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INTRODUCTION 

THE PHILIPS ELECTRON TUBE AND SEMICONDUCTOR HANDBOOK contains 
extensive data, supported by curves, on current types of tubes and semiconduc-
tor devices. For the sake of completeness, obsolescent types have been incor-
porated, though in an abridged form. 

THE PHILIPS SEMICONDUCTOR HANDBOOK is one volume of the complete sys-
tem mentioned above. 

Different from the 1964 volume, this issue does not only comprise final data, 
but also the tentative data available at the time of preparation of the Handbook. 
In the Supplement at the end of the book the latest data, which appeared during 
the interval between printing and binding, has been incorporated in order to 
keep the Handbook up to date. 
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INDEX OF TYPE NUMBERS 

The inclusion of a type number in this publication does not necessarily imply its 

availability . 

Type No. Section Type No. Section Type No. Section 

AA119 D AF118 T ASZ23 T 

AAY11 D AF 121 T AU101 T 

AAY21 D AF 124 T AU 102 T 

AAZ12 D AF 125 T AUY10 T 

AAZ13 D AF 126 T BA100 D 

AAZ 15 D AF127 T BA102 D 

AAZ17 D AF 178 T BA l 14 D 

AAZ18 D AF185 T BAY32 D 

AC107 T AFY19 T BAY33 D 

AC125 T AFZ12 T BAY38 D 

AC 126 T ASY26 T BA~'39 D 

AC127 T ASY27 T BCY10 T 

AC128 T ASY28 T BCY 11 T 

AC132 T ASY29 T BCY12 T 

AC172 T ASY31 T BCY30 T 

AD139 T ASY32 T BCY31 T 

AD149 T ASY76 T BCY32 T 

ADY26 T ASY77 T BCY33 T 

ADZ11 T ASY80 T BCY34 T 

ADZ 12 T ASZ15 T BCY38 T 

AF102 T ASZ16 T BCY39 T 

AF 114 T ASZ17 T BCY40 T 

AF115 T ASZ18 T BCY54 T 

AF 116 T ASZ20 T BCZ10 T 

AF117 T ASZ21 T BCZ11 T 

D = Diodes 

T = Transistors 7Z2 3263 

i►uiuuu 



Ill
ill

lll
lll

l III
III

II I
lll

l Il
pl

lll
lfl

l I 

Type No. Section Type No. Section Type No. Section 

BCZ12 T BYY74 D BZZ16 D 

BCZ13 T BYY75 D BZZ17 D 

BCZ14 T BYY 76 D BZZ18 D 

BFY10 T BYY 77 D BZZ19 D 

BFYll T BYY 78 D BZZ20 D 

BFY44 T BYZ10 D OA5 D 

BFY70 T BYZ11 D OA7 D 

BPY10 T BYZ12 D OA9 D 

BPY10 P BYZ13 D OA31 D 

BSY 11 T BYZ14 D OA47 D 

BSY38 T BYZ15 D OA70 D 

BSY39 T BYZ16 D OA72 D 

BTX12 series C.R. BYZ17 D OA73 D 

BTX13 series C.R. BYZ18 D OA79 D 

BTY79 C.R. BYZ19 D OA81 D 

BTY80 C.R. BZY56 D OA85 D 

BTY81 C.R. BZY57 D OA86 D 

BTY87 series C.R. BZY58 D OA90 D 

BTY91 series C.R. BZY59 D OA91 D 

BTY95 series C.R. BZY60 D OA92 D 

BTY99 series C.R. BZY61 D OA95 D 

BY100 D BZY62 D OA200 D 

BY114 D BZY63 D OA202 D 

BY118 D BZY64 D OA210 D 

BYX10 D BZY65 D OA211 D 

BYX13 series D BZY66 D OA214 D 

BYX14 series D BZY67 D OAP12 P 

BYX20-200 D BZY68 D OAZ200 D 

BYX20-200R D BZY69 D OAZ201 D 

BYY 15 D BZY74 D OAZ202 D 

BYY16 D BZY75 D OAZ203 D 

BYY20 D BZY76 D OAZ204 D 

BYY21 D BZY88 series D OA'Z205 D 

BYY22 D BZY91 series D OAZ206 D 

BYY 23 D BZZ10 D OAZ207 D 

BYY24 D BZZ11 D OAZ208 D 

BYY25 D BZZ12 D OAZ209 D 

BYY67 D BZZ13 D OAZ210 D 

BYY68 D BZZ14 D OAZ211 D 

BYY73 D BZZ15 D OAZ212 D 
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Type No. Section Type No. Section Type No. Section 

OAZ213 D OC171 T 56227 A 
OC22 T OC P70 P 56223 AH 

OC 23 T OM200 I 56229 AH 

OC 24 T 40809 T 56230 AH 

OC26 T 56200 A 56231 AH 

OC30 T 56201 A 56232 A 

OC44 T 56201a A 56233 AH 

OC45 T 56201b A 56234 AH 

OC46 T 56201c A 56235 AH 
OC47 T 56201d A 56236 AH 

0057 T 56202 A 56237 AH 
0058 T 56203 A 56238 AH 
0059 T 56204 A 56239 A 
OC 60 T 56206 A 56240 A 
OC 70 T 56207 A 56243 A 

OC71 T 56208 A 56244 A 

OC72 T 56209 A 56245 A 

OC74 T 56210 A 56246 A 
OC75 T 56212 A 56247 A 
OC76 T 56213 A 56259 AH 

OC 77 T 56214 A 56261 A 
OC79 T 56215 A 56262 A 
OCSO T 56218 A 56265 A 
OC122 T 56219 AH 
OC 123 T 56220 AH 

OC139 T 56221 AH 
OC 140 T 56222 AH 
OC 141 T 56223 AH 
OC 169 T 56224 AH 
OC 170 T 56226 A 

A = Accessories 

AH = Accessories; Chapter Heatsinks 

C.R. = Controlled rectifiers (thyristors) 

D = Diodes 

I = Integrated Circuits 

P = Photoelectric devices 

T = Transistors 7Z2 3265 
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TYPE DESIGNATION CODE 

FOR SEMICONDUCTOR DEVICES 

This type designation code relates to all semiconductor devices containing one 
or more junctions, to photoconductive cells and to .Hall generators. 

