2.10—2.12 500 0.5 0.10 1.05 605 605 4 5th Harmonic 40°
F284AA1 2.60 — 3.10 9.9 3 0.15 1.15 50 35 — — —
F284AA3 3.10 — 3.60 12 4 0.15 1.10 50 15 — — —
F284AA4 2.65 — 3.10 11 5 0.15 1T:15 40 15 — — o
F284AA5 2.70 — 2.90 6 6 0.15 1.10 40 30 10 3.50 — 14.50 7
F284AA6 2.70 — 2.90 6 6 0.10 1.10 = 45 18 — —
F284AA7 3.10 —3.50 1 1 0.20 1.20 40 15 5 — =
F284AA8 3.10 —3.50 10 2 0.20 1:25 40 20 — — —
F284AA9 2.80 — 3.50 1 1 0.20 1.20 40 15 5 — —
F284AA10 2.985 —3.015 8 0.24 0.12 1.10 50 30 = 5:70 —9.10 30
F284AA11 2.85 — 3.15 8 5 0.15 1.15 40 15 — — —
F284AA12 2.85 =—3.15 8 5 0.1'5 1.15 40 15 = B —
F284AA13 3.10 — 3.50 1 1 0.20 1.20 40 15 5 — —
F284AA14 3.10 — 3.50 1 1 0.20 1.20 40 15 5 - =
F284AL3 3.10 — 3.60 30 10 0.15 1.15 50 15 10 = —
F28B4AL4 3.10 — 3.50 300 5 0.10 1.10 40 15 — —
F284BA1 3.18 —3.22 5 3 0.40 1.15 = 50 50 6th & 7th Harmonic 50
F187AA2 5.10 — 6.00 20 5 0.15 1.15 40 15 — 12.00 — 15.00 25
F187AA3 5.40 — 5.90 1 1 0.20 1.20 30 15 = 11.80 — 16.20 15
F187AA4 4.90 —5.10 1 1 0.20 1.20 30 15 = 10.20 —14.70 15
F187AA6 4.90 —5.10 1:5 1.5 0.20 1.20 30 15 == 10.20 — 14.70 15
F187AA7 5.40 —5.90 10 S 0.15 1.15 30 20 20 = =
F187AAS8 5.40 — 5.90 10 5 0.15 1.15 30 20 20 — —
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. TE10 mode only.
6. SFe.



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.

MIN! FLANGES
OPER. APPROX. APPROX.
PRESS. COOLING LENGTH WEIGHT MAT'L INPUT OUTPUT NOTES
(Ibf/in2g) (ft — in) (Ib)
0 C&R?2 3— o3 100 AL CPR-2100 CPR-2100
0 C&R 13— 10 1200 AL CPR-2100 CPR-2100 2 Sections
0 C&R 20— 9 1600 AL CPR-2100 CPR-2100 3 Sections
0 C&R 7= 0 600 AL CPR-2100 CPR-2100 1 Section
0 C&R 13— %4 1100 AL CPR-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 17— 0 200 AL CPR-770 CPR-770
20 C&R 14— O 250 AL CPR-770 CPR-770 2 Sections
20 C&R 4 — 6 250 AL CPR-770 CPR-770 Spiral Filter
20 C&R 7= © 260 AL UG-418 UG-418
20 C&R 14— 0 490 AL UG-418 UG-418 2 Sections
5 C&R 6— 0O 100 AL UG-418 UG-418
30 LIQ 8— 0 250 AL UG-418 UG-418
20 C&R T— © 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— 0O 60 AL CPR-650 CPR 650
5 C&R 4— 0 60 AL UG-418 UG-418
30 LIQ 7— O 400 AL CPR-650F CPR-650F
30 C&R 4— 0 250 AL uUG-418 uUG-418 Spiral Filter
0 C&R 3=— 0 40 AL CPR-650 CPR-650
5 C&R 8— 0 175 AL UG-418 UG-418 2 Sections
G LIQ 14— 0 650 AL Special Special 2 Sections
20 C&R 10— 0 180 AL UG-418 UG-418 3 Sections
30 C&R — = AL CPR-650F CPR-650F 2 Sections
0 LIQ 5— @& 1000 CuAlioy Special Special 2 Sections
30 C&R 83— 0 40 AL UG-585 UG-584
20 C&R 4— 7 50 AL UG-585 UG-585
35 C&R 2—11 40 AL Special Special
30 C&R 4— 7 80 AL UG-585 UG-585
30 C&R 4— 7 60 AL UG-585 UG-585
15 C&R 4— 7 60 AL UG-584 UG-585
20 C&R 4— 7 60 AL UG-585 UG-585
15 C&R 4— 7 60 AL UG-584 UG-585 Leaky Wall Design
15 C&R 3=— 0 40 AL UG-584 UG-584
30 C&R 2— 9.5 20 AL Special Special
30 C&R 2—10.5 20 AL Special Special
15 C&R 4— 7 60 AL UG-584 UG-585
15 C&R 4— 7 60 AL UG-584 UG-585
356 LIQ 4— 6 65 AL Special Special
30 LIQ 33— 0 70 CuAlloy Special Special
30 C&R 2= 1 60 AL UG-585 UG-585 Spiral Filter
60 C&R =0 40 AL uUG-407 UG-406
15 C&R Jj—" 0 45 AL UG-407 UG-406
15 C&R 3— 0 45 AL UG-407 UG-406
15 C&R 3— 0 45 AL UG-407 UG-406
306 C&R 2— 10 65 CuAlloy UG-149 UG-149
306 C&R 2= 0 16 AL CPR-I87F CPR-187F
Model No. FE50AA8
Model No.
F284AAT1
Model No.
F187AA3

1



BANDSTOP FILTERS

All of the bandstop filters listed in this catalog utilize the stub-tuned design. This filter
concists of a series of E-plane T-junctions in which the shorted secondary waveguides or v
cavities coupled to the main waveguide are cut off for the fundamental. The desired energy
passes through the filter unaffected, while the undesired energy is reflected by the high

PASSBAND CHARACTERISTICS STOPBAND ATTENUATION
MODEL FREQUENCY AVG. PEAK MAX MAX

NUMBER RANGE POWER POWER L. VSWR FREQUENCY
(GHz) (kW) (mw) (dB) (GHz) (dB)
F284FA2 2.7—=2.9 6 6 0.10 1.10 3.10— 3.15 10
3.15—= 3.80 30
3.20:— 3.25 50
3.25— 3.70 70
F284FA3 2.985 — 3.015 8 0.24 0.15 1.10 2.60 30
4.10 50
F284FA4 2.9 —3.10 20 3 0.10 1.20 3.25 10
3.35— 3.80 60
3.80 — 4.00 30
F284FAS 2:7'—2.9 4 5 0.20 1.15 4.4 — 5.0 60
- F112FA1 2.2 =79 10 —_ 0.15 1.15 14.40 — 15.00 40
F112FA3 7.9 —8.4 10 _— 0.15 1.20 15.8 — 16.8 30
- F62FA1 15.5 —16.5 0.001 —_— Q.7 1.20 17.5 = 19.5 30

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 using no blowers.

3. Forced air.

Model No. F112FA1




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.

o

FLANGES
MIN!
OPER. APPROX APPROX
PRESS. COOLING LENGTH WEIGHT MAT'L INPUT OUTPUT
(Ibf/in2g) (ft - in.) (Ib)
30 c&R? 2—o0 4.5 AL UG-585 UG-585
0 C&R 1—0 4 AL UG-584 UG-584
30 C&R 1'=18 7 AL Special Special
32 C&R 5—0 30 AL UG-584 UG-584
0 AIR3 0—>5 3 CU Alloy  UG-51 UG-51
0 LIQ 0—8 3 CU Alloy UG-51 UG-51
0 C&R 0—3 1 CU Alloy UG-419 UG-419

Model No. F62FA 1

Model No. F284FA2




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

PASSBAND CHARACTERISTICS STOPBAND CHARACTERISTICS
MODEL FREQUENCY AVG. PEAK MAX MAX 2nd 3rd 4th 5th
NUMBER RANGE POWER POWER | I . VSWR HARM HARM HARM HARM
(GHz) (kW) (MwW) (dB) (dB) (dB) (dB) (dB)
REFLECTIVE:
n FC1JA1 2.7—2.9 0.5 0.5 0.2 1.10 40 20 20 -
FcipA13 0.60 — 0.65 0.05 0.5 0.3 1.3 60 60 — —
FC3JA1 0.82 — 0.89 2 1 0.20 1.20 40 30 30 30
FC3JA2 0.39 — 0.46 9 1 0.15 1.20 30 30 30 30
FC3JA3 0.470 — 0.584 10 — 0.15 1.10 40 35 40 40
FC3JA4 0.578 —0.716 10 — 0.15 1.10 40 35 40 40
FC3JAS5 0.4 — 0.45 0.15 1.15 20 40 40 —
ABSORPTIVE:®
FC1HA1 1.215 — 1.365 0.36 0.0225 0.2 1.20 60 50 50 50
w FC3HAS 0.4 — 0.45 3.0 1.5 0.15 1.15 40 40 40 40
p FC3HAS54 0.4 — 0.45 3.0 1.5 0.15 1.15 20 40 40 40
e FC3HAG 0.4 — 0.45 10.0 0.200 0.15 1.15 40 40 40 40

~

Dry air. Most filters can be used within pressurized waveguide systems. See individual
data sheets or inquire as to particulars.

Convection and radiation cooling uses no blowers.

60 dB attenuation from dc to 350 MHz and 60 dB from 900 to 2000 MHz.

. 40 dB attenuation through 8th harmonic.

Only absorptive for 2nd and 3rd harmonics.

S ALN

\

S

Model No. FC1DA1



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
MIN'
OPER. APPROX APPROX LINE EIA RS-225
PRESS. COOLING LENGTH WEIGHT MAT'L SIZE IMPED. INPUT OUTPUT
(Ibf/in?g) (ft —in.) (Ib) (E1A) (ohms)
(0] C&R?2 L —5 10 CU Alloy 7/8 50 UG-45 UG-46
0 C&R Q=5 1 AL B= 50 TNC TNC
25 C&R 1—3:5 15 CU Alloy 3-1/8 50 Swivel Swivel
30 C&R 2=0 20 CU Alloy 3-1/8 50 Swivel Swivel
0 C&R 20 16 CU Alloy 3-1/8 50 Swivel Swivel
0 C&R 2=10 16 CU Alloy 3-1/8 50 Swivel Swivel
15 C&R 2—0 10 AL 3-1/8 50 Swivel Swivel
0 C&R 0—10 1.0 CU Alloy 7/8 50 Swivel Swivel
15 C&R 3 —0 30 CU Alloy 3-1/8 50 Swivel Swivel
15 C&R 2—0 10 AL 3-1/8 50 Swivel Swivel
15 C&R 3 —0 30 CU Alloy 3-1/8 50 Swivel Swivel

Model No. FC3JA2

Model No. FCTHA1

Model No. FC1JA 1
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DESCRIPTION

The F112AA1 is a straight leaky-wall, absorptive
harmonic filter for use with high-power military
satellite communication 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

GENERAL CHARACTERISTICS

ELECTRICAL
Passband Frequency Range ..... 7.9 to 8.4 GHz
Power Handling, CW ................ 15 kW
Insertion Toss, MAX sscs ssaniiines: 0.3 dB
Passband VSWR, max ............. 1, 2:1
Stopband Attenuation, min?
2hd HArtmoniC « s ssussas ssmnoimesni s 50 dB
3rd Harmonic s«sswuss semes saewmni s 50 dB
4th Harmonic ..........covvuunnn.. 40 dB
5t HIPMOMG* g v s s owemes swmas smmmes s 30 dB
Harmonic Power Absorption,
Below passband power level ........ 30 dB
NOTES:
1. Measured in the TE;y mode.
2. Measured in the TE;g and TE(; modes.
3. Other finishes are available on special order.
4. Measured to 40 GHz.

F112AAT

HIGH POWER

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
furnace-braze construction assures reliable,
long-life performance. Modified versions can
be supplied to meet special requirements.

PHYSICAL

Dimensions wwasswuessens See Outline Drawing
Weight, apProX ..cess cwsemooss swmus i 30 1b
Operating and Mounting Position .......... Any
Waveguide SiZ€ ..ceessomossvosos swmnas WR112
RF Flanges .....ivociinins Mate with CPR112F

Standard Finishes®
Exterior Surface ........... Red Copon Epoxy
Waveguide Pressurization ......... 10 1bf/in2g
COOUMNE & 54 swmmesmmmors s wwsess Water or ethylene
glycol/water mixture
Coolant Flow, min ............. 0.5 gal/min

Temperature Range
Operating ......coovveeunnenn. -30 to +55 °C
Non-operating and Storage...... -30 to +55 °C

2824 6/72 Prinied in UISIAI
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F112AA1

CHARACTERISTIC CURVE

Typical performance values

ATTENUATION CHARACTERISTICS
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F112CA12
F112CA13

HIGH POWER
MICROWAVE FILTERS

1.9-8.4 GHz

DESCRIPTION

The F112CAl2 and F112CA1l3 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 CHARACTERISTICS *

ELECTRICAL

Passband Frequency Range ¢ees 7.9 to 8.4 GHz
Power Handling, CW, max

FLI2CA12 ewesiemos sosesssonsss 10 kW

F1I2CALS isens snin s i ss caedas 5 kW
Insertion L.OS8; MAX s e« e:eis e siesines 0.2 dB
Passband VSWR; maxX sesssssessss 1e2:l
Stopband Attenuation, min

2nd Harmonico-coo-o----oo-oooo 50 dB

3rdHa_rmonic...-.............. 40 dB

4th Harmonic P00 0P POOPORROIONLERIOPNNDRS 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

PHYSICAL

Dimensions eesssessessss See Outline Drawings
Weight; max ssesessssssnsnansss 1s5 1b/681lg
Mounting Position ecsssesscsccsesrscesecs ANy
Coolant Flow

F112CA12, liquid®...... 1 gal/min(0.06 1/s)

F112CA13, forced air... 50 ft%min(23.5 1/s)
Flanges ececesssesssssess See Outline Drawings
Waveguide Pressure, dry air or equivalent®

Operating «esees 0.5 1bf/in® (0. 035 kgf/cm?)
Operating Temperature, approx

FIIZCALS s ssoensvunasnvonsanmansan 8“0
Finish, eXterior eeeececesescsscsssses Optional

2. The operating pressure of the coolant system should
not exceed 125 1bf/in®g (8.8 kgf/cm?2g).

3. The waveguide is pressure tested to 5 1bf/in®g(0.35 kgf/
cm?2g) at the factory. Although not required, 0.5 1bf/in
pressure is recommended, to keep the waveguide interior
clean and dry.

Printed in U,S A,
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F112CA12 AND F112CA13

CHARACTERISTIC CURVES

Typical performance values

ATTENUATION CHARACTERISTICS
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F112CA12
F112CA13

HIGH POWER
MICROWAVE FILTERS

1.9-8.4 GHz

DESCRIPTION

The F112CAl2 and F112CAl3 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 provideds 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-

assures reliable long-life performance in most
environments, Modified versions using different
flanges or insertion lengths can be supplied to

ance. Sturdy, dip-brazed casting construction meet special requirements.,

GENERAL CHARACTERISTICS *
ELECTRICAL
Passband Frequency Range «oee 7.9 to 8.4 GHz
Power Handling, CW, max
FIN2CALD irensnsenesoeiesssenss 10 kW
FI12GAL13 csasessnsaniissssiess 5 kW
Insertion LLOSS, MAX sesesscccsosne 0.2 dB
Passband VSWR; Max sesssseesnss Lo2el
Stopband Attenuation, min

PHYSICAL

Dimensions seesseesseess See Outline Drawings
Weight, MAaX sesesessssesssesces 1o5 1b/681g
Mounting PosSition sesscsessccssssescsse Any
Coolant Flow

F112CA12, liquid®.....s 1 gal/min(0.06 1/s)

F112CA13, forced air... 50 ft%/min(23.5 1/s)
Flanges eceessessssssssss See Outline Drawings

2nd Harmonic sesescescceccccese 50 dB Waveguide Pressure, dry air or equivalent®
3rd Harmonic sesseeesessssnsense 40 dB Operating «eesss 0,5 1bf/in® (0,035 kgf/cm?)
4th Harmonic ceesesassccssccass 30 dB Operating Temperature, approx
ELIZCALE cansmsasemeessbnsasvssss 145" C
Finish, eXterior ceceecceccceccccscsessss Optional
NOTES: 2. The operating pressure of the coolant system should

not exceed 125 1bf/in®g (8.8 kgf/cm2g).
1. Characteristics are based on performance tests. The
values may change without notice as a result of additional 3. The waveguide is pressure tested to 5 1bf/in®g(0.35 kgf/
data or product refinement. Consult the Palo Alto Micro- cm?2g) at the factory. Although not required, 0.5 lbf/in
PN wave Tube Division, Microwave Components Operation pressure is recommended, to keep the waveguide interior
before using this information for final equipment design. clean and dry.

3630 1/77 Printed in U.S.A,
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FI12CA12 AND F112CA13 CHARACTERISTIC CURVES

Typical performance values
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DESCRIPTION

The F112DA1 is a bandpass filter of the reactive
type. It introduces a large reactive impedance to
undesirable 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 waveguide. 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.

RATINGS

HIGH POWER

F112DA1

MICROWAVE FILTER 6-66

: CW
Attenuation
Frequency (dB) Max Power
(GHz) VSWR (kW)
Note 1
Note 2
Passband 8.00 - 8.35 0. 35 max 1.20 10
Stopbands d-c - 17.75 50 min
8.6 =-10.00 50 min
* Reactive filtering of spurious signals Mounting position........ Any
¢ Direct-coupled-cavities principle Waveguide size.......... WR-112
e High power RF connectors .......... See outline
e High stopband loss Length, in., approx..... 10
e Rugged brazed copper alloy construction Weight, 1b., approx ..... 3.6
e Lightweight and small size Pressure capability,
psig, max ....o00e0nen 20
Cooling: s sswmsm s uswess Liquid
FINIBH ¢ io s o500 a0k o s Silver gray hammertone

D e TR SR T e Tl bl e R R e A TN

california avenue operation / 601 california ave/palo alto / california



F112DA1

TYPICAL CHARACTERISTICS ENVIRONMENTAL

80 This rugged brazed copper alloy filter is suitable for
= use m severe environments. Filters to meet specific
; 60 environmental requirements are available on request.
S w J e \WEASUREMENT— NOTES
E | LIMITATION
E .

20— o E— —— 1. Attenuation ratings are measured for the TE{,

T ‘ mode.
’ [ /] |
7.0 1.4 7.8 82 86 9.0 94 98 102 2. The specified power rating is for pressurization
FREQUENCY (GHZ) with dry air at 14.7 psia.

OUTLINE DRAWING

10. 00 MAX

EITHER END MAY BE USED FOR THE RF INPUT AND EITHER
FITTING MAY BE USED FOR THE COOLANT INPUT

MS 33656-68 \% — 2.31 MAX
T ]

1 [V ]
DIMENSIONS ARE IN INCHES. MS 20822-6B /ﬂa-: /

FLANGES CPR112F

Printed in U.S.A.




HIGH POWER F112FA2

MICROWAVE FILTER .56

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

: cW
Attenuation
Frequency (dB) Max Power
(GHz) Note 1 VSWR (kW)
Note 2
Passband 7.9 - 8.4 0.15 max 1.2 10
Stopband 15.8 - 16.8 30 min
e Reactive filtering of second harmonic Mounting position: .vsiwseminssswsns Any
e Tuned secondary waveguides principle Waveguide size saimsimvimsssswmins WR-112
e High power RF connectors .................... See outline
e Low passband loss Length, in. approx ............... 8
e High stopband loss Weight, 1b., approx .............. 2
* Rugged brazed copper alloy construction Pressure capability, psig. max .... 20
e Lightweight and small size CoOOING: . 555 55w 4 6 wes 5 16 555 5 9 B8 90 19 Convection
A and radiation
E1nish. . 5: anissisminie s sas6aie Silver gray

hammertone

california avenue operation / 601 california ave/ palo alto/ california



F112FA2

ENVIRONMENTAL

This rugged brazed copper alloy filter is suitable
for use in severe environments. Filters to meet

NOTES

1. Attenuation ratings are measured for the TEqg
mode in the passband and the TE10 and TE01
modes in the stopband.

OUTLINE DRAWING

specific environmental requirements are available on
request.

2. The specified power rating is for pressurization
with dry air at 14.7 psia.

—0.875 MAX —1.187 MAX
M) e @
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F137AA3

HIGH POWER

DESCRIPTION

The F137AAS3 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 antenna,

GENERAL CHARACTERISTICS

ELECTRICAL

Passband Frequency Range . 5.925 to 6.425 GHz
Power Handling, CW.civisssasivsus 10 kW
Insertion Loss, max! ......ceevuune 0.2 dB
Passband VSWR, Max ..ceeceececcs 1.,2:1
Stopband Attenuation, min?

2nd Harmonic ....... oS eis e i 40 dB

3rd HArMONIC . o voie e s5 o sim o wiieiem e 40 dB
NOTES:

1, Measured in the TEj( mode.
2. Measured in the TEjg and TE(; modes.
3. Other finishes are available on special order.

1860 2/68

palo alto tube division/611

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

DIMENBIONS: aio s w e wisiaiwsinoissn See Outline Drawing
Weight; apProXi e e ses e sesssssesisss . 321b
Operating and Mounting Position .......... Any
RF Flanges sesssasnsas .... Mate with CPR137G
Standard Finishes?®

Waveguide and

L N0 O e oo el ST ieTor el s Fereetal s TSR Copper Alloy

Exterior Surface ........ . Red Copon Epoxy
Waveguide Pressurization ...... ... 10 1bf/in2g
Coolitig s swsosmusssnense Convection and Radiation
Temperature Range

Operating «cooeee. SCEEGEE SRR -10 to 55 °C

Non-operating and Storage..... -40 to +100 °C
Altitude, above sea level, maximum

OPETALING oo 010001 07810 12 5 o1 3 10 0 01 31355 16,50 41 10,000 ft

Non-operating and Storage ...... .. 50,000 ft

Printed in U.S.A.

—
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F137AA3

CHARACTERISTIC CURVE
Typical performance value U \‘

ATTENUATION CHARACTERISTIC |

50

. |
L]
NN
L

4 6 8 10 12 14 16 18 20
FREQUENCY (GHz)

ATTENUATION (dB)

OUTLINE DRAWING
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F137AA4

HIGH POWER

DESCRIPTION

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
harmonic 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...essesmsssses 15 kW
Insertion Loss, max® .....ceenennne 0.2 dB
Passband VSWR, max® .......covuen. 1,2:1
Stopband Attenuation, min?

2nd. HAYmonie s wsssssmeainmmnns 6% 40 dB

3rd Harmonie . .esesamsse s S 30 dB
NOTES:

1, Measured in the TE;; mode,
2, Measured in the TE;q and TEqq modes.
3. Other finishes are available on special order.

2826 6/72

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 ssssisswasssves See Outline Drawing
Weight, apPrOX e:ceeesrsmsssnsnssssensss 35 1b
Operating and Mounting Position ......... Any
RF Flanges .v.vvveenscnnns Mate with CPR137F
Standard Finishes?

Exterior Surface .:.cseees Red Copon Epoxy
Waveguide Pressurization ......... 15 lbf/in%g
CoolNG swssssmms s siomwemses Water or Ethylene

Glycol/Water
Temperature Range

Operating ..o.eeee. SR hasiikele -54 to 71 °C

Non-operating and Storage....... -61to 71 °C
Altitude, above sea level, maximum

OPETALING « o 416 18 5 8 508 50 61 908 8 w0 35 5 978 @ 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
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F137AA4

CHARACTERISTIC CURVE

Typical performance values

ATTENUATION CHARACTERISTICS

174 DIA MOUNTING HOLES (4 PLACES)

CPR 137 F FLANGE (2)
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DESCRIPTION

The F137AA6 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
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......cov0vunn 12 kW
Ingertion Io8s; max® caisesnsssensss 0.3 dB
Passband VSWR, max ........ce00.. 1,271
Stopband Attenuation, min
Ty g
2nd Harmonic «:swsssssvans 50 50 dB
3rd Harmonic .....eeveenne 50 50 dB
4th HarmoniC seww s sisisesssie 40 50 dB
5th Harmonic c:csesssaseis 30 25 dB
6th Harmonic ............. 30 25 dB
ENVIRONMENTAL
Temperature Range
OpPerating . cuu e e ssssee 0 to 100 °C
Non-Operating and Storage ..... -62 to +71 °C
Altitude, above sea level, max
Operating ...... oiisi 0 nis e alai aia (s 00 10,000 ft
NOTES:

1. Measured in the TE;y and TEy; modes.
2, Other finishes are available on special order.

1865 2/68
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F137AAG

HIGH POWER

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 element; the secondary wave-
guide terminations absorb the harmonic signals,
Sturdy construction assures reliable, long-life
performance, Modified versions can be supplied
to meet special requirements,

PHYSICAL
Dimensions . . eeesswessesns See Outline Drawing
Weight, approxX ......eeeieeeeeeeeeeenns 35 1b
Operating and Mounting Position ......... Any
RE Flanges siauinsvussves Mates with CPR137F
Standard Finishes?

Exterior Surface .......... Red Copon Epoxy
Waveguide Pressurization .......... 15 lbf/in%a
COOLING 4 4: 41515 061 015 0 501 573 5 w0 81 61 4n 18 1 97078 @ w1 905 6 Water

Coolant Flow, min .............. 1 gal/min

Pressure Drop, at 1 gal/min ..... 5 1bf/in2

CHARACTERISTIC CURVES

Typical performance values

ATTENUATION CHARACTERISTICS

60
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W
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O
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alto/california 94303
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F137AAG

OUTLINE DRAWING
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F137AA]

HIGH POWER
MICROWAVE FILTER

9.925-6.425 GHz

DESCRIPTION

The F137AAT is a straight, leaky-wall, absorp-
tive, low-pass harmonic filter for use with high-
power commercial satellite communication trans-

Non-operating and Storage 50,000 ft (15 km)

3471 3/76

transmission line between the tube and antenna.

This filter consists of a primary waveguide and

N mitters requiring optimum spurious harmonic- arrays of terminated secondary waveguides
energy suppression. It can handle an average mounted along the primary waveguide walls. The
power of 8 kilowatts between 5.925 and 6.425 primary waveguide serves as the high-power
gigahertz. Insertion loss is less than 0.2 dB. bandpass element; the secondary waveguide
The second harmonic attenuation is down 50 dB, terminations absorb the harmonic signals.
while the third harmonic is at least 40 dB and Sturdy construction assures reliable, long-
the fourth harmonic is down 30 dB or more. For life performance. Modified versions can be
best performance, the filter should be installed supplied to meet special requirements and
near, the transmitting tube in the waveguide higher power levels.

GENERAL CHARACTERISTICS *
ELECTRICAL PHYSICAL

Passband Frequency Range 5.925 to 6.425 GHz DimensionsS «.eeeesese... See Outline Drawing
Power Handling, CW, maxX «eeuves. 8 kW Weight, approX «eeeeeeseessssss 32 1b/14.5 kg
Insertion LoSS, MaX «eececvovvcss 0.2 dB Operating and Mounting Position «eceeeeees Any
Passband VSWR, max ...ececeeee 1.2:1 RF FlangeS ¢eeeeeeseeese. Mate with CPR137F

Stopband Attenuation, min ? Standard Finishes?®
2nd Harmonic «eeeee P 50 dB Exterior Surface ..cccc... Red Copon Epoxy
3rd HArmoniC «eeeeeecesss e 40 dB Waveguide ...... Pressure Tested to 5 1bf/in3g
4th Harmonic «eeseccccccscccce 30 dB Cooling ++¢eeeee..... Convection and Radiation

ENVIRONMENTAL

Altitude, above sea level, maximum Temperature Range

. Operating «ssssssssasses 15,000 £t @« 5 km) Operating «eeeecess SRR «. =54 to T1 °C

Non-operating and Storage .....-61to 71 °C

Printed in U,.S.A,

varian/palo alto microwave tube division/611 hansen way/palo alto/california 94303



F137AAT
CHARACTERISTIC CURVES

Typical performance values

MINIMUM STOPBAND ATTENUATION CHARACTERISTICS NOTES:
100
1. Characteristic values are based on performance tests.
70 These values may change without notice as a result of
additional data or product refinement. Consult the Palo
o 50 Alto Microwave Tube Division before using this infor-
l;' N mation for final equipment design.
o N
'g 30 2. Measured in the TE, , and TE,; modes.
z -
i \ N
Z 20 N \ \— 3. Other finishes are available on special order.
\ N
N \
VTN TN
lo N §\ \
(0] 4 8 12 16 20 24 28

FREQUENCY (GHz)

SYSTEM DIAGRAM WITH F137AAT7 FILTER

ARC SENSOR BEND
AND ELECTRONICS PORT 4 LOAD
PRESSURE
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CIRCULATOR
PORT 3
PA.TUBE roas
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OUTLINE DRAWING
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HIGH POWER

MICROWAVE FILTER F137DA2

DESCRIPTION

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
antenna,

This reactive-type filter consists of direct-coupled
cavities of WR-137 waveguide. A feature 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 stopband loss, rugged brazed-copper-alloy
construction, lightweight, and small size.

GENERAL CHARACTERISTICS'

ELECTRICAL
i PASSBAND CHARACTERISTICS STOPBAND CHARACTERISTICS
Power | Maximum Minimum Attenuation®
Frequency Insertion | Maximum for Frequency Ranges in GHz
2
Range Average | Loss VSWR dcto 7.5 7.5 10 7.7
(GHz) (kW) (dB) (dB) (dB)
7:9 =84 20 0.25 1.2:10 50 30
PHYSICAL ENVIRONMENTAL?
Dimensions, approximate .... See Outline Drawing Temperature Range
Weight, approximate Operating ceeceecocscswesss ... -54to+71 °C
Neb csmswassasnses o ws e i mE W 8 ot vime 0x0 lb Non-operating and Storage ..... -62to +71 °C
Shipping, domestic commercial ....... . 5.0 1b Altitude, above sea level, maximum
Operating and Mounting Position ......... Any Operating® ...cvceveceeccecencnses 15,000 ft
Waveguide Size..... 658 81 & 185 8 WS @) 0 a8 10 ) 8 8 0 @ WR137 Non-operating and Storage ......... 50,000 ft

RF Connectors
Input and Output
Standard Finishes

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 B,

Waveguide Interior and Flange

Surfaces : « o s w5
Exterior Paint

: . . 4
Pressurization, maximum

COOLINE 40 v 00 oxe 010w one o 50008508 % 56 028 055 0

S B o W e 918 @8 8 0% . Copper Alloy
To be specified

20 1bf/ing

Liquid

MIL-STD-202B

Salt Atmosphere.. Per Method 101A, Condition B,

MIL-STD-202B

Fungus Resistance...Fabricated from non-nutrient

materials

Pub. 1668 4/67
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F137DA2

CHARACTERISTIC CURVE Q@

NOTES:
1. This filter can be modified to meet other specifications. 60
2. Measured in the TE__ mode. a
10 °
3. Measured in the TElO mode. g 40
4, The F137DA2 is pressure tested to 20 lbf/i.nzg at the fac- E
tory. = X
S 20
5. Unless otherwise specified, environmental characteristics E‘_’
are for non-operating and storage conditions. l-<-
6. This power rating applies for the specified environment.
Operation at higher altitudes or temperatures than those (o]
specified will require pressurization of the filter. 70 74 78 8.2
FREQUENCY (GHz)
OUTLINE
+ 10.00 —
— ﬁ ) v
_ =|
.25 STD PIPE FITTINGS/
\ 2 PLACES /‘
UG-343 B/U FLANGE UG- 344/U FLANGE
i ]
~ © i
@ ) v
S5 -
2.25—-
EITHER END MAY BE USED FOR THE RF INPUT AND
EITHER FITTING MAY BE USED FOR THE COOLANT INPUT p—

DIMENSIONS ARE IN INCHES



F187CA1

HIGH POWER
MICROWAVE FILTER

4.4-5.0 GHz
1.5 kW

DESCRIPTION

The F187CA1 is a single-section reflective har-
monic filter, referred to as a waffle-iron filter
because of the filter-element appearance. It
produces alarge reactive impedance to harmonic
signals above the passhandof 4,4 to 5.0 gigahertz,
regardless of mode, with very low passband

attenuation, This small, 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 **°
ELECTRICAL
Passband Frequency Range ...... 4.4-5.0 GHz Stopband Attenuation, minimum 4
Power Handling, CW 2, . ..oieeunrnnnes 1.5 kW 2nd Harmonic ........ sessasenwie 30 dB
Insertion Loss, maximum ...e.eeess 0.3 dB 3rd. Harmopic saswseosisns o enie 30 dB
Passband VSWR, maximum ........ 1,2:1
PHYSICAL ENVIRONMENTAL ~
Dimensions .....ueess00.. See Outline Drawing Temperature Range
Weight, approximate .....cceesesoceecs 2.5 1b Operating ,....eeeeesseesenss =54 t0+71 °C
Operating and Mounting Position ........ . Any Non-operating and Storage..... -62 to +71 °C
Waveguide Size ....... sesscEwe e seas WRI18T Altitude, above sea level, maximum
RF FlangesS ........... Mate with UG-406A/U Operating ,..isscicsssensnsnmas 15,000 1
Standard Finishes® Non-operating and Storage ...... 50,000 ft
Waveguide Interior and Shock ,........... Drop test per par., 4.12.6,
Flange Surfaces ....... Iridited Aluminum MIL-E-4970A
Exterior Paint .......... Red Copon Epoxy Vibration ...... Per par, 4.6.8, MIL-E-4970A
Pressurization, maximum® ....... 30 Ibf/in'g Humidity ...... Per Method 103A, Condition B,
Cooling ............ Convection and Radiation MIL-STD-202B
Salt Atmosphere .......... Per Method 101A,
Condition B, MIL-STD-202B
Fungus Resistance ........... Fabricated from
A non-nutrient materials

2827 17/72

Printed in U.S.A.
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F187CA1

CHARACTERISTIC CURVE

Typical Performance Values

ATTENUATION CHARACTERISTICS

60 ’
MEASUREMENT LIMITATION, 50 dB
)
2 40
z
=)
S
2
z
=
}; 20
0
8 10 12 14 16
FREQUENCY (GHz)
NOTES:
1. Characteristic values are based on performance tests. filter. Consult the Varian Palo Alto Tube Division
These figures may change without notice as a result of for more information,
additional performance data or product refinement. The
Varian Palo Alto Tube Division should be consulted 4, Measured in the TE1y and TE(1 modes.

before using this information for equipment design. 5. Other finishes are available on special order.
2. This filter can be modified to meet other specifications. 6. The TF187CAl1 is pressure tested to 15 lbf/ineg
at the factory.
3. This power rating applies for the specified environ-
ment, Operation at higher altitudes or temperatures 7. Unless otherwise specified, environmental characteris-
than those specified may require pressurization of the tics are for non-operating and storage conditions.

OUTLINE DRAWING
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DESCRIPTION

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 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. This
filter is rugged, compact, and easily fabricated.

RATINGS

HIGH POWER
MICROWAVE FILTER .

F187CA2

Attenuation Cw
Frequency (dB) Max Power
i (GHz) VSWR (kW)
Note 1
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 min

FEATURES

¢ Reactive filtering of harmonic signals

e Waffle-iron principle
e High power
e Low passbhand loss

e High stopband loss

e Rugged dip brazed aluminum construction

e Lightweight and small size

MECHANICAL

Mounting position
Waveguide size
RF connectors
Length, in., approx
Weight, 1b., approx

Pressure capacity, psig, max

...........................

WR-187

See outline

12.25

30

Convection
and radiation

Silver gray
hammertone

T e R T . T R R e e A A e T T R S R S A e R A

california avenue operation / 601 california ave/palo alto/ california




F187CA2

TYPICAL CHARACTERISTICS

ATTENUATION (DB)

10

h
i

|

6 8 10 12 14 16 18
FREQUENCY (GHZ)

OUTLINE DRAWING

20

2.12 —

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 TEq
mode in the passband and the TE{; and TE(;
modes in the stopband.

2. The specified power rating is for pressurization

with dry air at 14.7 psia.

(—LA,

;

FLANGES TO MATE WITH

12.25 £ 0.030

1L.12—

_!L[

UG-406A/U TYPICAL BOTH END

DIMENSIONS ARE IN INCHES; THOSE WITHOUT
TOLERANCES ARE APPROXIMATE.

Printed in U.S.A.
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F284AA1

HIGH POWER
MICROWAVE FILTER

2.6-3.1 GHz
10 kW

DESCRIPTION

The F284AAlis 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

element; the secondary waveguide terminations
absorb the harmonic signals. Sturdy construc-
tion assures reliable, long-life performance.

the primary waveguide walls. The primary
waveguide serves as the high-power bandpass

Modified versions can he supplied to meet
special requirements.

GENERAL CHARACTERISTICS *

ELECTRICAL PHYSICAL
Passband Frequency Range ... 2.6 to 3.1 GHz Dimensions ............. See Outline Drawing
Power Handling, peak® ............... 3 MW Weight, approximate ..........ceeen.. 40 1b
Power Handling; CW ...ssonsuwasssnss 10 kW Mounting Position ..isssicsweesssnnsis Any
Insertion Loss, maximum 2 ,,...... 0.15 dB Cooling ....ovvuunnn Convection and Radiation
Passbhand VSWR, maximum ....... 11631 RF Flanges
Stopband Attenuation, minimum % TnpUt; . o5 e i ws s Mates with UG-584/U
2nd Harmonic .........ccoueeenn.. 50 dB OUtPUL: : ssmssewwssians Mates with UG-585/U
3rd Harmonic .................... 35 dB Standard Finish®............ Red Copon Epoxy
Stopband Average Power Absorption Waveguide Pressurization®........ 35 Ibf/in®g
2nd Harmonie : suw v somseseiionsses 60 W
3rd Harmonic ..........cccvvuu... 50 W
ENVIRONMENTAL
Altitude, maximum
OPETAEINERI? | . csssummessnsssssnsesssssssssssidn 15,000 ft
NODOPEEALIINE . . 101 015 15 1510005 70 1608 i 51 16 1 o 618 10 00 8 5 06 1o o B 0638 50,000 ft
ShoCK .. enennnn Drop Test, Para. 4.12.6, MIL-E-4970A
Vibration ........coiiiiiiiiii it i MIL-STD-167
FLUTATET & s s o150 s o5 s 0ot st oot %6 Method 103A, Condition B,
MIL-STD-202B
Salt Atmosphere . .....covvevinnnn.. Method 101A, Condition B,

MIL-STD-202B

Temperature Range
£ Operating . ......oiiiiinii ittt -54 to +71 °C
NOTOPEEAVINGT 14155 i isievs e 0 0 09510 50 0 5 1608001 S 9051880, 6 80 058 -62 to +71 °C

2471 10/70 Printed in U.S.A.
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F284AA1

NOTES:

L%

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.

The specified peak power rating is for waveguide
pressurization of 45 1bf/in®a. Peak power ratings for
other conditions may be determined from the following
"'standard'' ratings and conditions: (1) passband power

D U W

-1

0.5 MW peak, maximum, (2) pressurization 14.7 1bf/in®a,
(3) ambient temperature 20 °C, and (4) dry air dielectric.

Measured in TE,, mode.

Measured in TE,, and TE,, modes.

Other finishes are available on special order.

This unit is pressure tested to 45 1bf/in®g at the factory.

For high altitude operation, this filter must be pressurized.

OUTLINE DRAWING
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F284AA11
F284AA12

HIGH POWER
MICROWAVE FILTERS
2.85-3.15 GHz
10 MW, peak

DESCRIPTION

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 average power. 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.

which absorb the harmonic signals. Sturdy

Each filter consists of a primary waveguide construction assures reliable long-life perfor-
and arrays of terminated secondary waveguides mance. Modified versions can be supplied to
mounted along the primary waveguide walls meet special requirements,
A
GENERAL CHARACTERISTICS
ELECTRICAL PHYSICAL
Passband Frequency Range .. 2.85 to 3.15 GHz Dimensions seeeeesessses See Outline Drawings
Passhand Power Weight; approx seessssscsssssss 21 1b/95 kg
Peak® teeeeecesccccsssccssnne 10 MwW Co0ling eseseeessees Convection and Radiation
AVErage ceccevecsescccsccscsces 8 kW RF Connectors seseeseess See Outline Drawings
Passband Insertion LLoss, amX .. 0,15 dB Pressurization seeeseseeeesse Factory tested to
Passband VSWR, MaX eeeeesseses 1lol5:l 35 1bf/in2g(2.45 kgf/cm?3g)
Stopband Attenuation, min Material ecececccsccssssscsssssses Aluminum
5.8 to 6.2 GHz
TElO Mode eeeveeccseccsoececoc e 50 dB NOTES:
TEOlMOde S0 00 "B SOOI OSIESEPOEOOS 40 dB
6.2 to 8., 7 GHz 1. Characteristic values are hased on performance tests.
These figures may change without notice as the result
TE ), Mode seceecscscsscncns 20 dB of additional data or product refinement. Consult the
TE o1 Mode ceeeeoceccccennns 20 dB Varian Palo Alto Microwave Tube Division, Microwave
8.7 to 9.3 GHz Components Operation before using this information for
TE]D Mode e e 00 B 00O OSERNOREPROS 20 dB final equipment design'
TEOlMode 20 0000 00O RRRLRONRS 15 dB

2. These filters can be modified to meet other specifica-

Stopband VSWR, max seeeeeessess 1la5:l tions and mate with standard flange configurations.

3. Peak power value applies with waveguide pressurization
of 45 1bf/in®a(3.15 kgf/cm2a), 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

A7 20°C, and (3) dry air dielectric. See "Relative Power"

characteristic curves.,

3571 9/76 Printed in U.S.A.
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F284AA11, F284AA12

CHARACTERISTIC CURVES

Typical performance values

ATTENUATION CHARACTERISTICS

RELATIVE POWER CHARACTERISTICS
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F284AA15

HIGH POWER
S-BAND MICROWAVE FILTER
2.85-3.15 GHz
5 MW, peak
7 kW, average

DESCRIPTION

The F284AAl5 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, Insertion 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

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

Peak2 s aiames waorens saretaios siaers s 5 MW

AVErage ceoesososesecscssssens 7 kW
Passhand Insertion LLoSS, MaX sees 0.2 dB
Passhand VSWR, MaX ecessecessee 1lelb:l
Stopband Attenuation, min

5.8t06.2 GHZ...'I....'..‘... 40 dB
8.7to 9.3 GHZ ® 0 00 P00 RRNOSILIOSEPRONDS 20 dB
11,6 t0 1264 GHZ soececocecccee 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.

3604 9/76

PHYSICAL

Dimensions e¢eceseesesesees See Outline Drawing
Weight, approx eecessssessses 25 1b/11.3 kg
Cooling ssessssessss Convection and Radiation
RF Connectors ceeeesssesss See Outline Drawing
Pressurization eseeceeeeeeees Factory tested to

35 1bf/in®g(2.45 kgf/cm%)
Materialeccosessssesscsssassssseees Aluminum

3. Peak power value applies with waveguide pressurization
of 45 1bf/in2a(3.15 kgf/cm2a), 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.
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F284AA15

HARMONIC ATTENUATION (dB)

60
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20

CHARACTERISTIC CURVES

Typical performance values

ATTENUATION CHARACTERISTICS 00 RELATIVE POWER CHARACTERISTICS
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DESCRIPTION

The F284AB15 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, Insertion 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

F284AB15

HIGH POWER

2.7-3.1 GHz
9 MW, peak
T 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 ™*

ELECTRICAL

Passband Frequency Range «eee 2.7 to 3.1 GHz
Passhand Power

PEAK® s umins s somevnsoivn sassuns 5 MW

AVErage iiss s ssasssisesessenese 7 kW
Passband Insertion LoSS, MaxX ¢ 0.2 dB
Passband VSWR, mMaxX sececeeessee 1lel5:l
Stopband Attenuation, min

5'8 to 6.2 GHZ 000000000 RSO ORISDS 40 dB
8.1 to 9.3 GHZ...coo-ooo'oo-oo 25 dB
10.8to 12.4 GHZ LB LR B LB B B N N ) 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 9/176

PHYSICAL

Dimensions eeeeeceessesss See Outline Drawing
Weight, approx eeeeeeseeeceees 25 1b/11.3 kg
Coolingeeesessssesss Convection and Radiation
RF Connectors seeeseesses See Outline Drawing
Pressurization esesesseesess Factory tested to

35 1bf/in®g(2.45 kgf/cm?3g)
Material eceeesesscsssscssccsscssss Aluminum

3. Peak power value applies with waveguide pressurization
of 45 1bf/in2a(3.15 kgf/cm?3a), 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.

varian/palo alto microwave tube division/611 hansen way/palo alto/california 94303

S-BAND MICROWAVE FILTER



F284AB15

CHARACTERISTIC CURVES

Typical performance values
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F284BA1

HIGH POWER
MICROWAVE FILTER
3.18-3.22 GHz

3 MW, peak
5 kW, average

DESCRIPTION

The F284BA1 is a harmonic filter of the spiral
leaky-wall type. It absorbs undesirable (higher
than second) harmonics 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 RT interference and increases the
power-handling capability of the waveguide
transmission line,

The primary feature and advantage of the
F284BA1 filter is that it provides increasing
attenuation for all higher harmonics, Its pri-
mary application is to supplement existing
second harmonic filters by providing attenuation
for all higher harmonics, This allows micro-
wave transmitters to operate with a minimum
of interference to neighboring systems.

AN
GENERAL CHARACTERISTICS *~
ELECTRICAL PHYSICAL
Passhand Frequency Range .. 3.18 to 3.22 GHz Dimensions, approx ...... See Outline Drawing
Power Handling, peak®....cc0eeeeeee. 3 MW Weight, approx
Power Handling, average .veeeeeeeeess 9 KW NEE osnomososnnsusensssisiosssmuams 60 1P
Insertion Loss, max“....vc0ueeeee.. 0.4 dB Shipping, domestic commercial ...... 100 1b
Passhand VSWR, max .....e000...1,15:1 Operating and Mounting Position ,........ Any
Stophand Attenuation, min 5 Waveguide SiZ€ cvveeeeecessssesssnsess WR284
3rd HAarmonic v.e.veeeeeeeeseeeeees 00 dB RT Connectors
4th Harmonie ;exsvisessnsssassssss 00 dB Input and Output ....UG-585/U Choke Flanges
Sth HaYimoni€ ,mewasessssanssssess 00 dB Standard Finishes®
6th Harmoni€ :sessssssossesasmaas 00 dB Waveguide Interior and
7th Harmoni€ ....ssisesseswsssnas 00 @B Flange Surfaces ....... Iridited Aluminum
Stopband VSWR, MmaxX ..eeeesnseess 2,0:1 Exterior Paint ........... TO be specified
Pressurization, max .....eeeee... 30 1bf/in°g
Cooling ............ Convection and Radiation
ENVIRONMENTAL™
Temperature Range Vibration ,..cecess0 Par, 4.6.8, MIL-E-4970A
Operating ....eeeeeeeesseeess =54 t0 +71 °C Humidity ......... Method 103A, Condition B,
Non-operating and Storage ..... -62 to +71 °C MIL-STD-202B
Altitude, above sea level, max Salt Atmosphere .... Method 101A, Condition B,
Operating” ...veeeseesnennesnsnss 15,000 ft MIL-STD-202B
™ Non-operating and Storage ........ 50,000 ft Fungus Resistance........... Fabricated from
- Shock ... Drop test par. 4.12.6, MIL-E-4970A non-nutrient materials
2828 10/72 Printed in U.S.A,
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F284BA1
CHARACTERISTIC CURVE NOTES:

Typical Performance Values

1. Characteristic values are based on performance tests.
These figures may change without notice as a result of V
additional data or product refinement. Varian Associates
ATTENUATION CHARACTERISTICS should be consulted before using this information for
60 equipment design,

This filter can be modified to meet other specifications.

(o))
o
[\

Value applies with waveguide pressurization of 45 Ibf/ina.
Other permissible peak power values can be determined
using the following standard conditions: (1) maximum
l peak power of 430 kW, an average power of 5 kW,

IS
(o]
[

(2) atmospheric pressure at an ambient temperature of
20°C, and (3) dry air dielectric.

INSERTION LOSS (dB)
o
o

20
0 / | 4, Measured in the TEjp mode.
] |
‘ I 5. Measured in the TEj0 and TEp] modes.
0 | I
0 3 6 9 12 IS 18 21

FREQUENCY (GHz) 6. Other finishes are available on special order,
7. The F284BA1 has been pressure tested at 30 1bf/in%g.

8. Unless otherwise specified, environmental characteris-
tics are for non-operating and storage conditions.

9. Forhigh-altitude operation, the filter mustbe pressurized.

OUTLINE DRAWING
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HIGH POWER F284FA2

MICROWAVE FILTER 6-66

DESCRIPTION

The F284FA2 is a single-section low-pass filter of
the reactive 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

Attenuation Power - Note 2
Frequency (dB) Max
GH VsSw
M (G2 Note 1 R 1 peak (uw) Duty 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 MECHANICAL

e Reactive filtering of spurious signals between Mounting position ...... Any
fundamental and second harmonic : :
Waveguide size......... WR-284
e Multiple shorted stubs principle RF connectors See outline
* High power Length, in., approx .... 24
* Low passbhand loss Weight, b, approx 4.9

High
* High stopband loss Pressure, capability,

e Rugged brazed aluminum construction psig, max (Note 3) ... 30
A e Lightweight COOLINE i e s e S s s Convection and radiation
FItish o weswonmomns ... Silver gray hammertone

R T e R T e T T ) (S e R L R S T S i e L e s S e o i e e
california avenue operation / 601 california ave/ palo alto/ california



F284FA2

TYPICAL CHARACTERISTICS ENVIRONMENTAL

mode in the passband and the TE;, and TE(;
modes in the stopband.

I I ] ] This rugged brazed aluminum filter is suitable for
I ‘ ‘ ‘ use in severe environments. Filters to meet specific
100 o L | environmental requirements are available on request.
‘ MEASUREMENT
| SENSITIVITY
LIMIT
@
e
5
= -
<
=
=z
E
<

} \
| | |
8 g T 1 f
ATTENUATION-TEIO\v/ ' NOTES
60 I‘ : = = 1. Attenuation ratings are measured for the TEq
2. The specified power ratings are for waveguide

\
|
|
1
\
o1
20 i

i pressurization of 45 pounds per square inch
TYPICAL CHARACTERISTICS absolute. Power ratings for other conditions
| J ’ I J 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.

2.8 3.0 3.2 3.4 3.6 3.8 4.0
FREQUENCY (GHZ)

3. This filter is factory tested to 45 pounds per
square inch gauge.

4, The VSWR measured in the stopband of a reactive

filter corresponds to almost complete reflection
of incident power.

OUTLINE DRAWING
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F284GA2

HIGH POWER
MICROWAVE FILTER

2.9-4.0 GHz
20 kW

DESCRIPTION

The TF284GA2 is a single-section,
reactive filter,

high-pass,
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 attenuation 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

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 WR284 waveguide, Sturdy
welded aluminum-alloy construction is light-
weight and assures long trouble-free life,
Modified versions can be supplied to meet
special requirements,

GENERAL CHARACTERISTICS

ELECTRICAL
PASSBAND CHARACTERISTICS STOPBAND CHARACTERISTICS
Maximum Peak
Frequency Power Insertion | Maximum | Frequency | Minimum Maximum Power
Range Peak® | Average Loss” VSWR Range Attenuation VSWR Capacity
(GHz) (MW) (kW) (dB) (GHz) (dB) (MW)
2.900-2,925 3 20 0.3 1,2:1 0-2,82 60 -—
2,925-3,100 3 20 0.2 T:2:1 2.82-2.84 40 note® g
3.100-4.000 3 20 0.15 1,2:1 2.84-2.85 25 3*
PHYSICAL
Dimensions +..eeesee.q... See Outline Drawing Standard Finishes®
Weight, approx .....ccceeeeevvescssess 2510 Waveguide and
Operating and Mounting Position ........ Any Flange Surfaces ....... Iridited Aluminum
Waveguide SiZe .evesossscscssescsses WR284 Exterior . Federal Standard 595

RF Flanges

Mate with CPR284F

Pressurization, max® ....eeeeeees
Convection and Radiation

Cooling ...

Black Epoxy No., 17038
45 1bf/in’g

Printed in U.S.A,
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F284GA2

GENERAL CHARACTERISTICS
ENVIRONMENTAL”

Temperature Range ....... Per MIL-E-4970A,
par. 4.1 and 4.2
Operating ....eeeeeeeseeesess =54 t0+71 °C
Non-operating and Storage ..... -52 to +71 “°C
Altitude,
above sea level, max .... Per MIL-E-4970A,
par. 4.4 Procedure II
Operating®. .scsvaswvossonswnnnns 10,000 1t
Non-operating and Storage ........ 50,000 ft
ShOCK ,.4veveeees0.. Drop test per par, 4.12.6,
MIL-E-4970A

CHARACTERISTIC CURVE

Typical performance values
ATTENUATION CHARACTERISTICS

120
:MEASURE MENT SENSITIVITY LIMIT

100 franansninananan ..-\

)

E 80

2 ATTENUATION
o TE|o MODE
':( 60

=

z

= 40 \

g

: \
o \

2.4 26 2.8 3.0 3.2
FREQUENCY (GHz)

Vibration .,...e0000000000.. Per MIL-STD-167
Amplitude

9/10:15 HZ ssuniisnwsniissnsesvns 0508 In

1610 26 HZ 0 vosnnnssmnsnssnnnss Ua04 1M

26 10 38 HZ seseinsvsmssneniwssve 002 in

HUMAAIEY: s o001 01010 8 01 51010 0 0 0000« PELT Method :103A,

Condition B, MIL-STD-202B

Salt Atmosphere ........... Per Method 101A,

Condition B, MIL-STD-202B

Fungus Resistance ........... Fabricated from

non-nutrient materials

NOTES:

1. Value applies with waveguide pressurization at
45 1bf/in"a. Other permissible peak power values can
be determined using the following ''standard'' conditions:
(1) maximum passband peak power of 0.33 MW maximum
duty of 0.01, (2) pressurization of 14.7 lbf/inga, (3) am-
bient temperature of 20°C, and (4) dry air dielectric.

2. Measured in the TE1y 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 are available on special order,

6. The TF284GA2 is pressure tested to 45 Ibf/ing
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 45 1bf/in°a.

OUTLINE DRAWING
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DESCRIPTION

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 passbhand spurious emissions
is required.

This reactive-type filter consists of a cutoff
section of waveguide with tapered sections at

F284GA3

HIGH POWER
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 near the trans-
mitting tube in the line between the tube and
the antenna.

GENERAL CHARACTERISTICS *°
ELECTRICAL
Circuit Frequency Attenuation 3 VSWR Power”
(GHz) (dB) Max
Passhand 2.7-2,9 0.15 max 1.20:1 6 MW peak
0.001 Duty
6 kW average
Stopbands dec-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 MW peak
PHYSICAL ENVIRONMENTAL
Dimensions, approx. ..... See Outline Drawing Temperature
Weight, approX. ....eeeeeseenncacens eer 810 Operating ..oveuessn. vesesenss =B to +71 °C

Operating and Mounting Position ......... Any

Non-operating and storage ..... -62 to +71 °C

Waveguide Size ....evvevenn. ST WR284 Altitude 2 maximum

RF Connectors ,......... Mates with flat flange Operating ...eeeeeee seoeswwssese 103000 ft
UG-584/U Non-operating and storage ...... 50,000 ft

Standard Finishes °© Shock &:aesass .... Drop test, per par. 4.12.6

Waveguide Interior ....... Iridited aluminum
Flange Surfaces .......... Iridited aluminum

Exterior........Fed, Std, 595-Black Enamel

MIL-E-4970A
VIbTation o e eesesensensosessnse MIL=STD-16%7
Non-operating and storage

No. 17038; MIL-STD-171 Class B 510 19 HZ covsvonsssssses 0.06 inch D, A,
Pressurization’, min, ............ 30 Ibf/in%g 16 £0 BE Mz cuesisviinass 0:04 inch D A,
Cooling ............. Convection and radiation 26 10 33 HZ (ooenwnocscnas 0,02 inch D, A,

HURAAIEY «swesnsns s Method 103A, Condition B
MIL-STD-202B
Salt Atmosphere..... Method 101A, Condition B
MIL-STD-202B
Fungus Resistance ...... ..., Fabricated from

varian/palo alto tube division/611

non-nutrient materials

Printed in U,S,A.
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F284GA3

CHARACTERISTIC CURVE

Typical performance values

ATTENUATION CHARACTERISTICS

120 T T T T
MEASUREMENT SENSITIVITY
JLmiT
g 80 —
= |
<} ‘ |
= =
=) | |
=z |
B 4o |
b=
o)
20 2.2

2.6 28

FREQUENCY (GHz)

NOTES:

V)

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.

F284GA3 can be modified to meet other specifications.,

Attenuation ratings are measured for the TEj; mode
in the passhand and the TEjg and TEpi modes in
the stopband.

The specified power ratings are for waveguide pres-
surization of 45 1bf/ina. Power ratings for other
conditions may be determined from the following stan-
dard ratings and conditions: (1) passhand power 0,34 MW

ol

6.

peak, maximum; duty 0,01 maximum, (2) pressurization
14,7 1bf/in®a, (3) TA 20°C, and (4) dry air dielectric.

In a reactive filter, the VSWR corresponds to almost
complete reflection of incident power. Stopband power
ratings are based on theoretical values for WR284 wave-
guide terminated in a short circuit. Below 2.7 GHz
power handling rapidly decreases as the cutoff value for
this waveguide is approached.

Standard finishes are supplied unless otherwise specified,

. This filter is factory tested to 40 Ibf/in%g,

For the altitude-operating rating, the filter must be

pressurized as specified in Note 4.

OUTLINE DRAWING
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f PROJECTION
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HIGH POWER
MICROWAVE FILTER

F284HAT

DESCRIPTION

The F284HAL1 is a filter kit which is composed of both
absorptive and reactive filters. It is made up of five
separate filters with mounting hardware and connecting
waveguides. This filter kit reduces RF interference
by suppressing both harmonic energy and spurious
outputs which are near the fundamental operating band.

The harmonic outputs are attenuated mainly by absorp-
tive filters, which are of the leaky-wall type. These
absorptive 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 outputs, near the passband, are rejected
by a high pass filter and a low pass filter, both of the
reactive type.

Normal location of the filter kit is near the transmitting

tube of a pulsed radar, in the line between the tube and
the antenna.

CHARACTERISTICS®

ELECTRICAL

PASSBAND CHARACTERISTICS STOPBAND CHARACTERISTICS

Maximum Minimum Attenuation?

Frequency Power Insertion |Maximum for Frequency Ranges in GHz
Range |Peak!| Average| Loss VSWR DC-2.56 | DC-2.55 | DC-2, 54 |DC-2, 52

3.15-14.0(3,20-12, 0{3.20-11,0|3.3-9.0

(GHz) |(MW)| (kW) | (dB) (dB) (dB) (dB) (dB)
2.70-2.90 [ 5 5 0.7 1.30:1 30 40 50 60
PHYSICAL ENVIRONMENTAL®

Dimensions, approximate .... See Outline Drawing Temperature Range

Weight, approximate Operating o wswewwssmewsnswawoins =bdit0+71 °C
Net ivisenaiss @ W6 W6 6 0 e e e a0 oe %56 e 55 300 1b Non-operating and Storage ....... -62 to +71 °C
Shipping, domestic commerical, approx.. 450 1b Altitude, above sea level, maximum

Waveguide S1Ze . s o ¢:s v o 66 w0 o 516 676 6 5 6 616 018 WR-284 Operatingl ccoceescoscsoccccsscnoss 50,000 ft

RF Connectors Non-operating and Storage .......... 50,000 ft
Input and Output ............ Mate with UG-53/U Shock. ... Drop test per par. 4.12,.6, MIL-E-4970A

or UG-584/U Cover Flanges Vibration:.: .« seeaes Per par. 4.6.8, MIL-E-4970A

Standard Finishes® Humidity iseicivas Per Method 103A, Condition B,
Waveguide Interior and MIL-STD-202B
Flange Surfaces ........... .. Iridited Aluminum Salt Atmosphere ... Per Method 101A, Condition B,
Exterior Paint cu.secimsines us Blue hammertone MIL-STD-202B

Pressurization, maximum® ........... 35 lbf/ i.n2g Fungus Resistance ... Fabricated from non-nutrient

Cooling' « s o o vve..... Convection and Radiation materials

Pub. 1717 4/67

Printed in U.S. A.
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F284HA1

NOTES:

1. Value applies with waveguide pressurization of 45 1bf/ 1'.n2a.
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

20°C, and (3) dry air dielectric.

2. Measured in the TE

1

0 and TEOl modes above 4.0 GHz.

CHARACTERISTIC CURVES

3. Other finishes are available on special order.

4. The F284HA1 is pressure tested to 35 lbf/inzg at the
factory.

5. Unless otherwise specified, environmental characteristics
are for non-operating and storage conditions.

6. This filter can be modified to meet other specifications.

TYPICAL STOP-BAND ATTENUATION
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NOTE:

Refer to the following filters for outline drawings:

F284AA1
F284AA5
F284AA6
F284FA1l
F284GA3

L



HIGH POWER F430CA7

MICROWAVE FILTER 6-66

DESCRIPTION

The F430CAT7 is a single-section harmonic filter of
the reactive 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 stopband and is rugged, compact, and easily
fabricated.

RATINGS

ﬁ W
Attenuation &
Frequency (dB) Max Power
(GHz) Note 1 VSWR (kW)
Note 2
Passband 1.75 - 2.40 0.2 max 1.35 12
Stopbands 3.5 -4.8 60 min
4.8 -17.2 50 min
7.2 - 8.8 40 min
8.8 -9.6 30 min

FEATURES MECHANICAL

e Reactive filtering of harmonics and spurious Mounting: position . s e s o s s sw se@e Any
signals Waveguide 8iZe: s s s s sos o v a0 0 690 WR-430

* Walfle-izon prineiple RF conneetors s uiwwis wasniswsssenn See outline

B g e Length, in., approx ............... 38

¢ Low passband loss Welght, T, , sppros 23

¢ High stopband loss

Pressure capability, psig, max.... 30
A | S i sl Ay e e [©76707 5 § s V= Convection
* Lightweight and small size and radiation
Finish .....cciiiiiiiiiiinineeenns Silver gray
hammertone

california avenue operation / 601 california ave/ palo alto/ california



F430CA7

TYPICAL CHARACTERISTICS ENVIRONMENTAL
0 J 1 T This rugged dip brazed aluminum filter is suitable for
1 ‘ use in severe environments. Filters to meet specific
60 ‘ environmental requirements are available on request.
[ [
50
= 1
S w
8
z NOTES
E » w 7
< 1 W| | I I T O A I . e 1. Attenuation ratings are measured for the TE
| . Pty || mode in the passband and the TE{, and TE(;
=TT 7‘L i T i modes in the stopband.
T 1 4 | i
10 ——+ 1 + N O Y A +—— 2. The specified power rating is for pressurization
A O A O # | 11 with dry air at 14.7 psia.
0 l l J l } - |
34 42 50 58 66 14 82 90 98 106

FREQUENCY (GHZ)

OUTLINE DRAWING

=3
W
w

T
&
8

UG-435A/U (BRASS)

DIMENSIONS ARE IN INCHES AND BOTH ENDS
ARE APPROXIMATE.

Printed in U.S.A.



F630AAT

HIGH POWER
MICROWAVE FILTER

1.25-1.35 GHz
16.5 MW, peak
15 kW, average

DESCRIPTION

The F650AA1 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 attenuation
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 F650AA1
consists of a primary waveguide and arrays of
terminated secondary waveguides mounted along
the primary waveguide walls, The primary wave-
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 ™ *

ELECTRICAL

Passband Frequency Range .. 1.25 to 1.35 GHz
Power Handling, peak®,,......... 16,5 MW
Power Handling, average ......... 75 kKW
Insertion Loss, maximum® .,..... 0.15 dB
Passband VSWR, maximum,,,.... 1.15:1
Stopband Attenuation, minimum?®

2.5="2J9 GHZ ixsessnsueinsvonies 40 dB

269 = BT GHZ ;pesevessisisnnasns 2 dB

3T = 4,6 GHZ ,0ueeonnsnssnnssees 280 dB

456 = Bd GHZ icunsssnnnninnanosns 20 0B

504i= 642 GHZ ,40essevonenessnasan 1o dB
Stopband VSWR, maximum ........ 1.5:1
Stopband Average Power Absorption

2:5=8.7 GHE ,.sssansusnnsnvanan 120 W

851 = 4.8 CHE sessmunarsunsnnsns W00 W
4,6 6.2 GHZ ...0sssvesnnanseses 80 W

2831 9/72

PHYSICAL

Dimensions, approximate ,, See Outline Drawing
Weight, approximate
NEE yisusamnonninssvnisesisssnrene 260 1B
Shipping, domestic commercial ...... 325 Ib
Operating and Mounting Position ......... Any
Waveguide Siz€ ..vvvveeneereneeenssess WRB50
RF Connectors
Input and Output .......Mate with UG-418A/U
Flat Flanges
RF Seals Required
Input and Output ...... Parker Type 5600-60,
or equivalent
Standard Finishes®
Waveguide Interior &
Flange Surfaces ....... Iridited Aluminum
Exterior........ Fed. Std. 595-Grey Enamel
No. 26132 MIL-STD-171 Class B
Pressurization, maximum’ ........ 20 lbf/in’g
Cooling ............ Convection and Radiation

Printed in U.S.A.

varian/palo alto tube division/611 hansen way/palo alto/california 94303




F630AAT
GENERAL CHARACTERISTICS ~*

ENVIRONMENTAL®

Temperature Range

Operating .....oeeeeessncsss =54 to+71 °C
Non-operating and Storage ... -62to+71 °C

Altitude, above sea level, maximum

Operating” vvueeeeesseesesnseness 15,000 ft

Non-operating and Storage ....... 50,000 ft

Shock .....ess040.. Drop test per par, 4.12.6,

MIL-E-4970A

Vibration ...... Per par. 4,.6.8, MIL-E-4970A
Humidity ..... Per Method 103A, Condition B,

MIL-STD-202B

Salt Atmosphere .......... Per Method 101A,

Condition B, MIL-STD-202B

Fungus Resistance .......... Fabricated from

non-nutrient materials

NOTES:

13

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.

This filter can be modified to meet other specifications,

Value applies with waveguide pressurization of
30 1bf/in°a. 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 tem-
perature of 20°C, and (3) dry air dielectric.

CHARACTERISTIC CURVES

Typical Performance Values

ATTENUATION CHARACTERISTICS

60 I
50 MEASUREMENT SENSITIVITY LIMIT, 50 dB
/1 V
- I TEo
o 1 AN
=40 1 AR N
z | / \
= !,' \\ d. S
iz 30 L N
2 TEoi[\
] N
F 20 S
<< TEOI =y
10
0 .
(o] | 2 3 4 5 6

FREQUENCY (GHz)

4, Measured in the TE;; mode.
5. Measured in the TE;; and TE(; modes.
6, Other finishes are available on special order.

7. The TF650AA1 is pressure tested to 25 1bf/in’g
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

84.000 + .125
2133.6 + 3.18
8l 23.100
20574 586.74
1.500 6.800

38.1 r 17272
)

FLANGES MATE WITH UG-4I18A/U

TYPICAL BOTH ENDS
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F630AA15

HIGH POWER
MICROWAVE FILTER

1250-1350 MHz
6.5 MW, peak
6.0 kW, average

DESCRIPTION

The F650AA15is a straight leaky-wall absorptive
harmonic filter for use with high power L-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 trouhle-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 waveguide terminations absorbs the harmonic
walls. The primary waveguide serves as the signals. Sturdy, welded, and dip-brazed con-
high power bandpass element; the secondary struction assures long, trouble-free life.
GENERAL CHARACTERISTICS®
ELECTRICAL PHYSICAL
™ Passbhand Frequency Range .. 1250 to 1350 MHz Dimensions seeecesesesss. See Outline Drawing
Power Handling, peak «...eecveesees 6.5 MW Weight, approx ececeeceecceces 60 1b/27.2 kg
Power Handling, average..eeeeeeeess 6.0 kW Mounting PoSition cececcesccecscccsssses ANy
Insertion Li0SS, MAX sesesasscnnasses 02 dB Cooling +eeseeeesss.. Convection and Radiation
Passband VSWR, maX ..eeoeeeess. 1.15:1 RF Flanges ceceesscsoeans UG-418A/U Flanges
Stopband Attenuation, Standard Finish caiseseossssases o waie s v GLOY
2nd HarmobiC «eswessssssssssuasss 40 dB Waveguide Pressurization, dry air,
3rd Harmonic sesssssssvassicossios 30 dB operating® ....... 15 1bf/in° g(1. 05 kgf/cm?g)

4th HArmonic ccecececeeccccsssess 20 dB

OUTLINE DRAWING

INPUT OUTPUT
8.680 DIMENSIONS <=—1nch
22047
54
13716
1.690 ~ 40.130 N _6.500
42.92 “ 1019.3 ’l ¥ T Tes.
UG-418A/U FLANGE
2 PLACES
19.900 n . - . - - g 5440 |[f—°
— 505.46 13815 |- .
L o o o
i -aae pace
1651 X gans \NER=
DIMENSIONS
3501 1/76 Printed in U.S.A,
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F650AA15

STOPBAND ATTENUATION (dB)

(4
o

»
(=)

(7]
o

n
o

o

CHARACTERISTIC CURVE

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 1bf/in®g at the factory.

MINIMUM STOPBAND ATTENUATION CHARACTERISTICS

l ARC SENSOR BEND
210 AND ELECTRONICS
% 3/'°
7
7 41,
2 PA.TUBE
/ ABSORPTIVE
7 FILTER
) ] 2 3 4 5 6

FREQUENCY (GHz)

TYPICAL HIGH POWER COMPONENT APPLICATION

PORT 4
LOAD
PRESSURE
WINDOW
CIRCULATOR
PORT 3
LOAD



F650DA6

HIGH POWER
MICROWAVE FILTER

1250-1350 MHz

DESCRIPTION
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-
ting 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

provides the electrical and mechanical perfor-
mance required by FAA specificationss 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 CHARACTERISTICS STOPBAND ATTENUATION
Maximum
Frequency | Average | Peak | Insertion | Maximum Lower Sophand Upper Snphand
Range Power |Power Loss VSWR Frequency | Attenuation | Frequency | Attenuation

(MHz) kW) MwW) (dB) (MHz) (dB) (MHz) (dB)
DC-1180 70 1480-1500 100
1180-1200 60 1450-1800 60
lsan=leal ; Qe L.3:1 - 11200-1210 50 1430-1450 50
1210-1230 15 1380-1400 15

PHYSICAL

Dimensions sececsccsccsne See Outline DraW'ing
Weight, APPTrOX eeeesesssccsces 60 lb/27.2 kg
Operating and Mounting Position cesessses Any

Pressurization, dry air, min ceeeeese 5 lbf/infg
(0,35 kgf/cm”g)
RF Fla.nges [ EEENRENNN] Mate With UG“418 Flanges

CoOliNg eeesesesseess Convection and Radiation Material ececescscccccscosssssssss Aluminum
Waveguide 00000000000 00000000006000080¢0 WR650
OUTLINE DRAWING i

7.000

177.8

MAX

O ——=1

| % 96.000 % .250
T 2438.4 % 6.35 o

FLANGES MATE WITHUG—4I18A/U (2)

33

inch

DIMENSIONS: <——-got——»

NOTE:

Characteristic values are based on performance tests.
These figures may change without notice as the result of

3595 1/77

additional data 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






HIGH POWER

F630HA2

MICROWAVE FILTER

DESCRIPTION

The Varian F650HA2 is a combination filter
of the absorptive and reactive type. It limits
undesirable harmonic signals generated by a
microwave transmitter by a 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 II, III,
andIV are of the leaky-wall type and comprise
a primary waveguide with arrays of terminated
secondary waveguides mounted along the walls .
of the primary waveguide. The terminations el
located in the secondary waveguides absorb the

S .

harmonic signals.

Features are: effective removal of all out-of-
band energy, high power, rugged welded and
brazed construction, low passband VSWR, min-
imum insertion loss for maximum filtering,
and exceptional long life,

This filter was mechanically and electrically
designed for FPS-type radars. The filter can
be readily fitted on other radars within the
filter frequency range and power rating.

GENERAL CHARACTERISTICS vote 7)

ELECTRICAL
Attenuation VSWR Power
Circuit Frequency (Note 1) Max (Note 2)
(GHz) (dB)
Passband 1,25 —1.35 0.5 max 1.3 3 MW peak
fo=1.3 0. 0015 duty
4.5 kW average
Stopbands fo £ 100 MHz 10 min Note 6 50 kW average
fo £ 150 MHz 45 min Note 6 50 kW average
fo + 200 MHz 50 min Note 6 50 kW average
1.5 =2.8 40 min Note 6 50 kW average
2:56 = 2.7 80 min Note 6 50 kW average
2.7 =3.7 40 min Note 6 50 kW average
3.7 —5.0 70 min Note 6 50 kW average
5.0 —5.4 70 min Note 6 25 kW average
5.4 —6.3 60 min Note 6 25 kW average

o

Pub. 1670 2/67 Printed in U. S, A.
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F650HA2

PHYSICAL
Operating and Mounting Position ......c.c.iiieii ittt ittt e Any
Wavegluide SIiZe ...ttt innneeenereeeosssssensssoesassssanasasasassassconases WR-650
RF Connectors
2 o T T GIe o T O A D 10 O D0 Do S S o T UG-418A/U flange, mates with UG-418A/U
QUEPHME 5w mms s 688 600l 800 sens sinre e mimmanos s UG-418A/U flange, mates with UG-418A/U
RF Seals Required
IAPUE . ciemmamnnnts s s BaRaEEassiME @B G806 ¢ Wlamss Parker Type 2010-099, or equivalent
OULPUE seinnimmmussne soeoinooosssiinehsmunssssseass . Parker Type 2010-099, or equivalent
Dimensions, approximate
TU@NEEN < 666 w565 610 66 (s 56 500 81 w1 st's o 7n 1o (o o ie 18 ) 008 mm 8 %a 1010 i0im i @) w1 @i e ie o wLe B R 168 in
Height ...vveeeeeeneenncesncerocsvosssnsotssssssssonsosssassoossnsssssesense 21.9 in
WHARR: 5 ¢ 600 50000501 51 01 57 08 16 15,1610 107 01 1 5 91 8 <@ 50 0 10 (6t ol o0 o1 o1 @ & o um 16 6118 8191 @) 631§ (8.8 9 Doe @0 @50 41 11 4 66 W e 8 25.3 in
Weight, approximate
INEE 5155 5 5,578 %6 199 8 515 515 518 58, o100 41 0 oL 01 B o 185,08 {0 1 10 i 1 45 o 31 8 w6 v i 18 ot v i wi o o 16 s s o B e B 6 B MU D W @R 270 1b
Shipping, domestic, commercial .......cciiietieiuettriitetierteetiattaanaanns 475 1b
Standard Finishes (Note 3)
Waveguide INterior ....ccescosesscionsnnvssosssssaassssasssossossess Iridited aluminum
Flafige SUPLACES 4 usesemeomsonscocononansesssiassnassssssionsosesos Iridited aluminum
TEXECPLOT sin s iciommisissis aincss ainioeses s &b we Federal Std. 585-Black Enamel No. 17038; MIL-
STD-171 Class B
Pressurization, maximum (NOt€ 4) .....eeueeueeenseonsenaensaennssnnssnasnsns 20 1bf/in®g
COOUNE  L.vsennnmsoosooercain@@asstss iRRROHOTNE & sEEH BN aaas enm Convection and radiation
ENVIRONMENTAL
Temperature
Uperaiiicg Liddb disabdngs dabtnkiuid s d0dvs -54 to +71°C; MIL-E-4970A par. 4.1 and 4. 2
Non-operating and storage ............c0uue -62 to +71°C; MIL-E-4970A par. 4.1 and 4. 2
Altitude
OPETAEING s wmmos sie s s erisissioessis oo o oessis ainia 0 to 15, 000 ft above sea level (Note 5);
MIL-E-4970A par. 4.4 Proced. II
Non-operating and storage ..........ccc00.0 0 to 50, 000 ft above sea level; MIL-E-4970A
par. 4.4 Proced. II
Shock, non-operating and storage ..........co0vu... Drop test per MIL-E-4970A par. 4.12.6
Vibration, non-operating and storage ..........c.cieiiiiiiiiaien MIL-E-4970A par. 4.6.8
Humidity, non-operating and storage ........... 90 to 95 percent relative humidity and 40 +2°C
temperature for 96 hours; MIL-STD-202B,
Method 103A, Condition B
Salt Atmosphere, non-operating and storage ....... MIL-STD-202B, Method 101A, Condition B
Fungus Resistance coevcoerserononosontacnonssnnasss Fabricated from non-nutrient materials
NOTES:

1. Attenuation ratings are measured for the

TE, o mode in the passband and the TE; o
and TEy; modes in the stopband.

This filter is factory tested to 25 lbf/in®g.
For the altitude-operating rating, the filter

must be pressurized as specified in table 1.

The VSWR of reactive elements is high in

2. The specified power ratings appear in .
table 1. the stopbands but is partly padded out by
the absorptive elements.
3. Standard finishes are supplied unless This filter can be modified to meet other

otherwise specified.

specifications.



TABLE 1

Power Handling Capability — Peak Rated Values

F650HA2

Conditions Average Peak Power, MW
Load VSWR lbf/in®%a 4.5 6.0 10.0 25.0 50.0 100.0
kW kW kW kW kW kW
1. 01 14.7 2.05 1.95 1.85 1.54 1.19 0.72
T, 3:1 14.7 1. 60 1.52 1.45 1.20 0.93 0.56
1, 3:1 20 2.85 2.70 2.58 2.14 1.65 1.00
1.3:1 25 4.00 3.80 3. 63 3.00 2.33 1.40
1,88l 35 7.20 6.80 6.50 5.40 4.20 2.50
1.3:1 10.1 0. 80 0.76 0.72 0. 60 0.46 0.28
For absolute maximum values multiply the peak ratings by 1. 35.
ATTENUATION CHARACTERISTICS
70
\ MEASUREMENT SENSITIVITY LIMIT
_ 50
m N
°
4
o 40
<
= ,—ATTENUATION - TE |5 AND TE,
4
Moo30
-
<
20
10
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FREQUENCY (GHz)




F650HA2

OUTLINE
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HIGH POWER F2100AA1

MICROWAVE FILTER 6-66

DESCRIPTION

The F2100AA1 is a two-section harmonic filter of the
leaky-wall 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 and 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

Attenuation Power - Note 2
f.‘\ Frequency (dB) Max
VSWR
(k) Note 1 Peak (MW) | Duty | Avg (kW)

Passband .400 - .450 0.1 max 1.15 10 0.03 300

Stopbands .800 - .850 20 min %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 MECHANICAL

e Absorptive filtering of harmonics Mounting position .................. Any
e Leaky-wall principle Waveguide size .................... WR-2100
e High power RE COPRECLOTS .nwsnwmemsismnswsms oo See outline
e Low passband loss Length; in., GpproX «:sscssswsswe vs 166
e High stopband loss Weight, lb., approx ............... 1200
e Rugged welded aluminum construction Pressure capability, psig, max ..... 0
A e Increased power handling capability of trans- Cooling ............... Convection and radiation

mission line. i .
Finigh .coowevne o .... Silver gray hammertone

L D e T T B e e e e TR R R R T e e e T R S e e e S R e e
california avenue operation / 601 california ave/ palo alto/ california




F2100AA1

TYPICAL CHARACTERISTICS ENVIRONMENTAL

70 This rugged filter is suitable for use in severe
60 - environments. Filters to meet specific environ-
— ATTENUATION - TE mental requirements are available on request.
g T 10
Al N/ NN
_ 50 R X
HTENAYE
z® / ¥ 3 NOTES
— Y= ’
S » \ ATTENUATION TE - S Teaph 2.2
= Y R S ; R 1. Attenuation ratings are measured for the TEqpg
= \ TYPICAL CHARACTERISTICS }, P e . .
20 ™ [ 11 A 1.8 mode in the passband and the TE{, and TE;; modes
AN VSWR - TEg rd —1 =2 in the stopband.
L P P LS VsSWRTE, | M
N/ = RS P i =’ | 1.0 2 Th s ps :
0 . : e specified power ratings are for (1) unpres-
& 9 L0 L1 2 13 L4 L5 L6 17 18 surized waveguide, (2) ambient temperature 20°C,
FREQUENCY (GHZ) and (3) dry air dielectric.

OUTLINE DRAWING

165.75 + 0.25 — %33 —

o 350 —d k——7.00 3,50 — — ‘T 21.38 -T

Ll
l—

FLANGE TO MATCH CPR-2100 FLANGE
TYPICAL-BOTH ENDS DIMENSIONS ARE IN INCHES; THOSE WITHOUT
TOLERANCES ARE APPROXIMATE.

Printed in U.S.A.
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INTRODUCTION

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.

Varlan palo alto tube division

611 hansen way - palo alto, california 94303
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TYPES OF WATER LOADS

Varian manufactures four different types of water
loads. These loads have low VSWR and are con-

The basic designs of these standard water loads
produce a maximum VSWR of 1.15:1 over the

servatively rated. Most types are capable of main- following bandwidths:

taining gas pressure, many can be used in evacuated Teflon Wedge 30-40%
waveguides, and all are designed for convenient Ceramic Block 12-16%
installation and reliable operation. Glass Tube 50-75% (Full bandwidth

with appropriate wave-
guide transitions)
Lower values of VSWR can be provided for narrow-
band units.

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 trade-offs in features, so that most
applications can be accommodated by a standard
load. Of course, we always are glad to design special
loads to meet any of your unique requirements.

To assist in selecting the best load for your
applications, the features of each type are dis-
cussed below.

CERAMIC BLOCK LOADS

These loads utilize a ceramic block window as a dielectric step transformer to 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 Capability ®
o Extremely Rugged Construction

Very Small Size e Light Weight

These loads are miniature in size and they have very high power capability. However, the bandwidths are
limited by 12 to 16 percent and the inlet coolant temperature range is 10 to 60°C.

TEFLON WEDGE LOADS

These loads are similar in basic principle to the ceramic block type. The primary difference is a linear taper
of teflon employed as a broadband matching device which allows the use of ethylene/glycol and/or water.

Features

e High Power Capability o Extremely Rugged Construction ®
e Water or Glycol-Water Mixture Interchangeability

Broad Bandwidth

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.

COAXIAL LOADS

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
e High Average Power Capability e Broad Bandwidth @

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.

Calorimetric Operation

GLASS TUBE LOADS
Features

e High Average Power Capability &
@ Calorimetric Operation

Very Broadband Operation e Light Weight
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) limited in pressure and temperature capabilities. They are ideal
for laboratory applications.




high power miniature water loads

(ceramic block type)

PRESSURIZED

PEAK POWER — MW

COOLANT CHARACTERISTICS

i DRY AIR INPUT STATIC , MAX
MODEL FREQUENCY AVG. MAX TEMP PRESS. FLOW* PRESS.
NUMBER RANGE POWER 0 30 VACUUM VSWR TYPE RANGE TEST RATE DROP
(GHz) (kW)  (Ibf/in2g) (Ibf/in2g) °c) (Ibf/in%2g)  (gpm)  (Ibf/in2)
L975FA1 0.79 — 0.82 150 1.256 o2 252 ==k 1.07 Water 20 — 30 100 30 2
L770BA1 1.25 — 1.35 100 5.0 35.0 ---- 1.15 Water 20 — 40 100 19 5
L650BA 1 1.30 — 1.40 200 5.0 R sars 1.10 Water 10 — 40 200 40 2
L430BH4 2,10 — 2.13 550 1.10 Water 10 — 65 200 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 e -
L430BB1 2.35 — 2.70 60 5.0 - i 1.15 Water 65 — 80 100 11.4 5
L284BB8 2.65 — 3.00 20 2.0 10.0 e 1.20 Water 40 — 60 150 3.8 2
L284BB14 2.65—3.00 20 2.0 14.0 25.0 1.20 Water 40 — 60 150 3.8 2
L284BA1 2.70 — 3.00 200 2.0 14.0 ssie s 1.15 Water 20 — 60 150 38 2
L284BC6 2.80 — 2.90 15 = i 15.0 25.0 1.20 Water 20 — 60 150 3 2
L284BAS5 2.80 — 3.10 10 - —--- 30.0 1.15 Water 20 — 60 150 1.9 2
L284BB6 2.80 — 3.10 50 2.0 14.0 e 1.15 Water 20 — 60 150 9.5 2
L284BB7 2.80 — 3.10 30 e S —mia 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 =2 1.15 Water 20 — 60 150 9.5 2
L284BB12 2.80 — 3.10 50 2.0 1.15 Water 20 — 60 150 9.5 2
L294BB18  2.80 — 3.10 2 2.0 se-- =5 s 1.15 Water 20 — 60 150 0.5 2
L284BC3 2.80 — 3.10 100 6.0 1.15 Water 20 — 60 150 19 2 v
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
L284BB13  2.856 1 2.0 s ai=- sees 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
L284BB15 3.00 — 3.60 50 2.0 14.0 —_— 1.25 60% EG 80 150 9.5 2
40% Water
L284BA3 3.10 — 3.50 200 2.0 14.0 e e 1.15 Water 20 — 60 150 38 2
L284BC10 3.40 — 3.60 50 2.0 14.0 B 1.15 15% EG 35 —55 150 9.5 2
85% Water
L187BA2 4.40 — 5.00 100 1.15 Water 20 — 60 150 19 2
L187BB6 4.40 — 5.00 25 1.15 Water 20 — 50 150 4.8 2
L187BB8 5.20 — 5.90 20 0.9 6.0 T 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 e 1.15 Water 10 — 20 150 4.8 2
L187BB5 5.40 — 5.90 25 0.9 6.0 I 1.15 Water 25 — 50 150 4.8 2
L187BB7 5.40 — 5.90 11 0.9 6.0 e 1.15 Water 25 — 50 100 2.1 2
L137BB7 ,5.50 — 6.50 20 0.5 3.5 - 1.15 60% EG 25 — 70 150 3.8 2
40% Water
L159BA 1 5.90 — 6.50 20 1.15 Water 20 — 60 150 17 4
L137BB5S 5.90 — 6.50 12 0.5 1.10 15% EG 55 — 65 125 2.3 4
85% Water +5%
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
L137BB6  5.925 — 6.425 20 1.15 50% EG 60 100 3.8 4

50% Water

* Power sampling loop of 50 dB provided on this load.

Minimum full power.

WN~

First numbers of Model Number designate waveguide size (see page 14 for explanation).

Flanges are made to the latest revisions of EIA standard RS-271 and/or MIL-F-3922,



CONNECTORS APPROX. DIMENSIONS
WIDTH MAT'L
OR APPROX. (EXCLUSIVE
RF3 COOLANT LENGTH DIAM. DEPTH WEIGHT OF FLANGE)
(in.) (in.) (in.) (Ib)
[
CPR-975F 1%" NPT Male 72.00 12.00 —--- .- Aluminum %
CPR-770F 2%, 150 # 30.00 10.00 wosis & 30.00 Aluminum
CPR-650F 2"—11%" NPT Male  29.50 10.70 5.50 “ee- CU — SST
Special 2"—11%" NPT Male 19.75 8.50 3.00 ---- CU — SST
CPR-430F 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
CPR-430F 1" NPT Female 15.40 4.70 2.60 13.50 CU — SST
CPR-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
CPR-284F 1" NPT Female 10.75 3.30 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
CPR-284G 1" NPT Female 10.75 3.30 1.80 6.50 CU — SST
CPR-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 — SST
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
CPR-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
CPR-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
CPR-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 Alloy
SST
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 1.80 8.00 CU — SST
CPR-187F %' NPT Female 6.75 2.12 1.12 2.20 CU — SST
UG-149 %' NPT Female 6.75 212 1.12 2.20 CU — SST
CPR-187F %' NPT Female 6.75 212 1.12 2.20 CU — SST
CPR-187F %" NPT Female 6.75 212 1.12 2.20 CU —SST
CPR-187F %' NPT Female 6.75 2.12 1.12 2.20 CU — SST
UG-149 %' NPT Female 6.75 2.12 1.12 2.20 CU — SST
UG-149 Stainless %" NPT Female 6.75 2.12 112 2.20 CU — SST
CPR-137F %" NPT Female 6.00 2,12 112 2.30 CU —SST
CPR-159F %" NPT Female 5.75 1.90 1.00 2.00 CU — SST
CPR-137G %" Tube 37° Flare 4.19 2.72 2.75 2.10 CU Alloy
Male
UG-344 3/8" NPT Male 4.19 1.75 2.20 2.10 CU Alloy
CPR-137F %' NPT Female 7.75 212 <1.12 2.30 CU Alloy
CPR-137G 7/16—20 UNF-3A 4.19 1.75 2.20 2.10 CU Alloy

Male

(Cont.)



high power miniature water loads (ceramic block type) (cont.)

PRESSURIZED COOLANT CHARACTERISTICS N/
PEAK POWER — MW
i DRY AIR INPUT STATIC MAX
MODEL FREQUENCY  AVG. MAX TEMP PRESS. FLOW? PRESS.
NUMBER RANGE POWER 0 30 VACUUM VSWR TYPE RANGE TEST RATE DROP
(GHz) (kW)  (Ibf/in2g) (Ibf/inZg) (°c) (Ibf/in2g) (gpm)  (Ibf/in2)
L137BA7 7.10 - 7.20 150 1.10 Water 10 — 62 200 35 30
L112BA2 7.50 — 8.50 75 0.3 2.0 .- 1.15 Water 30 — 60 150 14.3 10
L112BC2 7.50 — 8.50 15 0.3 2.0 .- 1.15 Water 30 — 60 150 29 2
L137BAS 7.70 — 7.90 70 0.5 ---- .- 1.10 Water 38 170 13.3 10
L112BB7 7.80 — 8.50 15 0.3 2.0 ---- 1.15 Water 20 — 60 150 2.9 2
L112BAS 7.90 — 8.40 75 1.20 60% EG 60 — 80 150 14.3 10
2 40% Water
L112BB5 7.90 — 8.40 15 1.10 15% EG 55 — 65 150 29 2
85% Water 5%
L112BB6 7.90 — 8.40 15 1.20 60% EG 60 — 80 150 29 2
40% Water
L112BC1 7.90 — 8.40 10 1.20 60% EG 60 — 80 125 1.9 2
40% Water
L112BC3 7.90 — 8.40 10 1.20 Water or 50% 65 — 70 125 3 10
EG, 50% Water
L112BC4 7.90 — 8.40 10 1.15 60% EG 45 — 71 125 3 5
40% Water
L112FA1 7.90 — 8.40 15 1.10 Coolanol 25 60 — 80 150 5 10
L137BB8 7.90 — 8.40 10 1.15 65% EG 66 125 1.9 2
35% Water
L137BC2 7.90 — 8.40 20 115 60% EG 49 — 60 125 3.8 2
40% Water
L112BF1 8.35 — 8.55 120 0.3 ---- ---- 1.07 Water 15 — 40 150 23 25
L90BA2 9.00 — 10.00 50 0.i7 1.1 ---- 1.15 Water 20 — 60 150 9.5 10
L112BB8 9.40 15 1.15 Water 20 — 60 150 29 2
L90BB5 9.40 — 10.60 10 0.17 13 - 1.15 Water 20 — 60 150 1.9 2
L90BA3 9.80 — 10.80 50 0.17 ] ---- 1.15 Water 20 — 60 150 9.5 10
L90FA1 9.80 — 10.80 12 1.25 Water 10 — 50 125 25 2
L90BBS8 10.00 — 10.40 10 1.15 50% EG 20 — 60 150 1.9 2 V
50% Water
L62BB3 15.00 — 16.60 5 0.12 0.8 ---- 1.20 Water 20 — 60 150 2 2
L62BB2 15.40 — 16.80 5 0.12 0.8 ---- 1.15 Water 20 — 60 150 2 2
L62BD1 15.80 — 16.20 20 0.12 0.8 ---- 1.07 Water 25 — 35 150 8 5
L62BB1 17.70 — 18.20 5 0.12 0.8 ---- 1.15 Water 20 — 60 100 2 2
L62BA1 17.975 — 18.025 20 0.12 0.8 ---- 115 Water 5 —35 150 4 4
L28BA2 26.50 — 28.00 2 0.02 0.13 ---- 1.15 Water 25 — 55 100 1 2
L28BA1 33.80 — 35.00 2 0.02 0.13 .- 1.15 Water 25 — 55 100 1 2

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.



CONNECTORS APPROX. DIMENSIONS

WIDTH MAT'L
OR APPROX. (EXCLUSIVE
RF3 COOLANT LENGTH DIAM. DEPTH WEIGHT OF FLANGE)
(in.) (in.) (in.) (Ib)
CPR-137F - %" NPT Male 3.85 2.50 2.60 1.50 CU Alloy
CPR-112F %" NPT Male 2.75 3.88 1.00 1.10 CU Alloy
CPR-112F %" NPT Female 2.62 3.25 1.00 1.10 CU Alloy
CPR-137F %" NPT Male 3.50 375 1.00 1.20 CU — SST
CPR-112F %" NPT Male 2.75 3.88 1.00 1.10 CU Alloy
CPR-112F %" NPT Male 2.75 3.88 1.00 1.10 CU Alloy
CPR-112F %" NPT Male 2.75 3.88 1.00 1.10 CU Alloy
CPR-112F %" NPT Male 2.75 3.88 1.00 1.10 CU Alloy
CPR-112F %' & 2" NPT 2.75 3.12 1.00 1.10 CU Alloy
Female
CPR-112F %'""—14 NPT Male 2.85 3.88 1.00 1.20 CU Alloy
CPR-112G %" NPT Male 5.00 1.75 1.00 1.30 CU Alloy
CPR-112F %' NPT Female 8.00 3.00 2.20 3.00 CU Alloy
CPR-137G %" NPT Female 2.87 3.50 1.00 1.20 CU Alloy
UG-343 %" NPT Male 3.50 3.75 1.00 1.50 CU Alloy
Modified
CPR-112F %" NPT Male 3.00 3.45 1.00 1.30 CU —SST
CPR-90F %' NPT Male 2.75 3.87 1.00 1.00 CU Alloy
CPR-T12F %" NPT Male 2.75 3.88 1.00 1.0 CU Alloy
UG-39 %" NPT Male 2.75 3.87 1.00 1.00 CU Alloy
CPR-90F %' NPT Male 2,75 3.87 1.00 1.00 CU Alloy
UG-39/U %' NPT Male 1.75 1.63 2.50 1.00 CU — SST
UG-39 %' NPT Male 2.75 3.87 1.00 1.00 CU Alloy
UG-419 3/8" NPT Male 2.29 2.72 0.75 0.70 CU Alloy
UG-419 3/8" NPT Male 2.29 2.72 0.75 0.70 CU Alloy 5
Special Stainless 3/8" NPT Male 2.29 2.72 0.75 0.70 CU Alloy v
Special 3/8"" NPT Male 2.29 2,72 0.75 0.70 CU Alloy
UG-419 3/8" NPT Male 2.29 2.72 0.75 0.70 CU Alloy
UG-599 3/8" NPT Male 2.86 2,72 0.75 0.50 CU Alloy
UG-599 3/8" NPT Male 2.86 2.72 0.75 0.50 CU Alloy
r—Width—-1
f

Je Width

[o o | | |
@») Length

e o] T

Depth

Model No. L137BA5 Model No. L 187885



high power very broadband water loads

(glass tube type)

PRESSURIZED COOLANT CHARACTERISTICS?
PEAK POWER — MW
i DRY AIR MAX APPROX.  STATIC , APPROX.
MODEL" FREQUENCY AVG. MAX OUTLET PRESS. PRESS. FLOW® TEMP.
NUMBER RANGE POWER 0 15 VSWR TEMP. DROP TEST RATE  RISE

(GHz) (kW) (Ibf/in2g)  (Ibf/in2g) (°c) (Ibf/in2) (Ibf/in2g)  (gpm) °c)
L284DA2 2.80 — 4.80 40 3.0 9.6 1.15 75 5 75 3 50
L284DA3 2.80 — 4.80 40 3.0 9.6 1.15 75 Note 4 75 3 50
L187DA1 3.90 — 5.90 40 2.0 6.4 1.15 75 5 75 3 50
L187DA2 3.90 — 5.90 40 2.0 6.4 1.15 75 Note 4 75 3 50
L187DA3 4.00 — 6.00 12 2.0 6.4 1.15 75 12 75 2.3 20
L187DA4 4.80 — 7.50 12 2.0 6.4 1.15 75 12 75 2.3 20
L137DA1 5.80 — 8.20 40 0.7 2.2 1.10 75 5 75 3 50
L137DA2 5.80 — 8.20 12 0.7 2.2 1.15 75 12 75 2.3 20
L137DA3 5.80 — 8.20 40 0.7 2i2 1.15 75 Note 4 75 3 50
L112DA2 7.00 — 10.20 40 0.5 1.6 1.10 75 5 75 3 50
L112DA3 7.00 — 10.20 40 0.5 1.6 1.10 75 Note 4 75 3 50
L112DA1 7.10 — 10.20 8 0.5 1.6 1.15 75 12 75 1.5 20
L90DA1 7.10 — 12.40 8 0.3 1.0 1.15 75 12 75 1.5 20
L90DA2 8.20 — 12.40 40 0.3 1.0 1.10 75 5 75 3 50
L90DA3 8.20 — 12.40 40 0.3 1.0 1.10 75 Note 4 75 3 50

First numbers of Model Number designate waveguide size (see page 14 for explanation).
Coolant can be Ethylene Glycol or Water.

Minimum full power.

See individual data sheets.

Flanges are made to the latest revisions of EIA standard RS-271 and/or MIL-F-3922.

ORLN~



CONNECTORS APPROX. DIMENSIONS
APPROX. MOUNTING
RFS COOLANT LENGTH WIDTH WEIGHT POSITION NOTES
(ft —in) (in.) (1b)
UG-53 %" NPT Female 3— 3 7% 16 Any Load only
UG-53 %" NPT Female 3— 3 8 45 Horiz — Press  L284DA2, Flow Reg.,
Reg. Upright Thermometers
UG-149 %" NPT Female 3—-11 7% 25 Any L284DA2, Cooled Trans.
UG-149 %" NPT Female 3-—11 8 28 Horiz — Press  |L284DAZ2, Flow Reg.,
Reg. Upright Therm, Cooled Trans.
UG-149 3/8" OD Tube Female 2— 2 4-1/8 5 Any Load only
UG-149 3/8" OD Tube Female 2— 2 4-1/8 5 Any Load only
UG-344 %" NPT Female 4 — 2 7% 20 Any L284DA2, Cooled Trans.
UG-344 3/8" OD Tube Female 2— 8% 4-1/8 8 Any L187DA3, Transition
UG-344 %" NPT Female 4 — 2 8 34 Horiz — Press L284DA2, Flow Reg.,
Reg. Upright Therm, Cooled Trans.
UG-51 ¥%'"" NPT Female 4 — 1 7% 20 Any L284DA2, Cooled Trans.
f\ UG-51 %" NPT Female 4— 1 8 34 Horiz —Press  L284DA2, Flow Reg.,
Reg. Upright Therm., Cooled Trans.
UG-51 3/8" OD Tube Female 1— 5 3 2 Any Load only
UG-39 3/8" OD Tube Female 1— 9% 3-1/8 3 Any L112DA1, Trans.
UG-39 %" NPT Female 4— 1 7% 20 Any L284DA2, Cooled Trans.
UG-39 %" NPT Female 4— 1 8 24 Horiz — Press L284DA2, Flow Reg.,
Reg. Upright Therm., Cooled Trans.
‘ -
Width —
Length
O

Model N. L284DA2

S-BAND

C-BAND
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high power broadband compact water loads

(teflon wedge)

PRESSURIZED
PEAK POWER — MW

COOLANT CHARACTERISTICS?

1 DRY AIR STATIC 3 MAX

MODEL FREQUENCY AVG. MAX PRESS! FLOW PRESS.

NUMBER RANGE POWER 0 30 VSWR TEST RATE DROP

(GHz) (kW) (Ibf/in2g) (Ibf/in2g) (Ibf/in2g) (gpm) (Ibf/in2)
L770AA2 0.95 - 1.50 75 7.0 50.0 115 125 15 5
L650AA3 1.12—- 1.70 50 5.0 35.0 1.15 125 8 5
L650AA5 1.12—- 1.70 50 5.0 35.0 1.15 125 8 5
L650AA1 1.20 - 1.60 50 5.0 35.0 1.20 150 8 5
L770AA1 1.24 — 1.34 75 7.0 50.0 1.10 125 15 5
L650AA2 1.25 — 1.35 50 5.0 35.0 1.10 125 8 5
L650AA6 1.34 — 1.46 50 5.0 35.0 1.20 125 8 5
L430AA5 1.70— 2.40 35 3.0 20.0 1.156 125 7 5
L430AAG* 1.70 — 2.60 10 3.0 20.0 1.16 125 5 5
L430AA1 1.70— 2.60 35 3.0 20.0 1.15 125 7 5
L430AA3 1.75 - 2.12 35 3.0 20.0 1.10 125 7 5
L430AA4 1.75 — 2.12 35 3.0 20.0 1.10 125 7 5
L430AA2 2.20— 2.40 35 3.0 20.0 1.10 125 7 5
L284AA1 2.60 — 3.35 25 2.0 14.0 1.10 125 5 5
L284AA3 2.60 — 3.35 25 2.0 14.0 1.10 125 5 5
L284AA4 2.60 — 3.35 25 2.0 14.0 1.10 125 5 5
L284AAS5 2.60 — 3.70 25 2.0 14.0 1.16 125 5 5
L284AA2 2.60 — 4.00 25 2.0 14.0 1.15 125 5 5
L284AA6 2.60 — 4.00 25 2.0 14.0 1.15 125 b 5
L284AA7 2.60 — 4.00 25 20 14.0 115 125 5 5
L187AA1 3.95—- 5.85 15 0.9 6.0 1.15 125 3 5
L187AAS5 3.95— 5.85 15 0.9 6.0 1.15 125 3 5
L187AA3 4,00 — 6.00 15 0.9 6.00 1.16 125 3 5
L187AA2 4.40 — 5.00 15 ---- - 1.10 125 3 5
L187AA4 4.40 — 5.00 15 .- .- 1.10 125 3 )
L187AA6 4.40 — 5.00 15 .- .- 1.10 125 3 5
L137AA2 5.70 — 6.50 10 0.5 3.5 1.10 125 4 5
L137AA6 5,725 — 8.425 10 0.5 3.5 1.15 125 4 5
L159AA2 5.925 — 6.425 12 .- ---- 1.10 125 4 5
L137AA3 5.925 — 6.425 10 .- .- .- .- 1.05 125 4 5
L137AA4 5.925 — 6.425 10 ---- - 1.10 125 4 5
L137AA5 5.925 — 6.425 10 .- ---- 1.10 126 4 5
L112AA4 7.05 — 10.00 7 0.3 .0 1145 125 2 S
L90AA1 8.70-11.70 5 0.17 i 1% | 1.15 125 1.2 5

ORAWON N

Mounted with flange up.

First numbers of Model Number designate waveguide size (see page 14 for explanation).
Coolant can be Ethylene Glycol or Water or any combination of the two to achieve the stated VSWR.

Minimum full power.

Anodizing of aluminum loads (provided at extra cost) is recommended if they are to be used with Ethylene Glycol.

Flanges are made to the latest revisions of EIA standard RS-271 and/or MIL-F-3922.



CONNECTORS APPROX. DIMENSIONS

APPROX.
RFS COOLANT LENGTH DIAM. WEIGHT MAT'L
(in.) (in.) (Ib)
CPR-770F 1" NPT Male 30.00 10.00 120 CU Alloy
CPR-650F %" NPT Male 23.00 9.00 35 Aluminum?
CPR-650F %" NPT Male 23.00 9.00 70 CU Alloy
CPR-650F 1%" NPT Male 23.00 9.00 90 CU Alloy
CPR-770 1" NPT Male 30.00 10.00 120
CPR-650F %' NPT Male 23.00 9.00 75 CU Alloy
CPR-650F %" NPT Male 23.00 9.00 80 CU Alloy
UG-437A/U 3/8" NPT Male 20.00 6.00 18 Aluminum
UG-437A/U %' NPT Male 20.00 6.00 35 CU Alloy
CPR-430F %' NPT Male 20.00 6.00 35 CU Alloy
CPR-430G %' NPT Male 20.00 6.00 18 Aluminum
CPR-430F %' NPT Male 20.00 6.00 35 CU Alloy
CPR-430F %' NPT Male 20.00 6.00 35 CU Alloy
UG-54 %' NPT Male 14.25 6.00 28 CU Alloy
CPR-284F %" NPT Male 14.25 6.00 14 Aluminum
Special Vacuum %" NPT Male 14.25 6.00 28 CU Alloy
CPR-284F %" NPT Male 14.25 6.00 14 Aluminum
UG-54 %" NPT Male 14.25 6.00 28 CU Alloy
CPR-284F %" NPT Male 14.25 6.00 28 CU Alloy
UG-53 %' NPT Male 14.25 6.00 28 CU Alloy
UG-148 %" NPT Male 9.50 4.00 10 CU Alloy
UG-149 %'"" NPT Male 9.50 4.00 10 CU Alloy
CPR-187F %"" NPT Male 9.50 4.00 10 CU Alloy
UG-148 %" NPT Male 9.50 4.00 10 CU Alloy
UG-149 8-8 FBTX 8.50 4.00 10 CU Alloy
UG-149 %' NPT Male 9.50 4.00 10 CU Alloy
UG-343 %" NPT Male 9.00 3.00 5 CU Alloy
UG-343 %" NPT Male 9.00 3.00 5 CU Alloy
CPR-159F %" NPT Male 8.50 3.00 [ CU Alloy
UG-344 %" NPT Male 8.87 3.00 CU Alloy
CPR-137G %" UNF Male 8.75 3.00 CU Alloy
UG-343 %" STD Pipe 9.06 3.00 CU Alloy
CPR-112F %' NPT Male 7.00 3.00 4 CU Alloy
UG-40 %' NPT Male 6.00 2.50 4 CU Alloy
ro-— Dia. —

= ﬁ .

Length

Model No.
| ————] L284AA7

11



power broadband coaxial water loads

PRESSURIZED COOLANT CHARACTERISTICS v
PEAK POWER — MW
" DRY AIR 4 MAX STATIC . APPROX.
MODEL" FREQUENCY AVG. 5 MAX® OUTLET PRESS. FLOW TEMP.
NUMBER RANGE POWER 0 15 VSWR TEMP. TEST RATE RISE
(GHz) (kW) (Ibf/in2g)  (Ibf/in2g) (°e) (Ibf/in2g) (gpm) (°c)

LC6EA3 0.20 — 0.75 300 3.0 s s 1.15:1 90 100 60 20
LC6EA4 0.20 — 0.75 300 3.0 10.0 14551 90 100 60 20
LC3EA4 0.38 — 1.20 50 0.8 = 1.15:1 90 100 10 20
LC3EA7 0.38'— 1.20 50 0.8 3.0 1.15:1 90 100 10 20
LC6EA2 0.35 — 0.75 300 3.0 - e 1.15:1 90 100 60 20
LCGEA1 0.35 — 0.75 300 3.0 10.0 1.15:1 90 100 60 20
LC3EA3 0.47 — 1.20 50 0.8 == 1.15:1 90 100 10 20
LC3EAG 0.47 — 1.20 50 0.8 3.0 1.15:1 90 100 10 20
LC3EA2 0.67 — 1.20 50 0.8 Sas 1.15:1 90 100 10 20
LC3EAS5 0.67 — 1.20 50 0.8 3.0 1.15:1 90 100 10 20
LC1AA1 1.10 = 2.70 10 0.6 2.0 1.15:1 90 100 2 20
LC1AA2 1.50 — 4.00 3 0.15 0.5 1.20:1 90 100 1 20

First numbers of Model Number designate waveguide size (see page 14 for explanation).

Maximum gas pressure is 15 Ibf/in2g. In a pressurized system the gas pressure must not exceed the fluid pressure by more than
5 Ibf/in2.

See Data Sheet for VSWR vs Frequency for various coolant temperatures.

Minimum full power.

AW N~

4
THERMOMETER THERMOMETER POWER/°C
MODEL AVG. RANGE RANGE AT
NUMBER MOUNTING POWER INPUT OQUTPUT Q MAX FLOW
(kW) (°c) (°c) (w/°c)
V4030-7A 19 in. rack 7.5 -1 — +51 +25 — +75 150
V4030-7B Bench cab. 7.5 -1 — +51 +25 — +75 150
V4030-14A 19 in. rack 15.0 -1 — +51 +25 — +75 300
V4030-14B Bench cab. 15.0 -1 — +51 +256 — +75 300 v
V4030-30A 19 in. rack 30.0 +25 — +75 +25 — +100 1400

V4030-30B Bench cab. 30.0 -1 — +51 +25 — +75 1400




CONNECTORS APPROX. DIMENSIONS

MAX APPROX.

RF COOLANT LENGTH DIAM. WEIGHT NOTES
(ft —in) (in.) (Ib)
6-1/8"* RS225 %" — 11%" NPSH Male 12 -9 9 112 Sampling loop — not pressurizable
6-1/8"" RS225 %' — 11%' NPSH Male 12-9 9 112 No sampling loop — Pressurizable (=)
3-1/8"" RS225 %'" — 11%" NPSH Male 12—8 6 38 Sampling loop — not pressurizable Z
3-1/8" RS225 %' — 11%" NPSH Male 12—-8 6 38 No sampling loop — pressurizable <
6-1/8"" RS225 %" — 11%" NPSH Male 7—4 9 78 Sampling loop — not pressurizable d,J
6-1/8"" RS225 %' — 11%" NPSH Male 7—4 9 78 No sampling loop — pressurizable e
3-1/8"" RS225 %' — 11%'" NPSH Male 6—8 6 25 Sampling loop — not pressurizable I
3-1/8'" RS225 %' — 11%'' NPSH Male 6—8 6 25 No sampling loop — pressurizable >
3-1/8"" RS225 %' — 11%" NPSH Male 3—-2 6 13.5 Sampling loop — not pressurizable
3-1/8" RS225 %'" — 11%" NPSH Male 3-2 6 13.56 No sampling loop — pressurizable

1-5/8" RS225 %' — 14" NPT Male 2—-0
7/8" RS225 %" — 14" NPT Male 1—8

No sampling loop — pressurizable
10 No sampling loop — pressurizable

w| b
-
H

h=3

Length =
Model No. LC1AAT

APPROX. DIMENSIONS

MAX INLET

MAX WATER APPROX.
FLOW PRESS. WIDTH HEIGHT DEPTH WEIGHT
(gpm) (Ibf/in2g) (in.) (in.) (in.) (Ib)
0.57 80 19 24.5 6 10
0.57 80 13 23.0 i 39
1.14 80 19 24.5 6 10
1.14 80 13 23.0 7 39
5.30 80 19 245 6 10
5.96 80 13 23.0 7 44




THERMOMETER WELLS

HOSE COUPLING
/_MATES WITH 3/4"=11-1/2 NPSH

3/4"-11-1/2 NPSH

3.250
MAX N )
e 5
| Tor T
\_/
THERMOMETER
WELL .3I151.D.
4625
MAX

M

e JS00MAN - = Wl

TW-100

EXPLANATION OF WATER LOAD MODEL NUMBERS
Microwave Components Operation

DIMENSIONS ARE IN INCHES

3/4-11-1/2 NPSH

=1

1 4.62
MAX

THERMOMETER
WELL 315 1.D.

HOSE COUPLING
MATES WITH
3/4"-11-1/2 NPSH

o

L—- 6.000 MAX ——»j

TW-101

L — Load 430 — wWR430 Waveguide
5 Product Code "T_ EIA Transmission Line Designation Code
i F — Filter r 62 — WR62 284 — WR284
| L. — Load | 90 — WR90 430 — WR430
| S — Switch { 112 — WR112 650 — WR650
W — Window | 137 — WR137 770 — WR770
C - — iCoupter | 187 — WR187 2100 — WR2100
E é =T ?Itatsg:ator ; Coax Line Sizes
| FC — Filter Coax | Cl — 1-5/8"
| LE — ILoad Coax | G3 — 3-1/8"
| C6- — 6-1/8"
|
=
Example: L A '
A — Teflon Wedge. Family designation /A — 100% of full standard rated power level — A specific member
dgscribing physical characteristic established at time of initial development. of the “?3OAA"

. fami s
e Rated Power Level Code o o
Family Code A — 100% standard rated power consecutively starting

A — Teflon wedge B — 25% standard rated power with 1.
B — Ceramic block C — 50% standard rated power

C — Ceramic wedge D — 75% standard rated power

D — Gilass tube E — 125% standard rated power

E — Teflon tank F — 150% standard rated power

F — Special Ceramic



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

P
AT= 0264 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

from the nomogram in the figure, for water and water-
ethylene glycol 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 high-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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LC3EA3

HIGH POWER
COAXIAL WATER LOAD

470-1200 MH:z

DESCRIPTION *

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-fpower isdissipated 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 CHARACTERISTICS

ELECTRICAL
Frequency Range
Inlet Water Temperature
At 25°C ... iieenennmrenne 470 to 1200 MHz
Average Dissipation®, maximum

Inlet Water Temperature at 25°C ... 50 kW
VSWR, at 25°C, maximum®S...... 1,15+1
R-F Connectors
Coupling, 50-Q ........ EIA Standard RS 225
Sampling Loop, 50-Q................ Type N
ENVIRONMENTAL®
Non-operating Temperature .. ... -62 to +75 °C

2265 12/69

palo alto tube division/611

hansen

PHYSICAL
Dimensions .««: swsvsss5s See Outline Drawings
Weight, approximate ................... 25 1b
Mounting Position”.............. Horizontal or
R-F Connector Down
Coolant® ............. Water or Any Mixture of
Ethylene Glycol and Water
Coolant Capacity ................. 1.72 gal
Outlet Temperature, typical .......... 70 °C
Static Pressure®............... 100 1bf/in®g
Standard Finish ............ Red Copon Epoxy
Material < : i sviesswwas Copper Alloy and Teflon
Water Connection ........ See Outline Drawing

Printed in U.S.A,

way/palo alto/california 94303



LC3EA3

AVERAGE VSWR

MAXIMUM VSWR

1.5:1

1.4:1
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CHARACTERISTIC CURVES

Typical performance values

VSWR VARIATION WITH FREQUENCY
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OUTLINE DRAWING

UG—58/U SAMPLING LOOP

LC3EA3

<3/4"—u|/2 NPSH (2)

(S 3.125+£ 016

ALIGNMENT HOLE

34.250 MAX

LSWIVEL CONNECTOR FOR
3i/8 DIA,50 OHM,RIGID
COAXIAL TRANSMISSION LINE
EIA STANDARD RS-225

HOSE COUPLING
MATES WITH 3/4"-1I-1/2 NPSH

3/4"~11-1/2 NPSH

80.310 MAX

> 41250 MAX e

DIMENSIONS ARE IN INCHES

LC3EA3 WATER LOAD

)

| —
—

D

DIMENSIONS ARE IN INCHES

3.250
MAX n
- }[ =
3/4-11-1/2 NPSH/
THERMOMETER /
WELL 315 I.D. /
THERMOME TER 7k
WELL .3151.D. s
)
__H = HOSE COUPLING i ——=N
MATES WITH
4625 3/4"11-172 NPSH ' UL 4625
/ ‘ MAX
/ [
]

7500 MAX 1

TW-100

L—GAOOO MAX 4—1
TW-101

THERMOMETER WELLS

NOTES:

1. This load can he modified to meet other specifications,

2, Characteristics are based 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=kxFx(T,-T,)
where
P = power in kilowatts
k = fluid constant (0,264 for water at 25°C)
F = flow rate in gallons per minute
T, = inlet coolant temperature in “C.
T, = outlet coolant temperature 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,)

6.

~1

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 bhetween 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 (Na.Cr-O.) 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 mandatory.

For special environmental requirements, contact your
local Varian Sales Office or the Palo Alto Tube Division,

If the water load 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.

Gas pressure must not exceed the fluid pressure by
more than 5 1bf/in%g,
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ICL-4

Series

WIDE DYNAMIC RANGE
INTEGRATED CIRCUIT
LOG AMPLIFIERS

90-600 MHz

DESCRIPTION

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 +1dB 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 OPTIONS
are used in assembly because of their proven
D reliability, =~ Amplifiers can be supplied as
standard humidity protected circuits or can be e High temperature operation — to 85°C
hermetically sealeds Excellent stability against
oscillations has been achieved using a novel
grounding scheme and broadband performance e Units matched within +1 dB over selected
results from the use of modern computer- frequency and dynamic ranges
aided design.

e Hermetic sealing

® Dynamic Range of 80 dB

GENERAL CHARACTERISTICS®

Frequency Range® ............. 90-600 MHz Video Output, d-c coupled into 93 Q load
Input Dynamic Range With 30 mV/dB log slope® ...... 0 to 2.2 Vdc
Between -75 and +5 dBm ..... Any 70 dB With 50 mV/dB log slope «...... 0 to 3.5 Vdc
Log Linearity® over dynamic range and Noise Figure
selected frequency bands «eeeee.. +1 dB Maximum swssossasssimassssaasss 10 dB
Log Slope(Sensitivity) « eo.... .. 22 to 50 mV/dB BYDPLCAl st saiss sisisin e Salew nislals s mIs Als 7 dB
Rise Time D-C Offget saswsssissnvsnwansins 0F 100 mV
With 30 mV/dB log slope, max ... 20 ns Operating Temperature ....... =30 to +70 °C
With 50 mV/dB log slope, max ... 35 ns Power Supplies Required
PFall Time, max ssceicos cinsseavess 150 N8 Voltage, at 80 mAde, max ..... «ow +12 Vde
Input VSWR (relative to 50 @ source) Voltage, at 125 mAde, max ....... -12 Vde
For any 100 MHz band «¢c.0e... 1.5:1 or
For any 500 MHz band ........ 2.0:1 Voltage, at 80 mAde, max «eee... « +15 Vdec
Limited I-F Output, £1dB ..... eeee 0 dBm Voltage, at 125 mAde, max ....... -15 Vdc
Gain {0 IF; tYyP sesseecossennsssnss 70 dB Dimensions «ceeveseeceans See Outline Drawings
A I-F Output Load Impedance, nom .. 50 @ Weight; max sessesessseos cisnnsens & 0Z/114 g
3575  3/78 Printed in U.S.A.
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ICL-4

GENERAL CHARACTERISTICS (cont.)*

Type Number?®

ICL-4-160-50-50
ICL-4-160-100-50
ICL-4-160-140-50

ICL-4-200-50-50
ICL-4-200-100-50
ICL-4-200-200-50

ICL-4-240-100-50
ICL-4-240-200-50
ICL-4-240-300-50

ICL-4-300-100-50
ICL-4-300-200-50
ICL-4-300-300-50
ICL-4-300-400-50

ICL-4-350-100-50
ICL-4-350-200-50
ICL-4-350-300-50
ICL-4-350-400-50
ICL-4-350-500-50

ICL-4-400-100-50
ICL-4-400-200-50
ICL-4-400-300-50
ICL-4-400-400-50

Table |
Center
Frequency® | Bandwidth®
(MHz) (MHz)
160 50
160 100
160 140
200 50
200 100
200 200
240 100
240 200
240 300
300 100
300 200
300 300
300 400
350 100
350 200
350 300
350 400
350 500
400 100
400 200
400 300
400 400

VIDEO OUTPUT (Vdc)
o o = = n n
D ® n [ o b
o § \

o

NOTES:

1.

Model

Series

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.

These amplifiers can cover the entire range instanta-
neously or can be optimized for a specific band. Typical
ranges are shown in Table I

. For full temperature range operation, add +0.5 dB.

At 30 mV dB, the video output can drive loads as

low as 50 Q.

When ordering, construct the type number as shown
below. S)ecify the desired serie< designation, ICL-4A
or ICL-4B (see outline drawings), center frequency, and
bandwidtt. Other center frequencies can be furnished on
special order. Also, specify limited i-f output if desired.

ORDERING INFORMATION®

ICL -4 -160 -50 - 50
=

IF Output
Impedance

Bandwidch

Center Frequency

CHARACTERISTIC CURVES®

Typical Performance Values at 25°C
VIDEO OUTPUT CHARACTERISTICS
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ICL-4

CHARACTERISTIC CURVES (cont.)’
PULSE RISE TIME (20 ns) PULSE RISE AND FALL TIMES

10 ns/div 100 ns/div

OUTLINE DRAWINGS®
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ICL-4

OUTLINE DRAWINGS (cont.)’
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DESCRIPTION*

The LC6EA1 and LC6EA2are 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
televisiontransmitter applications where 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.

LCGEAT
LC6EA2

HIGH POWER

350-750 MH:z

The LC6EA1 does not have an r-f sampling loop
but is otherwise physically identical to type
LC6EA2. This allowsthe LC6EA1to be pressur-
ized for high peak power applications. When
pressurized to 15 1bf/in®g with dry air, the unit
can be used with devices generating 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-
cause 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 agent such as sodium dichromate. Fluids with
specific resistivities of 5000 ohm-centimeters or
less produce excellent results.,

GENERAL CHARACTERISTICS ®

ELECTRICAL
Frequency Range
Inlet Water Temperature
at 25 °C t.ieviiennnnnnnns 350 to 750 MHz
Average Dissipation, maximum?3
Inlet Water Temperature
B85 0 isnenninasninnnnniass 300 LW
VSWR, at 25 °C, maximum? ...... 1.15:1
R-F Connectors
Coupling, 50-Q ,.... EIA STD Swivel Flange
Sampling Loop, 50-2 ........ Type N,female

ENVIRONMENTAL®

Non-operating Temperature -62 to +75 °C

2277 1/70

PHYSICAL
Dimensions ............ See Outline Drawings
Weight, approximate ......coveeeennnnns 78 1b
Mounting Position® ..... «eesss. HoOrizontal or
R-F Connector Down
Cooling ....... «e.... Water or Any Mixture of
Ethylene Glycol and Water
Coolant Capacity ..e.eeeeeeeeesnnn. 7.5 gal

Outlet Temperature, typical ....... 70 °C
Static Pressure” ......cvvvuu... 60 1bf/ing

Standard Finish ............ . Red Copon Epoxy
Material cewovismsnins 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

COAXIAL WATER LOAD




LC6EAT AND LCGEA2

w
o
(o]

200 //

AVERAGE POWER DISSIPATION (kW)

CHARACTERISTIC CURVES

Typical performance values

CONSTANT, k, FOR POWER FORMULA

.28
PERCENT BY WEIGHT
0 — ETHLENE GLYCOL
26 10 ~—]
20 ——
[——30
24
50T
= 22— —
/‘Vao | e
80— __—
8 90— ]
/
100
16
) 20 40 60 80 100 120 140

INLET TEMPERATURE (°C)

POWER DISSIPATICN VARIATION WITH WATER FLOW

TEMPERATURE RISE=20°C

P=0.264F (AT) P

/

n
(3]
o

100

(3
(]

(=)

0o 10 20 30 40 50 60
WATER FLOW (gal/min)

NOTES:

i

2,

This load can be modified to meet other specifications.

Characteristics are based onperformance values. 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.

With appropriate inlet and outlet temperature measuring
devices, r-f power can be measured accurately. Power
is calculated by the formula:

P=kxFx(Tg- Ty
where
P =power in kilowatts
k =fluid constant (0.264 for water at 25 °C)
F = flow rate in gallons per minute

Tq = inlet coolant temperature in °C
T g = outlet coolant temperature in °C

PRESSURE DROP (Ibf/in2)

COOLANT FLOW CHARACTERISTICS

~
N

/
8 //
///
4 /|
///
% 5 10 15 20 25 30

COOLANT FLOW (gal/min)

VSWR values differ for various coolant mixtures and inlet
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 (NagCrgO7) 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 mandatory.

For special environmental requirements, contact your
local Varian Sales Office or the Palo Alto Tube Division.

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.

Gas pressure must not exceed the fluid pressure by more
than 5 1bf/in®g.



LC6EAT AND LCGEA2

OUTLINE DRAWINGS
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HIGH POWER WR30

(X-BAND) WATER LOAD

DESCRIPTION

The Varian L90DA1 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 calorimetric® power
measurement system or as a means of dispos-
ing RF energyinthe 7.1 to 12. 4 GHz frequency
range. It is comprised of a L112DA1 water
load, and atapered waveguide transition (V8301)

fromaWR112 waveguide to a WR90 waveguide.

The input to the combination is a standard
UG/39U flange.

Features of the L9Y90DA1l 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 CHARACTERISTICS (vote 4)

ELECTRICAL

Frequency Range ........... 7.1 —-12.4 GHz
Averapge PoWer, TAX wuessss s snmsns 8 kW
Peak Power, max (dry

air -14.7 Ibf/in®%a)............ 0.3 MW
VSWR, over frequency range ... 1,15:1
Time Lag, to reach stability

after change in RF power....... 5s

Note: For special MIL standard environmental

operating conditions such as shock, vibration,
salt atmosphere, altitude, temperature, etc,

contact Varian-CAO.

SYSTEM REQUIREMENTS

A coolant system capable of providing a flow
of 1 gal/min ata pressure greater than 5 1bf/in°g
is required. When the water load is used as
a dummy load, the coolant may be water,
water-alcohol mixture, etc. For use as a
calorimeter, distilled water is recommended
since the specific heats of the mixtures vary
greatly with both concentration and tempera-
ture. Calorimetric techniques using coolants
other than distilled water are outlined in the

system, complete RF shielding, optional gas
pressure sealing, ® light weight, and calori-
metric operationfor accurate power measure-
ments. ®

This type load is ideally suited for systems
whichrequire very broadband application (i. e. ,
where 50 to 75% bandwidth is required). It is
also used extensively in laboratories to mea-
sure power output of tubes. The design of the
load (which allows 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 1%
accuracy, notincluding any metering tolerance.

PHYSICAL

Dimensions ............ See outline drawing
Weight ... inmnmeneonoeessenne 2.6 1b
Water Flow, typlcal for

5 kW dissipation............. 1 gal/min
Water Temperature Rise, typical

for 5 kW dissipation ........ 19 %
Water Pressure Drop,

lgal/min.......covvveenn... 5 Ibf/in®g
Inlet Water Pressure, max ...... 75 lbf/ln g
Outlet Water Temp, max ........ 75 °C
Mounting Position ...... o . Any
RF Connector ........ ... UG-39/U
Water Connectors (2) ........ Accept plastic

tubing 3 /8-inch OD x 1/17-inch wall.

Operating Instructions, document MIL.-1034.

Power is calculated by the following formula:
= (0. 264) (F) (Tz - Ty)
where,

P = power in kW
0. 264 = a constant including the specific
heat of distilled water

F = flow in gal/min
T, = temperature of outlet Water ore
T, = temperature of inlet water, °C

LI0DAT

Pub. 1663 2/67 Printed in U.S. A.
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L30DA1
CHARACTERISTIC CURVES

PRESSURE DROP CHARACTERISTICS

VSWR CHARACTERISTICS

= &8 SPEC. LIMIT
~ /
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NOTES:
1s

The Varian V-4030 calorimeter consists

of awater flow meter, flow adjusting valve,

flow shutoff valve, and two thermometers
mounted on a 19-inch rack panel or in a
portable cabinet. The LL90DA1 water load
with thermometers and a flow regulator
mounted directly upon the load is also
available at additional cost.

The 1L90DA1 water load, capable of main-

ALL DIMENSIONS ARE IN INCHES

taining gas pressure to 30 1bf/in®g, is
available uponrequest at a slight increase
in price.

For further information concerning use of
this and other Varianloads in calorimetric
power measurements, please refer to the
nomogram in Varian catalog MD-068.

This water load can be modified to meet
other specifications.

v




DESCRIPTION

The L112BB5 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 between7.9 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
L112BB5 consists of a waveguide flange, a
ceramic-block window, and a small metal tank,
Life expectancy is at least 20,000 hours.

GENERAL CHARACTERISTICS *

ELECTRICAL
Frequency Range ............... 7.9-8.4 GHz
Power Dissipation, CW, maximum .... 15 kW
VSWR;, THaXImWim. v u: seuss snmss s 1,10::1
ENVIRONMENTAL®

Operating

DILY s:immus s spee s smnuns iges § 150 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 hased on performance tests. These
values may change 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 using this information for equipment design.

2. For special environmental requirements, contact your
local Varian Sales Office 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

palo alto tube division/611

L112BB5

HIGH POWER

1.9-8.4 GHz

@ .
RO mpoxEn] PERKTIO!
n't'o“ﬁxciﬁo TUBE DIVISION

WATER LOAD .

PHYSICAL

Dimensions .............. See Outline Drawing
Weight, approximate .................. 1.1 1b
Mounting Position ..::.es:samesssamniss Any
Coolant, by weight .. ... 15 = 5% ethylene glycol
85 + 5% water
Input Temperature Range ....... 55 to 65 °C
Flow, minimum, for 15 kW ... .. 2.9 gal/min
Pressure Drop, 2.9 gal/min.... 2.0 lbf/in®
Temperature Rise, maximum ........ g0 “¢
Outlet Temperature, typical ......... 80 °C
Static Pressure................ 150 1bf/ing

Standard Finish
Exterior Surface ......... Red Copon Epoxy
Material ...................... OFHC Copper,

A1.0, Ceramic, and Bronze

OUTLINE DRAWING®

hansen
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L112BBS

APPLICATION NOTE
COOLING

Operation of the load at maximum CW power re-
quires a liquid cooling system capable of pro-
viding 2.9 gal/min against a pressure drop of
about 2 lbf/in® with a temperature rise of 20°C.
The coolant must be an ethylene glycol/water
mixture (15/85 by weight, within 5%.) 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

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 a15/85 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

CONSTANT,K,FOR POWER FORMULA

.28
27 PERCENT BY WEIGHT
’ 0— ETHYLENE GLYCOL
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20 \-\‘\.
.25 30
.24
L-40—
x 22— ——

2 femet=™t P e
19 ao// e
'|8 / 901/ ===
7 100 ]

—/-—
.16
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INLET TEMPERATURE (°C)



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.

L112BC7

HIGH POWER

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 tanke
Life expectancy is at least 20,000 hours.

GENERAL CHARACTERISTICS *

ELECTRICAL
Frequency Range eecsesccceseses 7:49-8.4 GHz
Power Dissipation, CW, MaX eeeesesss 10 KW
VSWR; mMaX «swnsonssonssesoenss * Lslbil
ENVIRONMENTAL®
Operating
DULY easesseseosssssionsesess Continuous
Ambient Temperature seeeees -20to+65 °C
Relative Humidity, including
water and frost condensation eveeees 95 %
Non-Operating
Temperature seesecceccessss -62 to +75 °C
Altitude swnsvsmissvvsisarssaiasese NO TMIt
Shock, 50 G, 11+1 mS +eees Per MIL-STD-202,
Method 202
Vibration, normal
mounting ... Per MIL-STD-202, Method 201

PHYSICAL
Configuration®...eesessess See Outline Drawing
Weight, approximate .eseeeeesse 1ol 1b/500 g
Mounting Position ceeecececssessesssecsee Any
Coolant seemsaieonenssasnessseesissedsss WALCE

Input Temperature Range .ecee.s 5 to 45 °C
Flow, minimum,

for 10 kW seeeeees 2.0 gal/min(0.12 1/s)

Pressure Drop, max
at 2,0gal/min.. 2.0 1bf/in3(0,14 kgf/cm?2)
Temperature RiSe, MaX ceecsesesees 20 °C
Static Pressure.. 150 1bf/in® g(10. 5 kgf/cnfg)
Finishesssisssnsmsesossssioisaneess Optional
Material seeessesssccccscsseses Copper Alloy
and A1, O; Ceramic

OUTLINE DRAWING
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L112BC7

APPLICATION NOTE
COOLING

Operation of the load at maximum CW power
requires a liquid cooling system capable of
providing 2.0 gal/min(0,12 1/s) against a pres-
sure drop of about 2 1bf/in®(0.14 kgf/cm?)
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 any 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-f 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 Microwave
Tube Division, Microwave Components Operation.

3. The waveguide flange meets the dimensional require-
ments of the latest issue of EIA Standard RS-271.



HIGH POWER X-BAND

WATER LOAD

DESCRIPTION

The L112DA1 water load is a high-power dummy
termination for RG-51/U waveguide. Accurate
power measurements can be made with this load
when used with the Varian V-4030 calorimeter®.
The load dissipate average power up to a maxi-

FEATURES

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 sealed.

Confined flow.

CHARACTERISTICS
ELECTRICAL

Frequency range..... eesesees 1.1 to 10.2 GHz
Average POWEr, MaX...eeeeeeeeeeeses DKW
Peak power, maX....ccc00ceeeeee. 0.5 MW
VSWR, over frequency gange..... 1.15:1
Time lag, to reach stability after

change in RF power .....v000ceeee 5 S

MECHANICAL

Dimensions ........ See outline drawing
Weight. e veeeeeeerenneoeeneseneness 21b
Water flow, typical for 5 kW
dissipation s s sscsnosisssvinseanss 1 Zpm
Water temperature rise, typical
for 5 kW dissipation............. 19°C
Water pressure drop, 1 gpm......... 5 lbf/in®
Inlet water pressure, maX.......... 75 lbf/in®
Outlet water temperature, max ..... 75°C
Waveguide gas pressure, max ,..... 50 lbf/in®
Mounting position...ccccveveceees. An
RF COMMECLOr. s s o1 sssovinnnses BG-81[U
Water connectors (2 ea) ........ Accept
plastic tubing 3/8-inch OD x 1/16-
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 rapid response, RF energy is absorbed
directly in a small quantity of water contained in
glass tubing within the load.

SYSTEM REQUIREMENTS

A coolant system capable of providing a flow of
1 gpm at a pressure greater than 5 1bf/in® is re-
quired. When the water load is used as a dummy
load, the coolant may be water, water-ethylene
glycol mixture, water-alcohol mixture, etc. For
use as a calorimeter, distilled water is recom-
mended since the specific heats of the mixtures
vary greatly with both concentration and temper-
ature. Calorimetric techniques using coolants
other than distilled water are outlined in the
Operating Instructions.

Power is calculated by the following formula:

P = (0.264)(F)(T; —T,)
where
P = power in kW
0.264 = a constantincludingthe specific heat of
distilled water

F = flow in gpm

T, = temperature of outlet water in °C

T, = temperature of inlet water in °C

NOTE

1. The V-4030 calorimeter consists of a water
flow meter, flow adjusting valve, flow shut-off
valve, and twothermometers mounted on a 19-
inch rack panel or in a portable cabinet. The
L112DA1 water load is also available with
thermometers and a flow regulator mounted
directly upon the load, at additional cost.

ﬂ' iiii i‘ﬂ Printed in UI SI AI
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L112DA1

CHARACTERISTIC CURVES
ALL CURVES ARE AVERAGE VALUES

PRESSURE DROP CHARACTERISTICS

VSWR CHARACTERISTICS
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L112FA1

HIGH POWER MICROWAVE
LIQUID COOLED LOAD

7.9-8.4 GHz

15 kW

DESCRIPTION

The L112FA1 is a liquid-cooled, ceramic-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
of compact construction and built to withstand

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 50°C
is achieved over an ambient temperature range
of -30°C to +55°C using Coolanol®* 25 as
the coolant.

GENERAL CHARACTERISTICS"

ELECTRICAL
Frequency Range ..:sssseoswns 7.9 to 8.4 GHz
CW Power Handling Capacity, max ... 15 kW
VOWR,; MAX sosenaaswssnesssssss 1.1:1
ENVIRONMENTAL

Ambient Temperature ......... -30 to +55 °C
Vibration .... MIL-E-5400K, Class I, Curve I
ShoCk) pcialimnlaeyite 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 Palo Alto Tube Division before using this infor-
mation for equipment design.

2500 10/70

varian/palo alto tube division/611

PHYSICAL
Dimensions ...... o 85e e e See Outline Drawing
Weight, approximate ......covvvvvinnnns 3 1b
Mounting POSItION e e e e ms s o slsoss we Any
Coolant ....suisiss Coolanol 25, or equivalent
Inlet Temperature ............ 60 to 80 °C
Flow, at 15 kW, min ........... 3 gal/min
Pressure Drop, at 3 gal/min 3 1bf/in®
Temperature Rise, max ............ 50 °C
Static Pressure ............. 150 1bf/ing
Standard Finish ........... Red Copon Epoxy
Material .icovessenss OFHC Copper, Alumina

Ceramic, and Brass

*® Registered trademark of the Monsanto
Chemical Co.

Printed in U.S.A.
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L112FA1

OUTLINE DRAWING
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L137AAS

HIGH POWER
MICROWAVE WATER LOAD

9.925-6.425 GHz

DESCRIPTION

The L137TAA5 teflon-wedge water load is a 6.425 gigahertz. Modifications or load re-
dummy termination for WR137 waveguide. It is matching is not necessary with changes in the
ideal for use as a dummy load and for making ethylene-glycol and water mixtures. This load
rapid calorimetric power measurements in high- dissipates up to 10 kilowatts of CW power,
power commercial CW satellite communication Very small and sturdy, the L137AA5 life
transmitters operating between 5.925 and expectancy is at least 20,000 hours.

GENERAL CHARACTERISTICS®

ELECTRICAL PHYSICAL

Frequency Range ......... 9.925 to 6,425 GHz Dimensions .:..viseme. .- See Outline Drawing
Power Dissipation, CW, maximum ... .. 10 kW Weight, approximate ................... 5 1b
VISWIR. (o 6, 6ot om0 51 b o e v 0051 8 1 l.1:1 Mounting Position ....... Vertical, flange down
Coolant ....... Water or Ethylene Glycol/Water
Outlet Temperature, maximum ....... 90 °C
Coolant Flow, minimum .......... 2 gal/min
APPLICATION NOTE Pressure Drop, at 2 gal/min. . .... 5 1bf/in
P COOLING Hydrostatic Pressure, maximum .. 125 1bf/in°g
Operation of the load at maximum average Waveguide Pressure .............. 5 1bf/in%g

power requires a liquid cooling system capable Standard Finish
of providing at least 2 gal/min against a pres- Exterior Surface........... Red Copon Epoxy

sure drop of about 5 lbf/in® with a temperature
rise of 20°C. The coolant can be any ethylene
glycol/water mixture. Average power, flow
rate, and temperature rise are interdependent,
but may be varied within the specified limits.

With appropriate inlet and outlet tempera- CHARACTERISTIC CURVES
ture measuring devices and with the Varian Typical performance values
V-4030-14A or B Calorimeter or equivalent, r-f
power can be accurately measured. R-f power CONSTANT, k, FOR POWER FORMULA
, - g .28
can also be calculated by the following formula: - SERCENT BY WEISHT
) = oL
P = 0.221 (F) (T~T)) e o | ETHYLENE GLYC
where, 25 = —
Sl IS— —
P = average power in kilowatts .24 5 ———
. 40—
0.221 = a constant including the specific heat of 23 ,1”50,/
60/40 ethylene glycol/water mixture = .22 ,/’60/ —
at an inlet temperature of 60°C. (Con- 2| =t — —
stant k for other mixtures can be de- -20 ~70—1—
80—
termined from the ''Characteristic 19 Tt
" .18 90=] —
Curves.") o3 ]
F = flow in gallons per minute ’ 00—
P T, = temperature of outlet liquid in °C. 'Ieo 20 40 60 80 100 120 140 160
T, = temperature of inlet liquid in °C, INLET TEMPERATURE (°C)
2041 12/68 Printed in U.S.A.
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OUTLINE DRAWING®
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L137BBS

HIGH POWER
MICROWAVE WATER LOAD

9.925-6.425 GHz

12 kW
DESCRIPTION
The L137BB5 ceramic-block water load is a 12 kilowatts of CW power, higher power can
dummy termination for WR137 waveguide. It is be handled with minor design modifications.
ideal for use as a dummy load and for making Very small and sturdy, the L137BB5 consists
rapid calorimetric power measurements in high- of a waveguide flange, a ceramic-block window,
power commercial CW satellite-communication and a small metal tank. Life expectancy is at
transmitters operating between 5.925 and least 20,000 hours.
6.425 gigahertz. This load dissipates up to
GENERAL CHARACTERISTICS *
ELECTRICAL PHYSICAL
Frequency Range ............. 5.9t06.5 GHz Dimensions .............. See Outline Drawing
Power Dissipation, CW, maximum .... 12 kW Weight, approximate.................. 2.1 1b
VSWR, 55-65 °C, maximum ... ... 1.10:1 Mounting Position ...................... Any
Coolant, by weight ........... 15 + 5% ethylene
ENVIRONMENTAL ® glycol/85 = 5% water
Operating Input Temperature Range ....... 55 t0 65 °C
DL st adan s s sis 5% o 5o dmare s 53 Continuous Flow, minimum, for 12 kW ..... 2.3 gal/min
o Ambient Temperature . .. ...... -28 to +65 °C Pressure Drop, at 2.3 gal/min .. 4.0 1bf/in®
Relative Humidity, Temperature Rise, maximum ........ 20 °C
including water and Outlet Temperature, typical ......... 80 °C
frost condensation .................. 95% Static Pressure................ 125 1bf/in%g
Non-Operating Standard Finish
TEMPErature « oo os s ommes swais s -62 to +75 °C Exterior Surface.......... Red Copon Epoxy
AIBBUAE . & o sumee v vmmns smoe s e s No limit Material .. .................... OFHC Copper,
Shock, 50 G, 11 + 1 ms .. Per MIL-STD-202, A1,0; Ceramic, and Brass
Method 202
Vibration, OUTLINE DRAWING®
normal mounting ...... Per MIL-STD-202,
Method 201 DIMENSIONS ARE IN INCHES 37°FLARED FITTING

FOR 1/2 OD TUBING

2.719 MAX ———-1

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.

0o

For special environmental requirements, contact your
local Varian Sales Office or the Palo Alto Tube Division,.

3. The waveguide flange meets the dimensional require-
ments of the latest issue of MIL-E-3922,

ZCPR 137 G FLANGE

2267 1/70 Printed in U.S.A.
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L137BB5

APPLICATION 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 2 1bf/in® with a temperature rise of 20°C.
The coolant must be an ethylene glycol/water
mixture (15/85 by weight, within 5%.) 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) =k x 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 FREQUENCY
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L137BB9

HIGH POWER
MICROWAVE WATER LOAD

5.9-6.5 GHz

DESCRIPTION

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 calorimetric power measurements in high-
power commercial CW satellite-communication
transmitters operating between 5.925 and
6.425 gigahertz. It dissipates 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.

GENERAL CHARACTERISTICS *

ELECTRICAL PHYSICAL
Frequency Range ............. 5.9t0 6.5 GHz Dimensions «.q: swsssismos See Outline Drawing
Power Dissipation, CW, maximum .... 20 kW Weight, approximate.................. 2.1 1b
VSWR, 20-30°C, maximum ....... 1.10:1 Mounting Position ...................... Any
Coolant, . sess samnnisanasvanas samnas s Water
ENVIRONMENTAL Flow, minimum, for 20 kW . . ... 3.8 gal/min
Operating Pressure Drop, at 3.8 gal/min .. 4.0 lbf/ion2
DUEF s socms camms s nm s we e s 5 Continuous Temperature Rise, maximum ....... 20 OC
Ambient Temperature ........ -28 to +65 °C Outlet Temperature, typical ......... 50 °C
Relative Humidity, Static Pressure ............... 125 1bf/ing
including water and Standard Finish
frost condensation .................. 95% Exterior Surface ......... Red Copon Epoxy
Non-Operating Materialic: ssuns s osnassnmns snas OFHC Copper,
Temperature .......osososes. -62 to +75 °C A1:0;5 Ceramic, and Brass
AL ETECITE o s o ) 0 o S S B s i No limit
Shock, 50 G, 11 + 1 ms .. Per MIL-STD-202, NOTES:
. . Merhod. 202 1. Characteristics and curves are based on performance
Vibration, tests. These values may change without notice as a
normal mounting ...... Per MIL-STD-202, result of additional data or product refinement. Contact
Method 201 your local Varian Sales Office or the Microwave Com-
ponents Operation of the Palo 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,
P
2083 2/69 Printed in U.S.A.
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L137BBS

APPLICATION 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 4 1bf/in® with a temperature rise of 20°C.
Although this load requires water as a coclant,
production design changes can be made to com-
pensate for any combination 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

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 values

VSWR VARIATION WITH FREQUENCY

1.5
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DESCRIPTION

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 between7.9 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.

GENERAL CHARACTERISTICS *

ELECTRICAL
Frequency Range ............. 7.9to 8.4 GHz
Power Dissipation, CW, max ......... 20 kW
VOWRG: AKX . o500 5 o sime 5 swimars psoms s 1,151
ENVIRONMENTAL®

Operating

UGV putasamms Frr, oo, o e s Continuous

Ambient Temperature ......... -28 to +65 °C

Relative Humidity, including

water and frost condensation......... 95%

Non-Operating

Temperature ................. -62 to +75 °C

AlGTAAE suwv s snmss comus swauns 586 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 addi-
tional data or product refinement, Contact your local
Varian Sales Office or the Palo Alto Tube Division be-
fore using this information for equipment design.

2039 1/69

palo alto tube division/611

hansen

L137BC2

HIGH POWER

1.9-8.4 GHz

CALIFORMIA AVENUL DPERATION
PALD BTE CRUSDENS

4 o

PHYSICAL

Dimensions .............. See Outline Drawing
Welght, apPTOR.:uwws s ssws sssmns ssass 56 1.5 1b
Mounting Position .................... Any
Coolant, by weight ........... 60 = 3% ethylene
glycol/40 = 3% water
Inlet Temperature ................ 49-60 °C
Flow, minimum, for 20 kW .... 3.8 gal/min
Pressure Drop, at 3.8 gal/min..... 2 1bf/in®
Temperature Rise, max ............. 20 °C
Outlet Temperature, typ............. 80 °C
Hydrostatic Pressure ............ 125 1bf/in3%g

Standard Finish
Exterior Surface ......... Red Copon Epoxy
Material . . cwwos smwms swmas swmas OFHC Copper,

A10, Ceramic, and Brass

2. Tor special environmental requirements, contact your
local Varian Sales Office or the Palo Alto Tube Division.

3. The waveguide flange meets the dimensional require-
ments of the latest issue of MIL-E-3922,

Printed in U.S.A.

way/palo alto/california 94303
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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 2 Ibf/in®with 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-

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 by the following formula:

P (kW) =k x 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 be determined
from the ''Characteristic Curves."

CHARACTERISTICS CURVES

Typical performance values

CONSTANT k,FOR POWER FORMULA

.28
2T

PERCENT BY WEIGHT

ETHYLENE GLYCOL

.26 10 ——
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L159AA2

HIGH POWER
MICROWAVE WATER LOAD

9.925-6.425 GHz

DESCRIPTION
The L159AA2 teflon-wedge water load is a 6.425 gigahertz, Modifications or load re-
dummy termination for WR159 waveguide. It is matching is not necessary with changes in the
ideal for use as a dummy load and for making ethylene-glycol and water mixtures. This load
rapid calorimetric power measurements in high- dissipates up to 12 kilowatts of CW power.
power commercial CW satellite communication Very small and sturdy, the L159AA2 life
transmitters operating between 5.925 and expectancy is at least 20,000 hours.
GENERAL CHARACTERISTICS *
ELECTRICAL PHYSICAL
Frequency Range ......... 5.925 to 6,425 GHz Dimensions ............. See Outline Drawing
Power Dissipation, CW, maximum .... 12 kW Weight, @PPTOR vy cuwss srsiss s spmne s@as s 5 1b
VOWER: ¢ svwsscanns ismus samms sammas 1,141 Mounting Position ....... Vertical, flange down
Coolant ....... Water or Ethylene Glycol/Water
Outlet Temperature, maximum . ....... 90°C
Coolant Flow, minimum ........ 2.4 gal/min
APPLICATION NOTE Pressure Drop, at 2.4 gal/min. .... 5 lbf/in?
P COOLING Hydrostatic Pressure, maximum .. 125 1bf/ing
Greaaiine 54 e Ge i T R Waveguide P?essure ............... 5 1bf/in%g
power requires a liquid cooling system capable Standard lj“imshes
of providing atleast 2.4 gal/min against a pres- Wavegulde and Flange ......... Copper Alloy
sure drop of about 5 lbf/in® with a temperature EXt(?I‘lOI‘ BB 2.1 s e Bed Copon Sy
rise of 20°C. The coolant can be any ethylene MatErialls, sommissimiim s & min Sakens 5 g Brass
glycol/water mixture. Average power, flow
rate, and temperature rise are interdependent
but may be varied within the specified limits. CHARACTERISTIC CURVES

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 CONSTANT k FOR POWER FORMULA

Typical performance values

can also be calculated by the following formula: 23 | PERCENT BY WEIGHT
P = 0,221 (F) (T~ Ty "26 N",%‘\ ETHYLENE GLYCOL
where, 25 - — —
P = average power in kilowatts .24 — —
0.221 = a constant including the specific heat of 23 /’zz — — ==
60/40 ethylene glycol/water mixture = .22 /,eo —‘/ —
at an inlet temperature of 60°C. (Con- 21 p——=t" o // =l
stant k for other mixtures can be de- -&e — [ ——
termined from the 'Characteristic -': 7‘:2//-"' - e
Curves.") a [—
F = flow in gallons per minute i | 00T 1T |
. T, = temperature of outlet liquid in °C. "Go 20 40 60 80 100 120 140 160
f T, = temperature of inlet liquid in °C. INLET TEMPERATURE (°C)
2040 12/68 Printed in U,S.A.
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L159AA2

OUTLINE DRAWING®

1/2 —14 NPT NIPPLE—TYP

WAVEGUIDE WR 159
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I
F— 8.500 MAX Aﬁ
CPR I59 F FLANGE
DIMENSIONS ARE IN INCHES
NOTES:
1. Chavacteristics are based on performance tests. These fore using this information for equipment design.

values may change without notice as a resultof addition-
al data or product refinement. Contact

your local

2. The waveguide flange meets the dimensional require-
ments of the latest issue of EIA Standard RS-271.

Varian Sales Office or the Palo Alto Tube Division be-




MEGA-POWER

L284AAT

MICROWAVE WATER LOAD

o

Ambient Temperature... Only limited by coolant
Relative Humidity, including
water and frost condensation........... 100 %

Pub. 1729 4/67

2.6-4.0 GHz
DESCRIPTION
The L284AAT 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-I' 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, SFg, 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
ﬁ temperature. Since the coolant inlet temperature Non-Operating
may vary widely without affecting performance of Altitude. ............... w4 s e No limit
the load, special heat exchangers are not required. Shock, 50G, 11 +1ms........ Per Method 202,
MIL-STD-202
Features of this type of water load are high power Vibration, normal mounting. ...Per Method 201,
capability, low VSWR, calorimetric operation, in- MIL-STD-202
herent reliability, high pressure capability, small
size, very rugged, and full waveguide bandwidth PHYSICAL
operation.
Dimensions s : s ms s e s e s See Outline Drawing
Weight, aPPTOX s w55 msweamssseessins i s 28 1b
Mounting PoSition ..:wisessimenmiwswnsmss Any
GENERAL CHARACTENSHCS** Coolant...... i Ethylene glycol or water
Flow, for 25 KW' u:sswssmsmsmnsms 5 gal/min
ELECTRICAL Pressure Drop, gal/min ......... <5 1bf/ing
Frequency Range ............... 2.6 to 4.0 GHz Temperature Rise :s:saivsnsomimswniag 19 °C
Peak Dissipation, maximum Outlet Temperature, typ ...... swsmmems 80 ;C
Dry air, at sealevel................. 2 MW Static PTeSSUTE :«:wswssmsmsemsns 125 1bf/in“g
Dry air, at 30 Ibf/in%g............... 14 MW PAIOL ;o4 winswanny Standard Varian color unless
Average Dissipation, maximum ......... 25 kW specified otherwise by customer
VSWR, 0 - 80°C, typical............. 1.15:1 Material . c.oevemanesns Brass, unless aluminum is
specified by customer
*
ENVIRONMENTAL *For special environmental requirements, contact
Operating your local Varian Sales Office or the Palo Alto Tube
DALY as@e smsmeams s i@ @osaweswinse Continuous Division.

**This water load can be modified to meet other
specifications.

Printed in U.S. A.

L R A R A, o i T T R L e R G e e e R R S R S R R s e R et
PALO ALTO TUBE DIVISION ¢« 611 HANSEN WAY o

PALO ALTO ¢ CALIFORNIA




L284AA]T

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 80°C. Lower
values of VSWR can be proyided for narrow-band 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
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 = 0.264 (F) (T, - T

where,
P = average power in kilowatts
0.264 = a constant for pure water. (For other
mixtures see the accompanying graph.)
F = flow in gallons per minute
5 = temperature of outlet liquid in °C
T1 = temperature of inlet liquid in °C

OUTLINE DRAWING
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DESCRIPTION

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-
surenients 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,
SFg, 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 CHARACTERISTICS'

ELECTRICAL
ETequency RaNge . ouwswusasssivss 3.0 to 3.5 GHz
Peak Dissipation, maximum
Dry air, at sea level. vivesssvsmsnssn 2.0 MW
Dry air, at 30 1bf/in%g ............... 13.0 MW
Average Dissipation, maximum ......... 200 kW
VSWR, 30-80°C, input water, typical .... 1.15:1
ENVIRONMENTAL?
Operating
IPOWe R S ook, tow o s N oyevey ol gl = 1 MW pulsed
Ambient Temperature............. -15 to +27°C
Per Method 103B, Test B,
MIL-STD-202
Relative Humidity............... 80% at 26.7°C
Altitude. .. ... 6000 feet (23.5 inches of mercury)
Non-Operating
TeMPETAtIEE s w5 s swsines @6 i85 55 -54 to +71°C
Altitude sswssnnswpsnnimnies 6 893 40,000 feet
Shock, 50 G, 11 £1mS +vvowenn Per Method 205,
MIL-STD-202

Vibration, normal mounting ... Per Method 514.1
Para. 5.6, MIL-STD-810

Pub. 1730 4/67

PALO ALTO TUBE DIVISION ¢ 611 HANSEN WAY o

SUPER POWER

MICROWAVE WATER LOADS

PHYSICAL
Dimensions s s:sssassemssnsne See Outline Drawing
Weight; approx sewsssscsiasmusnsmameesanss 8 1b
Mounting Position ............ 0 I R B e Any
Coolant..... 5% 1R 15 15 5 8 o ol e e 8 ..... Water3
Flow, for 200 kW, min ............. 40 gal/min
Pressure Drop, 10 gal/min.......... 2 1bf/inZg
Temperature Rise, max.............0uu.. 20°C
Outlet Temperature, typ.........oovvueen.. 80°C
Static Pressure......... LI 200 lbf/inzg
BiniBh . . vnwiwsmssms Standard Varian Color unless

specified otherwise by customer
suswees 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 Office or the Palo Alto Tube

Division.

3. Can be designed for other coolant mixes.

Printed in U.S. A.
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L284BA3

APPLICATION NOTES CHARACTERISTIC CURVES

PEAK POWER v

RELATIVE POWER CHARACTERISTICS

The peak power dissipation capability of the L284BA3 100 = |
depends on the dielectric and gas pressure in the wave- 70 ~
guide. The peak power which can be handled using ol
dry air, dry nitrogen, or sulphur hexafluoride to pres- & gg SFe P
surize the waveguide is shown in the graph at the right. 3
Peak power is related to the dissipation rating for dry e 0 v
air at atmospheric pressure and sea level as unity. § 10

a 7 Z

5 o

g 4 r/

E 3 AR A
VSWR 3 2 A NITROGEN

& F, [
The basic design of this type of water load, in wave- |IO o 20 30 20 50 60

guide sizes of WR770 and smaller, produces a maxi-

mum VSWR of 1.15:1 over about 15 percent bandwidth ABSOLUTE PRESSURE “bf/i"‘zg)
at inlet coolant temperatures from 30°C to 80°C.
Lower values of VSWR can be provided for narrowband
units. Typical VSWR variations for this load are
shown in the accompanying graph.

TYPICAL VSWR CHARACTERISTICS

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 1bf/in? with a
temperature rise of 20°C. The coolant must be water,
production design changes can be made to compensate
for any combination of coolant mixtures (such as
ethylene glycol) and operating temperature ranges.

fﬁverage power, flow rate, a.nd tem[.:)el."ature rise. aTre |.02.9 X 33 35 37
interdependent, but may be varied within the specified FREQUENCY (GHz)

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 OUTLINE DRAWIN G
following formula:

VSWR

P = 0.262 (F) (T, - T,) ]
where, 3.29
P = average power in kilowatts o
L] |
0.262 = a constant including the specific heat f——1071 ——
water at an inlet temperature of 60°C B ‘—r
F = flow in gallons per minute .79
T_ = temperature of outlet liquid in °C =
2 DIMENSIONS ARE IN INCHES CPR-284
T1 = temperature of inlet liquid in °C AND ARE APPROXIMATE FLANGE




DESCRIPTION

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 7TA and 14A 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-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.

FEATURES

e Excellent accuracy.
® Ease of calibration.
® Simple operation,

V-4030A

CALORIMETER

GENERAL CHARACTERISTICS®

Measurable Power with a 50°C Temp. Rise, max
Model TA . ivisunvssaswwinnnpsass T KW
Model 1dh .sssivsvaninspsssnannins 14 KW

Accuracy:

Thermometers ,...veeeenseesseess 20,2 °C
Flow Meter
at 21°C Water Temp. ... +2% of full scale

Thermometers
Input Temperature Range ..... -1°to+51 °C
Output Temperature Range ... +25°to 75 °C
Soale DIVIBIONs cassscsssinnseomus Dol G

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, max” :
Model 7A ........ 0.57 gal/min (150 W/ C)
Model 14A ........ 1.14 gal/min (300 W/C)

Water Pressure, MaX ...eeeeessssq. 80 1bf/in’g

Dimensions ......ss44.... See Outline Drawing

Weight isuswpsumsnvesssmssessisnsavss 10 IDE,

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 he-
tween the readings on the thermometer is the rf energy
absorbed by the load.

Printed in U.S, A,
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V-4030A

CHARACTERISTIC CURVES

Typical performance values

V-4030A-7A FLOW CHARACTERISTICS V-4030A-14A FLOW CHARACTERISTICS
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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 7B and 14B 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-adjusting valve, 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 accurate power measurements, the coolant
lines between the calorimeter and the water load
should be as short as possible.

FEATURES

e Excellent accuracy.
e Ease of calibration,
e Simple operation,

V-40308

CALORIMETER

GENERAL CHARACTERISTICS®

Measurable Power with a 50°C Temp. Rise, max.
Modely B K rmett i o, St o ki 7 kW
Madel 14B siwsainssnniissascsnnssis L4 KW

Accuracy:

Thermometers v.veeeeeeeeeeessnsss 0.2 °C
Flow Meter
at 21°C Water Temp. .... +2% of full scale

Thermometers
Input Temperature Range ;... -1°to+51 °C
Output Temperature Range ,. +25°to+75 °C
Scale DiviSion svvesssssseessssesss 0.1 °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.?
Model 7B ........ 0.57 gal/min (150 W/°C)
Model 14B ..,..... 1.14 gal/min (300 W/°C)
Water Pressure, maX., ........... 80 1bf/in3g
Dimensions ............ See Outline Drawing
Wieight souinasvineiamnnepingsnseses o0 1Hs,

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 rfenergy
absorbed by the load.

Printed in U,S A,
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V-4030B

CHARACTERISTIC CURVES

Typical performance values

V-4030B-7B FLOW CHARACTERISTICS

V-4030B-14B FLOW CHARACTERISTICS
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V-4030-30B

TABLE MODEL
CALORIMETER

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 dissipates 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 load 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.

FEATURES

e Excellent accuracy

® FEase of calibration

Simple operation

® High power

GENERAL CHARACTERISTICS

Measurable Average Power, &

With 22°C rige, MK o ceewesvsnsssnss 30 KW
Accuracy

Thermometers vveeeeeeeeeeeseeses +0.2 °C

Flow meter

at 21°C water temp ...... +2% of full scale

Thermometers

Input Temperature Range ...... -1°to +51 °C

Output Temperature Range .,. +25°to +75 °C

Senle DIVEIOR «usssvvsssuswmsnsass 0ol %6
Coolant Flow, maX ......ceve... 5.96 gal/min
Coolant Pressure, max 80 1bf/in°g
Dimensions .v.eeeeeeee.. See Outline Drawing
WEIGht vuveeensesnssnsscnssssnsncesess 44 1b

2833 9/72

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 scale 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, Power 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:

P =T (Ty-Tp), where

P = Power (W)

F = Flow meter reading

Tq = Inlet coolant temperature (°C)
To = Outlet coolant temperature ()

Printed in U,S.A,
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V-4030-30B

OUTLINE DRAWING
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IF COMPONENTS

preamplifiers

main amplifiers

post amplifiers

logarithmic amplifiers
discriminators, AFC

voltage controlled attenuators
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ICP-1

Series

INTEGRATED CIRCUIT
PREAMPLIFIER

DESCRIPTION

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 specifications comparable to conventional
preamplifiers using point-to-point wiring., Con-
sequently, a substantial savings in size, weight,
and cost can be realized.

GENERAL CHARACTERISTICS® ORDERING INFORMATION *

2 - - - =Q3
P ELECTRICAL ICP -1 -60 -10 -50 -S

Center Frequency® ......... 30, 60 or 70 MHz
Bandwidth at 3 dB, minimum? ....... 10 MHz Input
Gain, MINIMUMA .covnsnsssmssseises 32 dB Model — Impedance
Noise Figure,

Typical ..... S oyl s .... 2.5 dB | Output

Maximum ..........e000vvneen.. 3.0 dB Series ———— Impedance
Input® and Output 50 ohm VSWR,

AR, «ssneniissmviissnsenns Dybel IF Frequency Bandwidth at 3 dB

Power Output at 1 dB Compression,
MIAIMUD, cipevsssssnaseresssaans 0 dBmM

. NOTES:
DC Power Requirements,
VOItage vasseenasnnsnssnwasasesss T2 VG 1. Characteristic values are based on performance tests.
Current ...... SN e R sssens DO TA 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.

PHYSICAL 2. When ordering, construct the model number as shown
above. Specify the desired center frequency, 3 dB band-
width and input impedance.

Dimensions ....... senwmmes Led X 1.8 X:0,3 in

Weight e e Aee . <1.0 oz 3. Any one of the following inputs can be furnished:

Connectors -50: 50 @, 2.0:1 VSWR, max
Input and Output ........... OSSM, 1.7 mm -S: 200 2, at 5 pF for single-ended mixers
Power Filtercon 1VB50 -P: 100 Q, at 10 pF for balanced mixers

.................... SR T el BT
~
2568 5/71 Printed in U.S.A.

varian beverly/salem road/beverly/massachusetts 01915







DESCRIPTION

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-f 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

ITLM

Series

CONSTANT-TRANSMISSION
PHASE LIMITERS

different antenna patterns, will not degrade the
received phase information.

GENERAL CHARACTERISTICS®

Center Frequency

ITLM=4 coveansnssnwns .. 30, 60 or 70 MHz

ITLM=5 5sssasasvscenanseesssees 120 MHz
Bandwidth, 3-dB

ITLM-4 ...... sasnsansnes d05 15 0r20 MHz

ITLM=5 ssvsnawsssnasanensusnnses 50 DIHE
Noise Figure, maX ...eeeveeesseeess 10 dB
Output Limit Level, within 1-dB ..... 0 dBm
Dynamic Range s eesissosamensas =00 00 dBm
Phase Match, -70 to 0 dBm, 3 units

With equal input signals .....ev0eeee D

With unequal input signals ......... 10
Input/Output Impedance

With maximum VSWR of 1,5:1 50 Q

Transmission Phase Shift
For 70-dB dynamic range, typ .... 7.5
For 70-dB dynamic range, max .., 10
For 20-dB dynamic range, max ,,. 5
Power Supply Current, at -15 Vdc

o

o

o}

ITLM=2;: ssisnsmas PEOIT sessnees 100 MAde

ITLM=5 4600 sesssemesens ceeeess 200 mAde
Dimensions s«sssseasisws . See Outline Drawings
Weight

ITLM~4 400 00e samasssnneameys O OZ

ITEM=5 suassnssvissuviscavvunens O OZ

Temperature Range .......... -20 to +70 °C

DETECTED I-F OUTPUT PULSE RESPONSE

=70 dBm INPUT

=
2
N.
E
2]
o
of
(] |
S
o Bi
'—
2
o
('S
x

TIME (100 ns/div)

0 dBm INPUT

+
;-

|I-F OUTPUT (0.05 mV/div)

TIME (100 ns/div)

ITLM-60-20-50 LIMITER

3082 9/73

Printed in U.S.A,
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ITLM
CHARACTERISTIC CURVES®

Typical performance values

PHASE MATCH OVER DYNAMIC RANGE
BETWEEN 3 UNITS

TRANSMISSION PHASE VARIATION
WITH TEMPERATURE
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RSy TS -
¢ L@ 2 ) 2 o| &
A 25 125 P
318 575 DIA THRU
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J1 INPUT -AMERICON 2052 1300 02
GROUND _—
= L e
i, -3%
19.05
6.750 |
inch - 7145 MAX .
mm Z—ISVDC J2 OUTPUT-AMERICON 2052 1300 02
ITLM-4
125 o 8500 + 0I5 "y
g | 2159 £ 038
P) 2 2 > ol &
T ﬁ‘ ﬁ| o @
1500 250
381 =
MAX 3';5 @_4(
} X _lo |o ) e 2 o| &
L;ZIS —{‘{Z DIA THRU —
) MOUNTING HOLES (4)
J1 INPUT-AMERICON 2052 1300 02 J2 OUTPUT-AMERICON 2052 1300 02
siion GROUND /
- oes MAX— S
750
Ul Wl 555
L m— '
8.750
— —
22225 MAX \
-15VDC
ITLM-5
NOTE:

1. Characteristic and curve values are based on perfor-
These values may change without notice

mance tests.

as a result of additional data or product refinement.
Consult the Varian Solid State East Division before using
this information for equipment design.



DESCRIPTION

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 electronic 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
provide high gain and narrow bandwidth can be
furnished on request. The ITV-1 is usually
connected between alow-noise, wideband mixer-
nreamplifier (or preamplifier) and a post amp-

ITV-1

Series

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 CHARACTERISTICS *

ELECTRICAL

Center Frequency©.... 30, 60, 70, or 160 MHz
Bandwidth, 3dB>

Wideband, min «v.... 12, 20, 25, or 40 MHz

Narrowband, max.. 0.3, 0.4, 0.6, or 0.9 MHz
Gain, Ml ssesessvssscsssssnusssssns 20 dB
Power Output, 1-d B compression, min .. +3 dBm
Noise Figure, MaX s.sassiiecssssseonse 10 dB
Source and Load Impedanc€.seeeeeeeee 50
Power Requirements

Voltage: s sseinesaesioseiessiessessss—20 VAC

CULTENL o o snsanosisnessensssscssases 30 THA
Bias Voltage cisssssssessinsanas 0to-10 Vde

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.

Do

. 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
DIMEensSions « s sssswsvssns See Outline Drawing
Welght, aPPTOX ¢ «o e wssiesmes s sssssss 6 oz
Mounting Position ..................... Any
Connectors
Input and Output ......... BNC for UG-290/U
POWER . .nsevsiwens Eire Filtercon 1250-003

ORDERING INFORMATION®

ITV-1 -30 =-12 =50

Amplifier ——l I— Input

Model Impedance
Center Bandwidth
Frequency at 3 dB

Printed in U.S.A,

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

VARIABLE BANDWIDTH
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ITV-1

CHARACTERISTIC CURVES

Typical performance values
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ITM-2

Series

SOLID-STATE
[F AMPLIFIER

DESCRIPTION
ITM-2 Series IF Main Amplifiers are sturdy, A
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 signalsto 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.

£

1
GENERAL CHARACTERISTICS CHARACTERISTIC CURVES
Center Frequency® ........ 30, 60, or 70 MHz Typical performance values
Bandwidth, at 3 dB, min® . 10 MHz
e N wwwes semeiels IF
A IF Gailly MIN. icsvssmmmssswssns smeee s 90 dB +12 RTINS TN UTTEIATION PANRMBRISTILS
IF .to Vigeo Gain, a-c coupled, min .. 100 dB +8 | T IN]| ————- ZL(’)LdLB%i\I#q
Noise Figure, max ................ 2.5 dB VAR A ATTENUATION
IF Gain Control Range, min ........ 60 dB +4 / X7 \‘\
Phase Tracking, max E 0 1[30 MHz)_g[‘so MHz| \'y
At room temperature ............ 2.0 ° = ,ll 3 Ak 2 N
TA =-55t0 +70°C ...ovvvuvnnnn.. 3.5 ° 5 AN 1
: 2 [ FiF AR \
Gain Tracking, max 5 —s8 H L] N AN
At room temperature ............ 1.0 dB °© :Ill - !I \\ - \\ 5
TA = =55 t0 +70°C . .vuvruvennnnn. 1.5 dB e 1 N =
IF Output, at 1 dB =811/ // X e \ ~
compression, min ............... +13 dBm —pgl il o __Lf b s
Video Output, at 1 dB O 10 20 30 40 50 60 70 80 90 100 110 120 130
compression, 100-2 load, min .... +5 V RERTUBIEN MR
Pulse Output Rise Time, max ...... 0.1 us GAIN CONTROL CHARACTERISTICS
Source Impedance, nom ..... e e e 50 70
IF Output Load Impedance, nom ..... 50 @ ”/
Temperature Range, operating -55to +70 °C = =
Power Requirements 25 |
Z
Voltage ....covvviennnnnnn. T -20 Vde o -~ ‘
CUrrent, MaX wasenmmsemmsesesas: 120 mA 540 // '
AGC Bil8 . .neyon P T .. 0to-10 Vde G /
Dimensions .....ii000u.. See Outline Drawing 5
Weight, approx ......cciiiiiiininnnnnn. 20 oz = 20
Connectors 3 //
PN IF and Video ......... Type BNC, UG-290/U 5
INPULt POWET « o s wmossmmos o Cannon DA15P o
0 04 o8 2 3 20 24 28
BIAS VOLTAGE (vdc)
2498 1/71 Printed in U,S.A,

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




ITM-2
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ORDERING INFORMATION®
ITM -2 -30 -10 50 -MP

GAIN DIFFERENCE (dB)

Model —J I——Matched
Pair

Series p— Output
Impedance

IF Frequency Bandwidth
at 3 dB

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.

- = - e
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ITF-4

Series

SOLID STATE
SEARCH AND LOCK AFC

DESCRIPTION

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
Impatt 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.

~
1
GENERAL CHARACTERISTICS
ITF-4-60-08-50

Center Frequency® .....coeeceeees 60 MHz Power Requirements, typical
Discriminator Bandwidth, AL HLE VAC weovanscosscemossimnss 25 mA

peak-to-peak, min® .,........... 8 MHz At -15Vde c.ovvvrennnnreneennnnnns 55 mA
Required Input Signal Level, +1 dB 0 dBm At #40 Vde icooeaess o A e e 5 mA
Input Pulse Width, min .......... .0.1 ps At -40 Vde ....... S 0T DO DIOIOT: DD 30 mA
Sensitivity, typical .......u... ve.. 20 V/MHz Temperature Range,
Search Period, typical ........... 13 ms operating ......vveennnnnn.. -40 to +70 °C
Sweep Range, typical ............. 5V Dimensions «: cssetinssvos See Outline Drawing
DC Manual Range Adjustment® +5 to +25 V Weight, approximate ...........ceee... 20 oz
Input 50 Ohm VSWR, max ....... 1.5%1 Input and Output Connectors ........ Type BNC
Output Load Resistance, min ., 100,000 Q Power Connector ....cececsees Cannon DA15P
NOTES: 2. Models can be furnished at other center frequencies and

discriminator bandwidths on special order. Specify the

1. General characteristic values are based onperformance center frequency and discriminator bandwidth desired

tests. These figures may change without notice as a when ordering.

result of additional data or product refinement. Consult

the Varian Solid State Division before using this infor- 3. If negative tuning voltage is required, so specify when

mation for final equipment design. ordering.

i

2916 11/72 Printed in U.S.A.

varian beverly/salem road/beverly/massachusetts 01915




ITF-4 Series

OUTLINE DRAWING
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ICL-3

Series

HIGH FREQUENCY
INTEGRATED CIRCUIT
LOG AMPLIFIERS

600-2,000 MH:z

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 ICL-5 incorporates the Beverly Division’s exten-
sive experience in manufacturing hybrid integrated
circuits. Reflow soldering techniques are used in

assembly because of their proven reliability. Ampli- OPTIONS
fiers can be supplied as standard humidity protect- ) _
ed circuits or can be hermetically sealed. Excellent ® Hermetic Sealing

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.

® High Temperature Operation to 85°C
® Power supply protection and regulation
® Matched Sets

GENERAL CHARACTERISTICS

Frequency Range?................. 600 - 2000MHz

Input Dynamic
Range3............. between —70and +5dBm

Log Linearity 4 over dynamic range and

selected frequencybands .............. + 1dB
Log Slope (Sensitivity)............. 20 to 50 mV/dB
Rise Time

With 30 mV/dB log slope, max............. 10 ns

With 50 mV/dB log slope, max............. 15ns
Fall TIMe, MaX s srurenceics s masasemnseses 100 ns

Input VSWR (relative to 50 §2 source)
Forany 100 MHzband .................... 1.5
Forany 500 MHzband .................... 2.0:1

4386 - 9/80

Video Output, d-c coupled into 932 load, for 70 dB
Dynamic Range

With 30 mV/dB log slope®........... 0to02.2 Vdc
With 50 mV/dB log slope............ 0to3.5Vdc
DCoffset.......cooviiiiii .. 0 = 100 mV
Operating Temperature.............. -30to70°C
6
Power Supplies Required
Voltage,at 160 mAdc, max ............ +15Vdc
Voltage,at50 mAdc, max ............. —15Vdc
or
Voltage, at 160 mAdc, max ............ +12Vdc
Voltage,at50 mAdc,max ............. —-12Vdc
Dimensions................ See Outline Drawings
Weight,max. ... 40z1114 g

Printed in U.S.A.

varian/beverly division/salem road/beverly/massachusetts 01315



ICL-5 TABLE |
Nominal | Minimum Minimum
Center 3dB Dynamic Minimum
Frequency | Bandwidth Range3 TSS Type Number’
(MHz) (MHz) (dB) — (dBm)
750 300 70 80 ICL-5-750-300
750 200 70 80 ICL-5-750-200
750 100 70 82 ICL-5-750-100
750 50 70 82 ICL-5-750-50
1000 500 70 5 ICL-5-1000-500
1000 300 70 80 ICL-5-1000-300
1000 200 70 80 ICL-5-1000-200
1000 100 70 82 ICL-5-1000-100
1000 50 70 82 ICL-5-1000-50
1250 300 65 75 ICL-5-1250-300
1250 200 65 75 ICL-5-1250-200
1250 100 65 78 ICL-5-1250-100
1250 50 65 80 ICL-5-1250-50
1500 300 60 70 ICL-5-1500-300
1500 200 60 70 ICL-5-1500-200
1500 100 60 75 ICL-5-1500-100
1500 50 60 75 ICL-5-1500-50
1750 200 55 70 ICL-5-1750-200
1750 100 55 70 ICL-5-1750-100
1750 50 55 75 ICL-5-1750-50
1800 | 200 55 70 |ICL-5-1800-200
1800 | 100 55 70 |ICL-5-1800-100
1800 50 55 75  |ICL-5-1800-50
1850 200 58 70 ICL-5-1850-200
1850 100 55 72 ICL-5-1850-100
1850 50 85 73 ICL-5-1850-50
1900 | 200 55 70 |ICL-5-1900-200
1900 | 100 55 72 |ICL-5-1900-100
1900 50 55 73 |ICL-5-1900-50
1950 100 55 72 ICL-5-1950-100
1950 50 55 73 ICL-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 specific
bands. Typical ranges are shown in Table I.

3. The input dynamic range is dependent on frequency.
Consult Table | for dynamic range of a specific band.

4. For full temperature range operation, add + 0.5 dB to
log linearity.

5. At 30 mV/dB, the video output can drive loads as low
as5082.

6. Logamplifiers are available with reverse power supply
and 25 Vdc over voltage protection.

7. When ordering, construct the type number as shown
below. Specify the center frequency and bandwidth.
Other center frequencies can be furnished on special

order.
ORDERING INFORMATION ’
ICL - 5 1000 500
MODEL BANDWIDTH
SERIES CENTER
FREQUENCY

CHARACTERISTIC CURVES TYPICAL PERFORMANCE AT 25°C’

These plots are of typical ICL-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 figure 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 frequency and

ICL=5 SERIES

S/N B12A

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. 1

DEVIATION (dB>

LOG SLOPE

The log slope is the average slope in
mV/db of the straight-line portion of
the log curve. For the ICL-5 series of
amplifiers, this is typically 20 to
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 2
data shown for this amplifier was T
taken in 1 dB increments over the r
input power range of —55 to 0 dBm at 2. 08 +

(VOLTS)

2zt

VIDEO

- S =

48. 54 mV/dB

afrequency of 1.8GHz.

-48 =39 -38 —25 -28 =15

INPUT POWER (dBM)

O

4



ICL-5
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 IF 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 ICL-5 series log ICL-5-1758-28@8 S/N B45A
amplifiers centered at the
frequencies of 1 GHz and %8 e 2 aBM
1.75 GHz. = e i e i i
LIS, e e ~5 dBM
The output video voltage at 2.5 4 .
each frequency is plottedat | | T e R e e -
its corresponding input IF . — P ——— e
power level in dBm. In an ~ 2ol T R e e
ideal case, these lines will 2 e oo e I T —
be equidistant from each 5 e - - ———
other and perfectly flat over © g.le I S
the band of interest. = s TTT——-—— 30 dBM
L
The excellent performance H e e e e T IR R ke PSS TTe———___-35 dBM
shown here can be optimized = I T I
for narrower bandwidths. For S - T — e _ip dBM
some applications it is desir- P S 1 e e e ———
able to limit the IF bandwidth . ST T - . T 45 @B
in order to limit the corres- = e
ponding small-signal noise tf— ----- R T e = ~—»f_;:,t:§§ :::
bandwidth. When this is re- 2.0 I S e S S S
quired, a filter can be added 1.5 1. 55 1. 60 1. 65 1.78 1. 75 1.80 1.85 1.92 1.95 2. 00
between the fourth and fifth FREQUENCY (GH=z>
stages of the amplifier. This
limits the noise bandwidth
of both the input noise from
the receiver front-end and
the self noise of the logarith-
i amplifier. ICL-5-1002-588 S/N B34A
Varian defines bandwidth as 5. 1l
the minimum 3 dB band- e ——— e e g ——-— 0.8 dBM
width measured close to the
video noise level where the L7s o
detected output is approxi- = T
mately linear. ——— - T—-—-10.8 dBM
1.58 |
______ e e [P
» 1.251
il
=]
e e e —— e — _-32.8 dBM
~ 1.08 4
o
o = —— e —_——eTt—— . -4B.9 dBM
= 8.75 L
=
——————————— S -53.0 dBM
8.52 |
! PSS e s e w i T TT—-— _-60.0 dJBM
g. 25
* T e s e e e e T ——-——__-70.8 dBM
|
2. 20 ‘ - N ; s
708 800 T} 1200 1122 1200 1300
FREQUENCY (MH=z)




ICL-3
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ICL-6-160-80

WIDE DYNAMIC RANGE
INTEGRATED CIRCUIT
LOG AMPLIFIER

DESCRIPTION

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 availble. This amplifier is de-
signed to meet the requirements of MIL-E-5400,
Class II, environments.

OPTIONS®
e Wider bandwidths — up to 500 MHz e Temperature stabilization
® Higher gain ® Hermetic sealing
e Limited i-f output — +2 dB at 0 dBm ® Units matched within +1 dB over entire fre-

o Integrsl yoltage repulation quency and dynamic ranges

GENERAL CHARACTERISTICS®

Center Freguency, +10 MHZ ¢e¢eeese 160 MHz Dimensions seeeeessscssse See Outline Drawing
Bandwidth’ SdB ® 000 0B BOOL PSRN 80 MHZ Weight @0 0000000 sOORLIOLOOLEONODS <4 oz/<114 g
Input Dynamic Range Operating Temperature Range.. -54 to+80 °C

Between -75 dBm and +5 dBm .. Any 70 dB
Video Rise Time ..cceoccevecccccss 20 ns
Log Accuracy (Linearity), NOTES:
Over the dynamic range, at 25°C .. <1 dB
Input Impedance ececeeccesccsssscases 50 Q
Video Output Load Impedance seseese 93 Q
Video Output Voltage, max seeeessee 2.5 Vdc 2. Characteristics are based on performance tests per-
D-C Offset Drift, 0°C t060°C evences +1 dB formed at 25° C unless otherwise specified. These values
Power Supplies Required may change without notice as the result of additional data

or product refinement. The Varian Beverly Division
Voltage, at 80 mAdc max «.eeeeee +12 Vdc should be consulted before using this information for

Voltage, at 125 mAdc maX seeseeee -12 Vdc final equipment design.

1. These options are available at extra cost and may re-
quire longer delivery time.

3643 2/71 Printed in U.S.A,
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ICL-6-160-80

OUTLINE DRAWING
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ITL-7

Series

WIDE DYNAMIC RANGE
SOLID STATE
LOG AMPLIFIERS

DESCRIPTION

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,

Special models having linear and limited i-f
output can be furnished on request. These
amplifiers can be supplied as matched pairs
with the log-video amplitude matched to the
input within 1 decibel.

P
GENERAL CHARACTERISTICS *
Input Dynamic Range .......... =80 to 0 dBm ==
LOg ACCUTACY +uvvussnssssonssss + 1 dB . Moo |
SENSItIVItY vvevevseesnssssnsnsss 22 mV/dB Operating | Hmall ignpl| Bige Type
OVErshOOt, MAX «.vevusvenssnnnss 5 9 Frequency =8 dE'E Time Number
Output Load Impedance ......... 93 Q Bandwidth
Source Impedante .. csesesssiosss 50 Q (M) (A=) (1)
Operating Temperature Range -40 to +70 °C 30 10 0.1 |[ITL-7-30-10-50
Power Requirements 30 18 0.06|ITL-7-30-18-50
Voltage swssessnnnsssssassssa =18 Vde 60 10 0.1 |ITL-7-60-10-50
CUBTENL owesssecsisiss cieeee 100 mAdec 60 20 0.05|ITL-7-60-20-50
Weight seeeses 6 oz
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 *
LIMITED I-F OUTPUT D-C COUPLED OUTPUT
Output Dynamic Range .......... =70 to 0 dBm D-COffSet iiinssninsrosssssassss 02 10 mV
I-F Output, nominal ....... OGN A0 0 dBm D-C Offset Drift, from -40to+70 °C 100 mV
Output Load Impedance ......ee00ee. 50 Q Power Supplies Required
P Output Variation Voltage, at 100 mAdC ceveeeveass +15 Vdc
‘ Over Dynamic Range of -60to0dBm  +1 dB Voltage, at 100 mAde +..e000ue..  -15 Vde

Over Dynamic Rangeof -70to0dBm  +3 dB
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ITL-7

OUTLINE DRAWING

FL | POWER
_\\\\\ GROUND
6.500 + 0I5 o 7

165.1 £ 0.38

f 57 2 2 2 ﬁ?
'5% 1.250 i
81 3i7s I
¢ b @ 2 o &
125
Lm 2Eoia. —
MOUNTING HOLES (4)
JI INPUT-OSM 215 B
g g
R f 52,4 MAX i
750
905 [lll [l
MAX
' 6.750 -
I 17145 MAX ’
J2 OUTPUT—OSM 215
inch 5
mm

NOTE:

i

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.




DESCRIPTION

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-
lation 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.

KC-7A
COAXIAL

1.0-18.0 GHz

MIXER-PREAMPLIFIERS

GENERAL CHARACTERISTICS *

Maximum Minimum Minimum Basic
RF Frequency Noise Figure2 RF and LO VSWR LO to RF RF to IF Model
Range Typical | Maximum | at 50 £ Impedance Isolation Gain Num ber”
(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-TA
12.4-18.0 8.5 9.0 1,7:1 5 20 KKC-7A
ELECTRICAL PHYSICAL
Power Output, at 1 dB compression Dimensions s«esswwvsonns See Outline Drawings
TYDICAL 556w 1000w 550585 05 515 6 vl w0k 6 +10 dBm Weight, maximum .....ce00eeenees s 0 OF
IVIIBEERINUN (o v i i o5 o oo o s i i o1 50 540 +8 dBm Connectors
Bandwidth, 3 dB%.......... 10, 20, or 40 MHz BE @l TD suvuismunisnnnmenns SMA-3 mm
Intermediate Frequency 30, 50, 60, or 70 MHz IR cemwssneeassmeess .... BNC, UG-290A/U
IF Output VSWR, maximum ,........ 2:1 POWET ..ieeiveennnns Bendix PTO2E-10-6P
LiO! InpUt: POWET ; s s 000570 s s 0 81018 1610 91 855 3 to 4 mW ORDERING |NF0RMA"0N6
Output Impedance®, . t .............. 50 @ L KC -TA -30 =10 -50
DC Power Requirements
Voltage & . q .......... s eeinEEe -20 Vdc F requency—T | — Output
CUBTERL s s ww s wupeinn sbamndonins 10 mA Band Impedance
Mixer Bandwidth
Type At 3dB
Preamplifier Intermediate
Type Frequency
2969 3/73 Printed in U.S.A.
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KC-7A

OUTLINE DRAWINGS

LKC-7A SKC-7A
3781 ~<RF.&LO.INPUT 3781 RF.&LO.INPUT
8604 MAXT T T T TN ypE s 8604 MAX—= T TTYPE 'sma
| = =2 1 - =
oy oot P | oot
37.69 b © MAX 37.69 MA
MAX z pi MAX -
il 2484 2,093 b ] 2ase | 2093
b Go0g WX = ==gle MK 6309 MAX 5316 MAX
156 + 016 2141 010 156 + 016 2141 £ 010
396 x04l | 54.38 £ 0.25 396 £041 || 5438 £ 0.25
6- PIN_POWER —_ 5 i 6 -PIN_POWER |
RECEPTACLE ~ i R 1 RECEPTACLE
PTO2E-10-6P 1000 £ 010 2192 e 1000 + 010 353
(EHG P 254 :025 quax 254 £025 Sy
— ;@ ? |
‘ b 1
531 016 | % 219 531 & 016 N xonieon v 219
L.E OUTPUT, TYPE 'BNC' - (ADD 25, THICKNESS OF COVER, LF OUTPUT, TYPE 'BNC' - (ADD 522, THICKNESS OF COVER,

FOR TOTAL HOLE DEPTH)

FOR TOTAL HOLE DEPTH)

KKC-7A
CKC-TA & XKC-7A 4156 RF & L.O. INPUT
- 105,56 MAX _\: TYPE 'SMA
378l - R.F. & L.0O. INPUT = S
8604 MAX— "1 U7 TTYPE 'sma' —2,
= ; ;
= 1.984 - = S 2500 -
e 1484 | 35
MAX 376 L MA
y MAX ]
2484 2.093 T 2484 2093
17 6309 MAX |le— — 5316 MAX Fe— — 6309 MAX |e— — =316 MAX e—
156 + 016 2.141 £ 010 156 + 016 2.141 £ 010
396 041 | 54.38 £ 0.25 396 £041 | 5438 £ 0.25 ‘
6-PIN POWER ; 6- PIN_POWER
RECEPTACLE . e A EIT—:ggET‘%CIB% - '
P10O2E-10-6P I 1000 + 010 =222 -10- 1000 + .0i0  1.280 & 020
(BENDIX) | | b 22=20 3823 (BENDIX)
254 £ 0.25 254 £ 025 10871 £ 05]
: — MAX
| % @ 1 T i —f t
531 + 016 | 219 531 + 016 | REMOVE SCREWS
349 £ 041 \ GSRNE2R X mmg HELF () 13.49 £ 041 T0 REPLACE DIODES
I.F. OUTPUT, TYPE 'BNC' (ADD 555 THICKNESS OF COVER, I.F OUTPUT, TYPE 'BNC' 219

NOTES:

FOR TOTAL HOLE DEPTH)

PROJECTION

©d

inch
mm

6-32NC-2B X 556 DEEP (4)

090 "
(ADD‘?E, THICKNESS OF COVER,
FOR TOTAL HOLE DEPTH)

R.F. AND L.O. INPUTS ARE INTERCHANGEABLE

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.

Output impedances of 75 Q or 93 @ are available on
special order.

Models which operate from a +20 Vde, 10 mA supply
are also available.

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 Vdec supply is desired.




MIF-8394

MONOPULSE
I-F SUBSYSTEM

DESCRIPTION

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 antennas.
By adding the X 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 X channel level by more
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 X and Z + jA

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 (# - 90°).

Special 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 *

Input Impedance, nom ,............. 50 @
Input Center Frequency ......eeeeee. 60 MHz
IF Bandwidth, at 3dB, nom ,........ 15 MHz
Pulse Rise Time Response .......... 70 ns

Pulse Width, £ and A channel ... 100 ns to CW
Number of Input Channels

Sumy B .. civsisennsisRE s s ERus s R
Difference, A ...viiiiiiirinnans 2
Number of Output Channcls
Azimuth; A .oivevnssenssismsnies 1
Elevation, A .....oiiiieennnenns 1
Linear Video ..icvsiisnvessnsanine 1
LANEAT D=0 4 66 5 w000 160016 o1 0 da 10 0 01 038 1
LANCAL JF' oo wivioiommmisia s s msaidss 1
Relationship of Input Sum
and Difference Signals ......... Quadrature
Dynamic Range: ..cswessnweis -65 to -5 dBm
Phase Detector
Characteristic, nom........... cos (# -90°)
Peak Output, nom ............ 150 £ 20 mV
Load; MR sssesemnsinmnnsswniis 1000 @
Linear Channel
Gallly, TR e e 5o Shels e e wile e o e evs o 60 dB
Linear IF Output, max ........... 10 dBm
Video Output ::isswsvssmmnis Positive pulse,
AC Coupled, 1000 2 load
D=C Output « vovssnmssswanssnes DC Coupled,
Internal Detector, 10,000 Q load
2913 10/72

DIMENsions «s.wevissmess See Outline Drawing
Weight, approx .........cccvvuvvennn. 6.25 1b
Connectors
Sighal .ewwmaee o8 o a s SO0 O G A0 O GO0 OSM
Power and DC Output ............ Filtercon
Supply Requirements
VOILAGE: ;e mias.swms s v 5 s s o manssesss -15 Vdc
CUBLENE oo snein e s sisisisiaisians elereis 600 mA
Temperature Range, oper ...... -40 to +70 °C

CHARACTERISTIC CURVE "

Typical performance values

DIFFERENCE CHANNEL VIDEO OUTPUT RESPONSE COS (§-90°)

+150 —
+125 ¥ s

+100 o

+ 75 2

+ 50 A

+ 25 Vi
0

- 25

_ & /

/

- 75

—100 ///

—125 —

— 150 ]
~80 —60 —40 —20 O +20 +40 +60 +80
PHASE ANGLE, AT PHASE DETECTOR (°)

OUTPUT (mV)
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MIF-8394

Al LIMITING PHASE |Al'
N PAD COMBINER AMPLIFIER DETECTOR [OUT
'4 LINEAR THRESHOLD
AMPLIFIER ouT o
~ L | 3-WAY [— 2— WAY LIMITING 90°PHASE 2— WAY
IN DIVIDER |— DIVIDER AMPLIFIER SHIFTER > DIVIDER
A2 LIMITING PHASE |A2'
=N PAD COMBINER AMPLIFIER DETECTOR [OUT
— L%g'% MAX =1 219+ 0I5
250015 | , 15.500 £ .015 ) . 5561038
6.35 £ 0.38 3937 + 038 ™
438 + 015 | 7.750 £ 0I5 . 1.500 + 0I5
e [ - —_— | —_——
IEES 0.381 ‘ 196.85 + 0.38 'V 38.1 £ 038
——— == S
T % JIIF INPUT IF OUT J2 A I |
GND | ‘
20322 : 813% oD VDCLINEAR IF AMPLIFIEVRIDgg ‘;‘f} ji . ‘ ‘
2 = a0uT |
3625 + 015 N TERTE. | | 4500 % 015 ‘
9208 + 0.38 GNDZ_ ;5 ypc - 114.3 £ 0.38 ‘ ‘
PHASE |
|;§gg ::::: Ooé% | 911F INPUT IF ouT J2 DETEGIOR 6438 £ 0I5
’ LIMITING IF AMPLIFIER J2 163.53 + 038
GND/_ 5 vpe £IN 6.890
Js5 e
JIIF INPUT IF OUT J2 aourz ‘. II?A%XI
LIMITING IF AMPLIFIER a3 \
GNDZ_ 5 vpc ‘ AIN2 ‘
: == = —t
147 / L%g% ?3%"6 2
%% DIA. THRU-/ AMERICON
(8 MTG HOLES)
438 + Ol 51
.13 £ 038 }
¢ Y i
g e
mm
NOTE:
result of additional data or product refinement,

1. Characteristics and curves are based on performance

tests.

These values may change without notice as a

Varian should be consulted before using these data for
equipment design.
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DESCRIPTION

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 circular 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
angular position of the attenuating element in the
circular section (i.e., it follows the law 40 log
sec ) 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.

2040

Series

PRECISION
ROTARY VANE
ATTENUATORS

Attenuators can be supplied with attenuation
ranges greater than 60 dB. They can also be
furnished in a combination with a rotary phase-
changer unit. These units are usually coupled
at the circular waveguide section to minimize
mismatch errors at low attenuation settings.

GENERAL CHARACTERISTICS *

Maximum Maximum Flange-
Waveguide Insertion | Maximum | Phase Change To-Flange Model
Frequency Choices Loss Power Variation Length Number
(GHz) WG| R |WR (dB) (W) (°) (mm)
17.6-26.7 20 (220 | 42 0.8 150 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 1500 | 19 1.0 0.7 5 125 VEQ-2040W
49.9-75.8 25 (620 15 1210 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 1900 | 10 1.5 0.3 6 80 VEB-2040B
92.3-140 28 [1200 8 2,0 0.3 6 80 VEB-2040Z
Py
3812 7/78 Printed in U.S.A,
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2040

GENERAL CHARACTERISTICS(continued)** O

Attenuator Scale
Scale Range Increment
(dB) (dB)

0-4 ~ 0.01

4-30 0:1
30-40 0.2
40-60 05

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.

Attenuation Range3....ceeevenesens 0-60 dB
Attenuation Accuracy,
the greater of ..eceecececnceces 0.1 dB
or
1%
Maximum SWR ceeescscscsssssesss 1e15:1

2. Outline dimensions, weights, and packaging information
can be furnished on request.

3. Wider calibrated attenuation ranges can be provided on
special order.



2041

Series

CALIBRATED

GENERAL PURPOSE
ATTENUATORS

DESCRIPTION

Varian 2041 series general-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 glass
on glass fiber depending on the model. Unless
otherwise specified, a calibration is provided
at the center-band frequency. Calibrations at
different frequencies can be provided at no
extra cost.

~
GENERAL CHARACTERISTICS®
Calibrated Maximum
Frequency Waveguide Attenuation | Calibration | Insertion | Maximum Model
Range Choices Range® Accuracy Loss VSWR Number
(GHz) WG R | WR (dB) (dB) (dB)

11.9-18.0 18 140 62 0-30 +0, 2 0.3 1.07 VEU-2041U0
17.6-26.7 20 220 42 0-30 +0..3 0.3 1 O 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 0.4 107 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-2041R
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-20417Z

NOTES:

1. Characteristic values are based on performance tests. 2. Wider calibrated attenuation ranges can be provided on
These figures may change without notice as a result of special order.
additional data or product refinement. Varian Associates
of Canada Ltd. also reserves the right to withdraw any 3. Outline dimensions, weights, and packaging information

\ or all of these products without notice. can be furnished on request.
3813 7/78 Printed in U.S.A.
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FEATURES

Small and sturdy —
for optical instruments and portable
equipment

e 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 VIX-150F

R150-7C

HOLDER

DESCRIPTION

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 standardquartzlamps. 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 guards. 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 CHARACTERISTICS*

ELECTRICAL
Cooling Fan
Operating Voltage seseeseeeesss 105-125 Vac
Operating Frequency «.eseseecess 50/60 Hz
Power Consumption eccececesscces 15 W

ENVIRONMENTAL

Ambient Temperature Range with
Unrestricted Fan Intake «vevee -20 to +55 °C
Altitude, MaX eesesssessesssss 6000 ft/1,8 km
Mechanical Shock Resistance .... Meets Optical
Instrument and Portable
Equipment Requirements

3765 12/77

PHYSICAL

Dimensions eceeeseeeseess See Outline Drawing
Weight eenessssessnssssmmesesses 262 L (1 kg)
Mounting Surfaces®............ Bottom or Side
Cooling
Air Flow, at sea level
and 25°C, nom ...... 10 ft3/min (4. 72 1/s)
Air Temperature Rise,
a 150 Wi, DA% o e ssenessmsasmess 80 2@
Connectors®
INluminator Anode «.eeeee... Special HV Jack
Illuminator Cathode ...... Special HV Socket
AC Supply ..Mate with detachable power cable

Printed in U.S.A.
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R150-7C

OPTIONAL 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,

ACCESSORY
Quartz Lens, f/3.5, 25 mm dia.

in mounting flange «cececescosscossces
Pyrex Filter, for

ozone-free operation eeeecescsccces
Quartz Filter, for

ozone-free operation «sseececescees

L151-2

F150-1

F150-2

MATCHED POWER SUPPLIES

Power Supply
Current Regulated Model, for
laboratory use seeesececeeceseses PS150-8
Commercial Model «veseseeeesssees PSI51-1

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.
termination end

3. Mating connectors on power supply

of cable.

OUTLINE DRAWING

/~ACCESSORY
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—— U /= S
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25.4
3 a || i u |
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PROJECTION
5 3.125 +.015
79.37 +0.38
SQUARE ARE
Inch
mm
DECIMAL TOLERANCE
XXX= % .020 1




FEATURES

e Compact source of high intensity illumina-
tion designed for A.V. use

e 4000 lumens or 16 watts visible radiation
e ILong lamp life
e 16 mm 1500 lumens (or more) thru 70% shutter

e Ideal 5400°K color temperature

DESCRIPTION

The AVL300HXC-75 is a small, rugged, integral-
reflector, high-pressure, short-arc xenon illu-
minator. It is a compact source of high-intensity
illumination, ideal for Audio/Visualapplications,
including 8 mm, 16 mm, 35 mm, and other pro-

N 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

AVL300HXC-T75

XENON ILLUMINATOR

300 W

through a sapphire window. The factory pre-
aligned optics make installation and replacement
of the AVL300HXC-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 CHARACTERISTICS *

OPTICAL
OPERATING TIME
10 HOURS 100 HOURS 1000 HOURS
Luminous Flux, typical®.....e.000.. o o o0 AT, 5000 4000 2500 Im
Radiant Flux, typical® ...... R 5 LA R e 6 60 48 30 W

ELECTRICAL
Input; POWer sssssnssssonsvssssanss 500 W

Iluminator Voltage «ccvesseessseeas 13 Vde
Iluminator Current ........ snwsens 23 Ade
Starting Voltage® sscvsianssosmsssis 15 kVde
PHYSICAL

Dimensions «.e.veveeee... See Outline Drawing
Weight, approximate........o... 6.5 0z/184 g
Operating Position,

o~ recommended® ...ovien.n sesssss Horizontal

ALC SPACING eewesnsssassenssssssan Lol mm
Reflector Surface ....¢eee.... Silver Parabola

3731 9/77

ENVIRONMENTAL
Shock, 1 ms all axes, non-operating .... 1000 G
Vibration, sinusoidal 30-2000 Hz
Non=operating: s«.isessiesn ST Sptpap e 50 G
Cooling™ s« s iseas e 16 8 5 W e Forced Air
Operating Temperature, ceramic-metal
and window seals?®
Nominal, for optimum life ........ 150 °C

MaxXiMUM eeeeeeeocereceacanns ass 200 2C
3
RECOMMENDED POWER SUPPLY
117 Vac; 60 Hz «sisiss 56 6 e 6 AVP300FD
100-264 Vac, 50/60 HZ eevevevennn AVP300FE

Printed in U.S.A,
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AVL300HXC-75

OUTLINE DRAWING °

LAMP FACE

1.630
414

NOM

[T
[T

P

1.000 +.005-.005
= 25.44+0.13-0.13

M

/— MOUNTING FACE

e

A7
236 DIA HOLE

CATHODE (NEG H.V.)

2.000
J 50.8
DIA NOM
.140
3.56

CATHODE (-) .250 6-32 X 5/32 DEEP THREAD
= 635 3 HOLES EQUALLY SPACED
ANODE () ON A I;SOOS DIA B.C.
EROUECTION DWG B 194416A
inch
mm
TYPICAL LAMP LAYOUT
Dimensions For A 16 mm Projector
A
CONDENSER LENS
l“]l’[l” 25mm ¢ 75mm FL
2.625 FIELD LENS
66.67 30mm ¢ 50mm FL
ta—— |6mm FILM
{\ APERATURE
45._] :
1.187 i
CcoLD - -
MIRROR 30.14
2.937
J 74.59 DWG A 194999
NOTES:
1. Characteristic values are based on performance tests the lamp in any position except where the lamp axis is
with the lamp mounted horizontally. These figures may within 45° from vertical with the window up.
change without notice as the result of additional data or
product refinement. Consult the Varian Eimac Division 5. Sufficient cooling must be provided to maintain the win-
before using this information for final equipment design. dow and ceramic-metal seal temperatures at or below
the temperatures specified. Varian offers lamp holder/
2. Total output at the window of the illuminator. fan assemblies designed especially for this purpose. If
this illuminator is installed in existing equipment, addi-
3. This illuminator requires special starting techniques. tional airflow may be required.
Conventional power-supply starters used with most short-
arclamps maydamage the illuminator. The recommended 6. Variations of this lamp are available as stock items or
Varian power supplies, with integral starters, are de- special orders. The AVL300H lamp is without the inte-
signed specifically for use with the AVL300HXC-75. Con- gral coolers, where bolt-on heatsinks are desired and
tact the Varian Eimac Division for the latest information adequate cooling is available. Other special features
on these and other recommended Varian power supplies. can be furnished, including tailored reflectors for
special applications. Contact the Varian Eimac Division,
4. Although the horizontal operating position is recom- HNluminator Systems for more information and for your

mended, satisfactory performance can be achieved with

special needs.




FEATURES

e Small and sturdy —
for optical instruments and portable
equipment

Balanced cooling —
insures relidble long-life illuminator
performance

Rigid and vibration free —
for the attachment of optical components

e Ozone free operation —
requires no external venting when lamp
is equipped with a UV filter

R300-2

HOLDER

DESCRIPTION

The R300-2 lamp holder is for use with Varian
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 replacement; a 110 volt,
50/60 Hz fan; heat sinks for cooling, and ter-
minals 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 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 power supply
and lamp holder, is included.

GENERAL CHARACTERISTICS *

ELECTRICAL
Cooling Fan:
Operating Voltage sceeeeesseess 105-125 Vac
Operating Frequency .......... 50/60 Hz
Power Consumption .ecceeccese 15 W
PHYSICAL
Ambient Temperature Range with
Unrestricted Fan Intake «v..... 20 to +55 °C
Altitude, maximum «.eeeeeees. 6000 ft/1.8 km
Mechanical Shock Resistance .... Meets Optical
Instrument and
Portable Equipment
Requirements

3730 9/77

ENVIRONMENTAL
Dimensions ..... ... See Outline Drawing
Welght ssssinsevisasnmswnniissas 4 I6/1.8 kg
Mounting SurfacesZ..c.veuneennn Bottom or Side
Cooling:
Air Flow at sea level
and 25°Cyevee.. 10 ft3/min (0.28 m2/min)
Air Temperature Rise,
at 150 W, maximum «..ceeeeenee.. 30 °C
Connectors: 3
Illuminator Anode «eeeeecess 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/san carlos/california 94070

XENON ARC LAMP



R300-2

OPTIONAL 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 ccceececessscccss
Pyrex Filter, for

ozone-free operation eceecececcccscs
Quartz Filter, for

ozone-free operation ceceecsescccssce

L151-2

F150-1

F150-2

MATCHED POWER SUPPLIES

Power Supply
Current Regulated,

LaboratoryUSe LIC IR R R N R N Y PS300-1
Current Regulated,
Commercial USe ceseeecccecssses 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, Iluminator 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.

termination end

3. Mated connectors on power supply

of cable.

OUTLINE DRAWING
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VPM-153, VPM-164

Series

I1-V 12-STAGE
UV TO NEAR IR
PHOTOMULTIPLIERS

FEATURES

e Solid State HI-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
e Integral voltage divider
® Precision vacuum encapsulation

® QOperable in ambient environments
from +20 to -195°C

DESCRIPTION

The VPM-159 and VPM-164 series are II-V,
12-stage UV to near IR photomultipliers for
use in astronomy, spectroscopy, high-resolution
densitometry, photometry, spectrometry, 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 nanometer cutoff), aligned with its photo-
cathode. Special windows having a cutoff of
112 nanometers can be furnished.

Photocathodes are state-of-the-art II-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 for X-ray detection.

The rugged metal-ceramic envelopeincorporates
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-

3681 2/77

YPM-159
Series

VPM-164
Series

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 integrated 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 loading.

A fiberglass housing and encapsulation materi-
al, matched to the application, seal the tube
envelope completely to maintain a stable, low-
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 dramatically by operating these photo-
multipliers at reduced temperatures such as
5070 (thermoelectric cooling), -50°C (refrig-
eration cooling), -78°C (dry ice cooling), -100°C
(regulated liquid nitrogen cooling), or, forlowest
dark current, -195°C (submersion in liquid ni-
trogen) in a non-encapsulated configuration ideal
for photon counting.

Printed in U.S.A,

varian LSE / 601 california avenue / palo alto / california 94304



VPM-159 & VPM-164

GENERAL CHARACTERISTICS

ELECTRO-OPTICAL

Photocathode?®

Quantum Efficiency e¢eeesscsee. See Figure 1
Anode Sensitivity, Sa

at 105 gain eesecesceseaessess See Figure 2
Equivalent Noise Input, ENI

Bt =T8°C curssnsnsesssananssn Soe Figuie 3
Anode Dark Current, Iy (Dark Noise), 2»®

at 108 current amplification ... See Figure 4
Excess Dynode Noise, at 108 gain

BeCU scecoessccosesssscccocss <2 dB

GAP soesccecccscscsssssssnnsse <1 dB
Current Amplification(Gain, G)typical

At 1300 VAC ;oo siotensnaivies s sioe 104

AE =ET00 VB «oneonnesrmnaanne SO0

AL=2400 VdC ssesssasssssassse 1.0°

On REGUESE vevscoessssorssssns 107
Average Anode Current, max «eees 1 A
Pulse Anode Current

L% dulys 1A » v e eser o0 siete & o 5 s 100 pA

Rise Time, 10 t0 90% eeeecoes 10 ns
Decay Time, 10 t0 90% ceeoese 20 ns
Modulation Bandwidth eeeeceesececsss 30 MHz

Maximum Operating Voltage
VPM-159 S€ri€s secescsssessss =-3000 Vdc
VPM-164 SerieS eeeesescessses -3500 Vdc
Voltage Divider Current Requirements, max
at =2400 VAC ececscescescscssseo 330 uA

PHYSICAL

Dimensions® ceeeesesssss See Outline Drawings
Weight
VPM-159 Series ecesessssssss 0.5 1b/227 g
VPM-164 Series sseseessseees 1.0 1b/454 g
Mounting PosSition ececescesosscsccacsscass ANy
Connection essssesssessesss 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 eececeesesese Sapphire (No = 1.77)
Optional ... Magnesium Flouride, UV Grade
Sapphire, Lithium Flouride, or Quartz
Dynodes
Standard eecescecesessscscssss BeCu Alloy
Optional, first dynode,
VPM-164 Series, see Figure 5 .... GaP

ENVIRONMENTAL

Temperature Range, storage and operating”
Standard Configuration e.... =78 to +20 ~C
Optional Configuration ...... -100 to +20 °C
Unencapsulated eeeeeeesesss -195 to +20 °C

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-

NOTES:

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 tem-
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.

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 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 100 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 temperature.

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.



VPM-159 & VPM-164

CHARACTERISTIC CURVES

Typical performance values
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VPM-159 & VPM-164

OUTLINE DRAWINGS

VPM-159 Series
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V-83028

ORTHOMODE ®
MICROWAVE MIXER

8.5-9.6 GHz

DESCRIPTION

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.

GENERAL CHARACTERISTICS *

M ELECTRICAL PHYSICAL
Frequency Range® .v.eeeeeessess 8.5-9.6 GHz Dimensions ««.eeevvee.... See Outline Drawing
Noise Figure, maximum®..eeeeeees 8.5 dB Weight, typical cvveeeeeeeeecenennnenes 3 0Z
Signal VSWR Connectors
Typical susevsnswanesvsasnansns 202l Signal Input «+vevev.... Mates with UG-39/U
Maximum , at band edges ....... 2.5:1 L-OInput veeeeeee.... Mates with UG-39/U
L-O Input VSWR I-F Output® eeeveveenenneeneeeennnnss BNC
Typical ewwasneevaosnannewess 203l Crystal Current Output®..... Filtered Output At
Maximum , at band edges........ 2.5:1 Terminal Lugs On Crystal Caps
L-0O Power Required, typical «ces. 2 mW

L-O Rejection in Signal Arm
TYPICAl susevossnevsnssenessess 20 dB
Minimum, at band edges «eeeeees 15 dB
I-F Output Impedance, nominal®.... 150 Q
I-F RaNge seeeecccsssssscessssss 10-120 MHz
Crystals, matched pair «..eeeeee.. D4160MR
or Equivalent

NOTES:
3. Noise figure includes 3-dB image-frequency contribution
1. Characteristic values are based on performance tests. and 1.5-dB, 30-MHz IF.
These figures may change without notice as a result of 4. At a capacitance of 10 pF.
additional data or product refinement. Contact Varian 5. Other I-F Output Connectors can be supplied to meet cus-
Beverly, Beverly, Massachusetts before using this infor- tomer requirements. If no special connector is ordered,
mation for final equipment design. the connector will be a BNC jack as specified above.
2. Units can be built at specific bands in the overall fre- 6. Crystal current can be measured using the current moni-
£ quency range of 8.5 to 9.6 GHz per customer requirements. toring system shown on the back of this sheet.
3144 1/74 Printed in U,S.A.
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V-83028

CRYSTAL CURRENT MONITORING SYSTEM
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CRYSTAL CURRENT = (1+ﬁ) X METER READING

M=0-ImA METER HAVING AN INTERNAL RESISTANCE,OF 50 OHMS.

MOVEMENT WILL READ APPROXIMATELY HALF TOTAL CRYSTAL CURRENT.

OUTLINE DRAWING
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V-8303

Series

ORTHOMODE °
MICROWAVE MIXERS

5.4-7.2 GHz

DESCRIPTION

V-8303 ORTHOMODE J-band balanced mixers
feature low-noise performance without adjust-
ment. They are 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.

GENERAL CHARACTERISTICS *

M ~ ELECTRICAL PHYSICAL

Frequency Range~ Dimensions «evcesseees... See Outline Drawing
V=8303B «oosssecossssssese De85-7,20 GHz Weight, approximate .....cccceeeeeen. 7 oz
V-8308C cisvusnsnnssnnanss 0040=6.60 GHZ Connectors

Noise Figure, maximum® ......... 8.5 dB Signal Input +ee.ev..... Mates with UG-344/U

Signal Input VSWR L-O Input «eesevev.... Mates with UG-344/U
TypiCal seseesseinevasasuninsnn el I-F Output® scoinssvamsnvmsnessnss  BNG
Maximum, at band edges «eeeeeee 2.5:1 Crystal Current Output®.... Filtered Output At

L-O Input VSWR Terminal Lugs Crystal Caps
Typical sasissevessonsssonnman 20l
Maximum, at band edges ¢eeeeeee 2.5:1

1-O Power Required, nominal ..... 2 mW

L-0O Rejection in Signal Arm, min.. 20 dB

I-F Output Impedance, nominal® ... 150 Q

I=F Range sewsssssusisnssaossnns L0=120 MHZ

Crystals, matched pair .......... 1N415EMR

or Equivalent
NOTES: 3. Noise figure includes 3-dB image-frequency contribution

and 1.5-dB, 30-MHz IF.
1. Characteristic values are based on performance tests.

: ; ) X 4. At a capacitance of 10 pF.
These figures may change without notice as a result of

additional data or product refinement. Contact Varian 5. Other I-F Output Connectors can be supplied to meet cus-
Beverly, Beverly, Massachusetts before using this infor- tomer requirements. If no special connector is ordered,
mation for final equipment design. the connector will be a BNC jack, which mates with a
! UG-88/U BNC plug.
2. Units can be furnished at specific bands within the fre- 6. Crystal current can be measured using the current moni-
quency range of 5.4 to 7.2 GHz per customer requirements. toring system shown on the back of this sheet.
3145 1/74 Printed in U.S. A,
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V-8303

CRYSTAL CURRENT MONITORING SYSTEM

I.LEQUTPUT

CRYSTAL CURRENT = ("'TrZ) X METER READING

M=0-ImA METER HAVING AN INTERNAL RESISTANCE,OF 50 OHMS.
MOVEMENT WILL READ APPROXIMATELY HALF TOTAL CRYSTAL CURRENT.

OUTLINE DRAWING
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DESCRIPTION

V-8306 ORTHOMODE 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 eircuit connections.

V-8306

Series
ORTHOMODE ®

7.0-8.5 GHz

GENERAL CHARACTERISTICS °

ELECTRICAL
Frequency Ranges2
V=8306C iseevnssnivisisnasisn (50-80
V=8306B ssusvossnssssecnsosnes (88D
Noise Figure, maximum®3......... 8.0
Signal Input VSWR
Typical sisssvssasvnspssasnwsn 2eQal
Maximum, at band edges ¢eeeees. 2.5:1
L-0O Input VSWR
Typical ceosssnmnsnwosonossosesaes Ao 03l
Maximum, at band edges ¢eeeeees 2.5:1
L-O Power Required, nominal ..... 2 mW
L-O Rejection in Signal Arm, min.. 20 dB
I-F Output Impedance, nominal® ... 100 @
I-F RANgE cveeecocccossssaoccasss 10-120 MHz
Crystals, matched pair ¢¢¢eeeeees 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-
mation for final equipment design. B

2. Units can be furnished at specific bands within the fre-
quency range of 7.0to 8.5 GHz per customer requirements.

3146 1/74

PHYSICAL

Dimensions «esesesssssss See Outline Drawing
Weight, approximate ...ceeeeeeeeeececes 5 02

Connectors
Signal Input eeeevsees... Mates with UG-51/U
L-OInput «eeeeeeeses.s Mates with UG-51/U
I=F OUiPOL® i 15550 5% 0 b1 5 3 o stisos ioder w1556 5 0 BING
Crystal Current Output®..... 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.

At a capacitance of 10 pF.

. 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 measured using the current moni-

toring system shown on the back of this sheet.

[S2 IS
‘

Printed in U.S.A.
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V-8306

CRYSTAL CURRENT MONITORING SYSTEM
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M=0-ImA METER HAVING AN INTERNAL RESISTANCE,OF 50 OHMS.

MOVEMENT WILL READ APPROXIMATELY HALF TOTAL CRYSTAL CURRENT.

OUTLINE DRAWING

937 1125 £ .010
— — ]
238 [° 28.58+0.25
737 +.002 737 £.002 500 676%.002 - 676+.002
18.72 &+ 0.05 18.72 & 0.05 2.7 17.17 & 0.05 17.17 & 0.05
4 T 3 Tnm I h
& | o ES © ©
T 676+8002[ 7 v | T |.z372.002
1.875 1717 £0.05 3 PR 2.500 18.72+0.05
4763 *! - = - © 635 ~ o —- I
676+.00 Yo MAX 737.002
T TT L 008 t . 237 ! 18.72%0.05
1—¢r € \ 1 © 45 —2
\ ¢: \ _?_ i 2 ‘ /
el \L e
LOCAL OSCILLATOR IE GUTEGE SIGNAL PORT

UG-291/U CONNECTOR

PROJECTION

@

inch
mm

8-32 UNC-2B HELI-COIL THREAD

8 PLACES

4 EACH SIDE



V-8308B

ORTHOMODE ©
MICROWAVE MIXER

9.6-10.4 GH:

DESCRIPTION

The V-8308B ORTHOMODE X-band halanced
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.

GENERAL CHARACTERISTICS *

N ELECTRICAL PHYSICAL
Frequency Range cccceeceececees 9.6-10.4 GHz Dimensions «e¢.eeescec... See Outline Drawing.
Noise Figure, maximum® ......... 9 dB Weight, dpproximate sesesessesssnsss 25 0Z
Signal Input VSWR Connectors
Typical sssssussesssssnsasmnss 20 Signal Input «eeeevess... Mates with UG-39/U
Maximum, at band edges «oee.e... 2.5:1 L-O Input seseeesssss.. Mates with UG-39/U
L-O Input VSWR I-F Outpit ® s vasssassssnsssassssinsoss BNC
Typical ceveceeccencnscnncesens 2,0:1 Crystal Current Output®.... Filtered Output At
Maximum, at band edges ¢eeeeees 2.5:1 Terminal Lugs On Crystal Caps
L-0O Power Required, nominal ..... 2 mW
L-0O Rejection in Signal Arm, min.. 20 dB

I-F Output Impedance, nominal%... 200 Q

I=F RafE wecssemsnsmpsannsensns 105120 MHz

Crystals, matched pair «veeveeee.. D4160MR
or Equivalent

NOTES:

1. Characteristic values are based on performance tests. 3. At a capacitance of 10 pF.
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.

4., Other I-F Output Connectors 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.

PN 2 Noise figure includes 3-dB image-frequency contribution 5. Crystal current can be measured using the current moni-
and 1.5-dB, 30-MHz IF. toring system shown on the back of this sheet.
3147 1/74 Printed in U.S.A.
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V-83088

ILEOUTPUT

CRYSTAL CURRENT MONITORING SYSTEM
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CRYSTAL CURRENT = (|+—) X METER READING

M=0-ImA METER HAVING AN INTERNAL RESISTANCE OF 50 OHMS.
MOVEMENT WILL READ APPROXIMATELY HALF TOTAL CRYSTAL CURRENT.
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V-8309

Series

ORTHOMODE ®
MICROWAVE MIXER

3.85-5.90 GHz

DESCRIPTION

V-8309 ORTHOMODE 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
withoutadditional filtering and include convenient
terminal lugs for circuit connections.

GENERAL CHARACTERISTICS *

ELECTRICAL
Frequency Range®
V-8309A .ciessevcsicacanas 3.85-4,50 GHz
V-8309B steescecessecccees 4.40-5.00 GHz
V=8309C ccecsccncsccoceses 4490-5.90 GHz
Noise Figure, maximum®. .......... 8.0 dB
Signal Input VSWR
TYDICAL a1 s o v 55 w » 5 510 50 56l 60 6 9w 9160 Bt 021
Maximum, at band edges seceeeees 245:1
L-0O Input VSWR
Typical sesessennsavmossvssscssess 20l
Maximum, at band edges «eesssses 2.5:1
L-O Power Required, nominal «c..es 2 mW
L-O Rejection in Signal Arm, min... 20 dB
I-F Output Impedance, nominal®*..... 150 ©
I-F Range ccscecsessscssssssosas 10-120 MHz
Crystals sesesssnsessensooenssse LNILSEMR
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.

Units can be furnished at specific bands within the fre-
quency range of 3.85 to 5. 9 GHz per customer requirements.

no
.

3148 1/74

PHYSICAL

Dimensions ....¢¢ese.... See Outline Drawing
Weight, approximate cececececssescsccsces 9 OZ

Connectors
Signal InPut «eesseesecasesseeesss UG-149/U
T BOpiE: = s siow o v oo s s nom s wmes DE=149/0
I=F Outpubf csssissssusnssvsisssssinss BNC
Crystal Current Output®..... 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 Output Connectors 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,
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CRYSTAL MONITORING SYSTEM
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DESCRIPTION

V-8314 ORTHOSPAN 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
l-gigahertz range in Ku band or over the entire
Ku-band frequency range of 12,4 to 18.0 giga-

V-8314

Series
ORTHOSPAN*

12.4-18.0 GHz

hertz. Low noise versions 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 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 band® . 12,4 to 18,0 GHz
Signal Input VSWR, max

Full Ku Bandssssscsssscsassssss 3:1

1 GHz Band in Ku Band eeeceesee 2¢5:1
L, O, VSWR, max

Full Ku Band secescsscccsecsses 4:1

1 GHz Band in Ku Band eseecesess 2.5:1
Noige Figutre®, MaxX sesesssvsssees o5 dB
L.O. Power Required, approx seeso 2-4 mW
L.O. Rejection in Signal Arm, min.. 15 dB
IF Output Impedance, Nn0OMssseesses 150 Q
IF Capacitance, NOMessscsssccsces 10 pF
IF Frequency eeceececccscescessesso 2-120 MHz
Crystals, matched pair®.eeeceeeess 1NT8DMR

MECHANICAL
Dimensions ceceseescsesse See Outline Drawing
Weight, approx ssecsssesesecssssce 502/ 142 g
Mounting Position csesecoccecsscsccccccess Any
Connectors
Signal Input esseseeess Mates with UG-419/U
L.O. Input seeeesssss Mates with UG-419/U
IP Output® seescvessesenessmsns SMA~Bmim
Filtered Crystal Current Output.... Optional

OUTLINE DRAWING
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V-8314

NOTES:

1.

2.

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 Varian
Beverly Division before using them for equipment design.

Each mixer can be optimized 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.

4‘

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.

Other IF Output Connectors can be supplied to customer
requirements on special order.




V-8314

Series
ORTHOSPAN*
MICROWAVE MIXER

12.4-18.0 GHz
DESCRIPTION
V-8314 ORTHOSPAN microwave mixers are are available at a modest increase in cost. The
balanced mixers for general Ku-band receiver unique design of these mixers saves space
use and are particularly suitable for missile and weight in addition to providing sensitivity
and airborne radar applications where difficult identical with that of conventional balanced
packaging problems are encountered. Models mixers., Because of matched waveguide input,
are available for any 2-gigahertz range between V-8314 mixers can be used with a wide variety
12.4 and 18.0 gigahertz., Low noise versions of local oscillators.

1
GENERAL CHARACTERISTICS
ELECTRICAL MECHANICAL
Frequency Rza:nge2 .......... 12.4 to 18.0 GHz Dimensions .......c0uuu. See Outline Drawing
Noise Figure®, max ............. 9.0 dB Weight, approX ..v.eeveveeeeeenneesss 5.0 oz
Signal Input VSWR, max ..,....... 2,5:1 Mounting Position .......ccvvieivnenennn. Any
L.O, Input VSWR, max .......... 3:1 Connectors
L.O, Power Required, approx .... 2-4 mW Signal Input ..ssesenses Mates with UG-419/U
L.O, Rejection in Signal Arm, min 15 dB L.O, Input ........... Mates with UG-419/U
™ IF Output Impedance, nom........ 150 IF Ou’tput4 ...................... SMA-3mm
IF Capacitance, nom ............. 10 pF Filtered Crystal Current Output .... Optional
IF PTEQUENCY «ussscononncrssnnns 2-120 MHz
Crystals, matched pair .......... IN78DMR
OUTLINE DRAWING
PROJECTION
1.620
DIODE 4115
CAPS (2) 'fy%‘éTé’ﬂl CBONNECTOR @ G
1.530 1120 -3mm
3886 VAX = "‘ 2845 | inch
mm
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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.

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.

Other IF Output Connectors can be supplied to customer
requirements on special order.




V-8320

Series
IC MIXERS
1.0-12.4 GHz
DESCRIPTION OUTLINE DRAWING
V-8320 Series high isolation, single balanced
mixers cover frequencies from 1 to 12.4 giga- —-%-—
hertz in octave or waveguide bandwidths. These . 195+ 010 500
devices employ microwave integrated circuit 496+0.25 127 OSM
(MIC) construction techniques, and 90° hybrids. l ‘f CONNECTOR
Highisolation, typically 9 to 13dB, and low noise | 2.000 T
figure are attained by computer matching the hy- 3%)8( 125
brid to beam lead mixer diodes over each band. 1600 / 318 04
Each mixer is housed in a miniature, compact, 4064 4% J ® __le_
universal body. Local oscillator drive is typi- ':’[ l T2.22 c[é) ?“ |
cally +4 dBm, however, units can be furnished 700 f 300 _? '—LI?—I%
for starved LO operation. These mixers can be 1778 762 %% '
supplied either separately or mated to standard . inch 1.500
Varian preamplifiers. RIMENSIONS: == nm = 38
GENERAL CHARACTERISTICS *
PERFORMANCE
Frequency LO-RF Isolation Maximum Maximum Type
Range Minimum| Typical Noise Figure® 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 Teb 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. 1521 V-8324X

IF CHARACTERISTICS
IF Frequency esseeseeesescssss DC to 300 MHz
Output Impedance
Single Output .eeescecasesscsseesssl00 ©
Balanced Output, eacheseeeeceeees 200 Q

PHYSICAL

Dimensions «veeeeeeeesss. See Outline Drawing
Weight, approz scsesssessssssss 18 02/45 g
Mounting Position . Any
Connectors 2
RE seecnnssnsonesensrennsssssss Lype SMA
IF ¢veeesss.. Type SMA, single or double pin
Operating Temperature Range .... -20 to 70 °C

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.

SSB noise figure includes a 30 MHz IF of 1.5 dB atan
LO input of 2-4 mW.

3327 2/75 Printed in U.S.A.
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VSZ-9754

BROADBAND
DOUBLE BALANCED
ORTHOCOAX ™ MiXER
1.5-18.0 GHz

DESCRIPTION

The VSZ-9754 is a broadband, double-balanced
mixer of the ORTHOCOAX configuration that
covers the 1.5 to 18,0 gigahertz 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-lo 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-f 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 ceeeeeecseccccese 1le5 to 18,0 GHz VSWR, RF, max
Conversion Loss, maximum?® Broadband
Broadband 1,5=1244 GHZ seocsaeensasons 2581
1,5-8.0 GHEZ «ovnnesesocnsvse 7 dB 1,5-18:0 GHZ sescsvssninssns 2881
1,5-1840 GHZ ¢ senvossssssssss 9 dB 1264-184 0 GHZ sevessennsscnns 20851
8¢0-124 GHZ esevscnvcsossoscse 8 dB LO Level seossnsscsncsssenss +8 dBm £2 dB
1254-18+0 GHZ ssssnseusasseos 9 dB Burn-out Power, max
1-dB Output Compression Point® At 3670 sueensesmnssnssssvecns S00 MW
Power Level in dBm «ssvsveesess -2 dBm At 95°C seeeseescscoseccscscces 140 mW

IF Passhband, 3 dB eeseesssesscsss 0-300 MHz
Isolation, LO-RF/LO-IF, min ee... 20 dB
Input Intercept Point,
at 10 dBm. LO sessssseesesnssesse 20 dB
VSWR, LO, max
Broadband
1:6-12:4 GHZ sssssssssssanss 200l
1:6-18:0 GHZ ssssssssvinsens Sebil
12,4~18,0 GHZ sevecccssesesse 3¢5l

PHYSICAL

Dimensions sseesssesesses See Outline Drawing
Weight, approximate eeeeeeseeccsces 2 02/58 g
Mounting Position seesesecssscsssssescsssss ANy
Connectors sessssssescssossesssscsesese SMA
Temperature
Operating Range sesssceseses =55 to +95 °C
Storage, MaX vessssssessssssaviss 50 °C

TM - Varian Trademark
3670 4/77 Printed in U.S.A.
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VSZ-9754

CHARACTERISTIC CURVES®

Typical performance values

CONVERSION LOSS VARIATION WITH FREQUENCY
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CHARACTERISTIC CURVES®

Typical performance values

LO/RF ISOLATION VARIATION WITH FREQUENCY

VSZ-9754

TWO-TONE INTERMODULATION CHARACTERISTICS

16 e0 -z
! 5 = =1
\L SPECIFICATION LIMITS ! & o P =P
a 20 K . | 3 /., B d _ <
o - / 7
- o /
z -20 A
O 24 A 1\ Vi = 7
= / \ HRY 3
3 \ / \ 5 -40 A
D 28 \'/'\ \ / N g
3 \/ \/ # -60
~ w
S Fin=8GH
- 32 ;_.,’ n z
Z -80
(2]
36 -100
| 5 9 13 17 21 -5 -10 -5 5 I0 15 20 25
FREQUENCY (GHz) SINGLE SIGNAL INPUT (dBm)
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 Beverly Division should be
consulted before using this information for final
equipment design.

2. Conversion loss measured at 30 MHz,
LO. Noise figure of the mixer is the same as conver-
sion loss for IF frequencies above 1/f noise of Schottky

Barrier Diodes.

3. SSB for 30 MHz IF at +10 dBm LO.

OUTLINE DRAWING
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DESCRIPTION

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 integrated 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-f quadrature networks, however,
broadband i-f coverage is available upon special
requests 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.

9733

Series

MIXERS
2.0-12.4 GHz

IMAGE REJECTION

GENERAL CHARACTERISTICS®

i PERFORMANCE
Minimum Maximum Minimum Maximum
Frequency Image Conversion Isolation VSWR Type
Range? Rejection Loss?® RF/LO 1O RF Number 2
(GHz) (dB) (dB) (dB) (dB) (dB)
2-4 18 7.0 10 24 01 1, 551 VSS-9753
4-8 18 7¢5 10 2.0:1 1s 5:l VSC-9753
8-12,4 18 8.0 10 2.2:1 1,751 VSX-9753
ELECTRICAL PHYSICAL

Local Oscillator Level seeeeseese +6 to +9 dBm
IF Frequency eeceecesesssesesess DC to 300 MHz
IF Bandwidth eeececesescsesese Any 20% Band
Impedance®, all pOrtS eceseescecssess H0

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. Straddle band units are available with frequencies cen-
tered at 4 and 8 GHz. When ordering units with special

3674 6/77

Dimension seeeseesesessss See Outline Drawing
Weight, approx sesssssessssens Lol 02/125 g
Operating Temperature Range .. -55to +85 °C
Storage Temperature, maxX ssessssesse 150 °C
Connectors sessssscssssssssssssses Type SMA

r-f 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.

4, 50 Q i-f image termination must be supplied by customer.

Printed in U,S.A.
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3799

Series

ORTHOCOAX T M
DOUBLE BALANCED
MIXERS

DESCRIPTION

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, and 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

PERFORMANCE
Maximum 1 dB Output | Maximum
Frequency Minimum Conversion 3 dB IF Compression | RF/LO Type
Range Isolation Loss?® Bandwidth Point > VSWR Number
Band Band
LO - RF | LO - IF | Center| Edge
(GHz) (dB) (dB) (dB) (dB) (MHz) (dBm)
2,0-4.0 25 20 5.0 6.0 DC - 500 +2 24181 VSS-9755
4,0-8.0 25 20 5 5 665 DC - 800 +1 Zsdzl 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 PHYSICAL
LO Level, 22 dB iviesesissosannasa H8 dBm Dimensions eeseeessssses See Outline Drawings

Impedance, 3 POrtS ceeesesovscosnss 50 Q@
Operating Temperature Range.. -55 to +95 °C

Weight, approximate

VEE Model s ssnnsosnnswnsssss 025 02/70 g

Storage Temperature, mMaX «sesseses 150 °C VSC, VSX, VSU Models veeves 0.14 0z/40 g
Burn-Out Power, max CoNNECLOLS « o ais s s sisisio wasne s anaisssssens OV
AL 2870 sosnnnvassasssonsnuensns 200 W
AL 95°C cosissnnsnnsssnnnnosnnas 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.

2. Noise figure and conversion loss are the same for IF fre-
quencies above l/f noise of Schottky-barrier diodes.

3. SSB for 30 MHz IF at +10 dBm L.O. and at band center.

TM — Varian Trademark

3659 4/77 Printed in U.S.A.
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8755

OUTLINE DRAWINGS
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3755A/B

Series

ORTHOCOAX ®
DOUBLE BALANCED
MIXER/PREAMPLIFIER
2-18 GHz

DESCRIPTION

The Varian 9755A/B Mixer/Preamplifier Series
combines Varian's unique 9755 ORTHOCOAX
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.

GENERAL CHARACTERISTICS *

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

) PERFORMANCE
IF Frequency? Maximum Minimum
Frequency Center 3-dB Noise Gain Type
Range?® Frequency Bandwidth* Figure® RF-IF Number &
(GHz) (M Hz) (MHz) (dB) (dB)
30 10 8 23 VSS-9755A-30-10
60 20 8 23 VSS-9755A-60-20
S 160 40 8 20 VSS-9755A-160-40
205 400 9 20 VSS-9755B-205-400
30 10 8.5 23 VSC-9755A-30-10
4-8 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
30 10 9 23 VSX-9755A-30-10
12 60 20 9 23 VSX-9755A-60-20
g~ 160 40 9 20 VSX-9755A-160-40
255 500 10 20 VSX-9755B-255-500
30 10 10 23 VSU-9755A-30-10
60 20 10 23 VSU-9755A-60-20
12=18 160 40 10 20 VSU-9755A-160-40
255 500 11 20 VSU-9755B-255-500
3701 6/177 Printed in U.S.A.




9755A /B

GENERAL CHARACTERISTICS *
ELECTRICAL
LOLeVEI.....l.".....lll. +8 dBm:l:z dB

Power Output, min

at 1-dB compression eceecsssssee 0 dBm
DC Power Requirements, saturated

VOoltage eececcsssssssccsccscse 12 Vdc

Current eeessscssccscscscccces 50 mAdc

VSWR, 50 Q all ports, max .eecee 2+2:1
PHYSICAL

Dimensions seesesecesssss See Outline Drawing
Welght, approx ssssissssessssse 2¢8 0z/80 g
CoNNECtOrS sesecessssssssccssee IFemale SMA
Temperature
Operating eeececccsssssscsss —-55t0 +95 °C
StOTAEE sswesassseississansssensas 125 20

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. 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 INFORMATION®

VS X-9755 A-60-20

Varian Solid - IF 3-dB
State Product Bandwidth
RF Frequency IF Center
Coverage Frequency
Mixer Type Preamplifier
Designation Model 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 B 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-f center
frequency and 3-dB bandwidth.

OUTLINE DRAWING
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DESCRIPTION

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-
lation 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.

KC-7A
COAXIAL

1.0-18.0 GHz

MIXER-PREAMPLIFIERS

GENERAL CHARACTERISTICS *

Maximum Minimum Minimum Basic
RF Frequency Noise Figure® RF and LO VSWR | LOto RF | RF toIF | Model
Range Typical | Maximum | at 50 §2 Impedance Isolation Gain Num ber®
(GHz) (dB) (dB) (dB) (dB)
1.0-2.0 7.5 8.0 1.85:1 5 20 LKC-7A
2.0-4.0 T+5 8.0 1.3531 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 1,74 5 20 XKC-7A
12,4-18.0 8.5 9.0 1.7:1 5 20 KKC-7TA
ELECTRICAL PHYSICAL
Power Output, at 1 dB compression Ditnensions ;. cvssessvsss See Outline Drawings
TYDiCal s vmimnonisswaassoasaiss. +10 dBm Weight, maximum .........ccceeveeennn. 6 oz
1110505 a3 (i 0o R R D +8 dBm Connectors
Bandwidth, 3dB%,......... 10, 20, or 40 MHz RFand LO....cvvvrrnennn. .... SMA-3 mm
Intermediate Frequency 30, 50, 60, or 70 MHz IF ssosaiinswein s mes BNC, UG-290A/U
IF Output VSWR, maximum .,....... 21 Power ........cc00.n. Bendix PTO2E-10-6P
LO Input POWET . csoscsssssssneios 3to4 mW URDERING INFORMATInNs
Output Impedance®, ........covuueenn. 50 Q L KC -TA -30 =10 -50
DC Power Requirements
Voltage & . q ..................... -20 Vde Frequency—T - Output
CUTTENt 4t vvaenrrennnnnnss e 10 mA Band Impedance
Mixer Bandwidth
Type At 3 dB
Preamplifier Intermediate
Type Frequency
2969 3/73 Printed in U.S.A.
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KC-7A

OUTLINE DRAWINGS
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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.

4, Output impedances of 75 Q or 93 Q are available on
special order.

5. Models which operate from a +20 Vdc,
are also available.

10 mA supply

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.




IC-11A

Series
INTEGRATED CIRCUIT
MIXER-PREAMPLIFIERS

1.0-12.4 GHz

DESCRIPTION

The IC-11A 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 alow-noise, wide-dynamic-range pre-
amplifier. Thus, a substantial reduction in size,
weight, and cost has been achieved.

GENERAL CHARACTERISTICS®

Maximum Minimum Minimum Basic
RF Frequency Typical RF and LO VSWR LO to RF RF to IF Model
Range Noise Figure2 at 50 Q@ Impedance Isolation Gain Number®
(GHz) (dB) (dB) (dB)
1.0 = 2.0 7.8 1.5 8 24 LIC-11A
2.0-4.0 7.5 1,6:1 8 24 SIC-11A
4.0 - 8.0 8.0 1.7:1 6 24 CIC-11A
8.0 - 12,4 8.0 2.0:1 6 24 XIC-11A
ELECTRICAL PHYSICAL
Power Output, at 1 dB compression Dimensions sesesesesesess See Outline Drawing
IBYPIGAL, ¢ 55 0 i 15 50 s 05 6 5100 515 6 5300 o 6 +2 dBm Weight, approximate ............ 2 0z/56.8 g
MM s v 01 o 5 5t e s s w4 86 01 0 dBm Connectors
Bandwidth, 3dB*............ovu.n.. 100 MHz RF, IFand LO ..vvuvvunsenns OSSM 1.7 mm
Intermediate Frequency ............. 70 MHz Power .......... . 0.l Filtercon 1VB50
IF Output VSWR, maximum ,........ 21
LO Input Power ......covvvnnennn 5to 10 mW
Output Impedance®, ,ovuuveiunn..n.. 50 Q
DC Power Requirements
NOTGETE ] mymyei overy, o s miretyiviabds, b +12 Vdc
COPEENE  yonssumansswss ss@ess sems 50 mA
™
3588 T7/176 Printed in U.S.A.
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IC-11A

ORDERING INFORMATION °

L IC -

Frequency—-J-

Band

Mixer
Type

11A -70 -100 -50

-|_— Output

Impedance

Bandwidth
At 3 dB

Preamplifier
Type

Intermediate
Frequency

NOTES;

1.

3.

4.

5.

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.

Versions having lower noise figures can be supplied
for operation over selected portions of the frequency
range listed.

When ordering, add the i-f frequency, bandwidths, and
output impedance desired to the basic model number, as
shown in the example.

Units having narrower bandwidths are available.

Output impedances of 75 Q or 93 Q are available.

OUTLINE DRAWING
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0TX-1

Series

LOW NOISE
WIDEBAND
SOLID-STATE
PREAMPLIFIERS

DESCRIPTION

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 II requirements.

N\ 1
GENERAL CHARACTERISTICS
MODEL NUMBER
CHARACTERISTIC
OTX-1-10 0TX-1-250 OTX-1-500 OTX-1-1000A
Operating Frequency, .
between 3-dB points, 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 ((v) 50 50 50 50
@ 50 50 50 50
Quiput Impedance (VSWR) 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 455 -40 to +55 -30 to +60
Supply Voltage (Vde) -20 =20 -15 -15
Supply Current, max (mAdc) 45 50 40 75
™ v
Weight (oz) 5 5 5 9
2915 10/72 Printed in U.S.A.
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0TX-1 Series

NOTE:

1. General characteristics are based on performance tests.
These figures may change without notice as a result of
additional data or product refinement.
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State Division should be consulted before using this infor-
mation for final equipment design.
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200

Series

TWO-STAGE
YIG-TUNED FILTERS

0.5-18.0 GHz

Formerly RYKA 200 Series
DESCRIPTION

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 PERFORMANCE*

Minimum Frequency
Frequency | Insertion 3-dB Off Resonance Drift Model
Range Loss Bandwidth Spurious MHz Number
e | e e ap oeTis PARAMETER DEFINITIONS
0.5-1.0 5 20 + 5 45 5 | 10 | 211p ‘ bos
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 3 256 £5 30 4 8 2118
2.0-4.0 3 25 +£5 30 4 6 2128 e
4.0-8.0 2,5 35 £56 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 S
12,4-18.0 2.5 45 + 10 30 6 12 211Ku <
12.4-18.0 2.5 45 + 10 30 6 10 212Ku FREQUENCY
Passband Spurious Limiting Level ...... >10 dBm
and Ripple ........ <1,5 dB Off Resonance Isolation >55 dB
Frequency Selectivity 12 dB/oct Passband VSWRE, ., .. <2:1 Insertion Loss - Loss in excess
of straight transmission.
1.4 Pass Band Ripple - Over coup-
TUNING CO". CHARACTERISTICS ’ ling variations in peak response
Tuning Resistance Model of pass hand.
Sensitivity at 25°C Inductance | Linearity | Hysteresis | Number )
(MHz/mA) @ (mH) | (¢_MHz) | (MHz) Fapi. Suny. SPUBIGNE, = Mg
= netostatic mode pass hand
1.3 10 40 2 2 211P interference.
13 10 40 2 2 213P
13 10 10 ) 4 211L Bandwidth - Half power (3 dB)
13 10 40 2 4 213L width of response when mea-
13 10 10 3 1 211S sured from peak,
i; }2 ig 2 é ;1?2 CﬁT Resonance Spuriqus = Spg—
13 10 40 5 6 212C rious modes of magnetost—atlc
= — modes down to a total of 5dB
17 10 L - . e affecting skirt response
17 10 75 8 12 212X 2 i
22 10 100 10 18 211Ku Off Resonance Isolation - Atten-
22 10 100 10 18 212Ku uation outside band of filter

2926 12/72

response,
Printed in U,S,A,

varian/solid state division-west/611 hansen way/palo alto/california 94303




200 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.

. Models having wider or narrower bandwidths can be

3. Measured near center of passhand.

4, 212 and 213 Models operate over a temperature range of

0 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

furnished on special order. Narrow-bandwidth filters

have slightly greater insertion loss.
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OUTLINE DRAWINGS
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