The type designation consists of; 

TWO LETTERS FOLLOWED BY A SERIAL NUMBER 

The first 1 et t e r  indicates .the semiconductor material used in the device 

A Germanium (for devices having one or more junctions) 
B Silicon (for devices having one or more junctions) 
R Semiconductor material used in photoconductive cells or Hall genera-

tors 

The second 1 e t t e r  indicates the construction and/or main application of 
the semiconductor device 

A diode (excluding tunnel, radiation sensitive, rectifying, voltage reference 
or voltage regulator diodes) 

C transistor for a.f. applications (excluding power transistors) 
D power transistor for audio frequency applications 1) 
E tunnel diode 
F transistor for h.f. applications (excluding power transistors) 
H field probe 
K Hall generator in an open magnetic circuit (e.g. magnetogram - or signal 

probe) 
L power transistor for high frequency applications 1) 
M Hall generator in a closed electrically energized magnetic circuit (e.g. 

Hall modulator or multiplier) 
P radiation sensitive device 
R controlling and switching device having a breakdown characteristic (ex-

cluding power devices) 
S transistor for switching applications (excluding power transistors) 
T controlling and switching power device having a breakdown character-

istic 1) 
U power transistor for switching applications 1) 
Y rectifying diode 
Z voltage reference or voltage regulator diode (zener diode) 

1) A device is a power device if the thermal resistance between the crystal and 
the mounting base is equal to or less than 15 ° C/W. 
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The serial number consists of: 

iIII
I 11

111
11 l I I
 I I I
 I I I
 I I I

 I I~
III

 I I I
 I I I
 I 

a) three figures for semiconductor devices designed for use primarily in repro-
duction and recording equipment for domestic applications, such as radio and. 
television receivers, record players, tape recorders and audio amplifiers, 
home cinema projectors, hearing aids, and similar equipment. 
These semiconductor devices have numbers lying between 100 and 999. 

b) one letter and two figures for semiconductor devices designed for use prima-
rily in other applications. 
These semiconductor devices have the letter X, Y or Z followed by figures 
ranging from 10 to 99. 

EXAMPLES:

AF114 

BYY 15 

Germanium r.f. transistor intended primarily for "entertain-
ment" applications. 
Silicon rectifier intended primarily for "industrial" applications. 

TYPE DESIGNATIONS FOR A RANGE OF 

SEMICONDUCTOR DEVICES 

The type number assigned in accordance with the common code described on 
page No.l normally refers either to a single device or to a combination of two 
or more devices of the same type, contained in a common case that cannot lie 
dismantled. 
It may, however, also be used as the basic part of the type. designation for a 
range of variants distinctly belonging to one basic type in one of the following 
categories of devices: ' 

a) voltage reference or voltage regulator diodes (zener diodes) 
b) rectifying diodes (second letter Y) 
c) thyristors (second letter T) 

7Z2 3108 



The basic part, being the same for the whole range, is qualified by a suffix part 

which is separated from the basic part by a dash (-). 

a) The suffix part for zener diodes consists of: 

Cne letter; the typical zener voltage and where appropriate the letter R 1). 

The first letter indicates the nominal tolerance of the zener voltage in ~. 
The following letters have been assigned: 

A 1~ B 2°/-o C 5~ D 10~ E 15~ 

The typical zener voltage is related to the nominal current rating for the 
whole range. The letter V is used. to denote the decimal point when this oc-
curs. 

b) The suffix part for rectifying diodes consists of: 

A number and where appropriate the letter R 1) 

The number indicates the repetitive peak reverse voltage in Volts. 

c) The suffix part for thyristors consists of: 

A number -and where appropriate the letter R 1) 

The number indicates either the repetitive peak reverse voltage or the re-
petitive peak off-state voltage, whichever value is lower. 

EXAMPLES:

BZY88 series :Range of silicon zener diodes for industrial applications. 

BZY88-C9V1 :The particular type out of the range with a typical zener voltage 
of 9.1 V +5°/~~. 

BYX13-1200R :The particular reverse polarity type out of a range of silicon 
rectifiers with a repetitive peak reverse voltage of 1200 V. 

BTX13-200 :The particular type out of a range of silicon controlled recti-
fiers (thyristors) of which the lower repetitive peak voltage is 
200 V. 

1) The letter R indicates reverse polarity (stud anode). 
The normal version (stud cathode) is not specially indicated. 

7Z2 3109. 
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OLD SYSTEM 

The first letter is always "O", indicating a semiconductor device. The second 
(and third) Ietter(s) indicate the general class of device. 

A diode or rectifier C transistor 

AP - photodiode CP - phototransistor 

AZ - zener diode RP - photoconductive cell 

The group of figures is a serial number indicating a particular design or de-
velopment . 

EXAMPLES: OABI Semiconductor diode 

OAZ200 Zener diode 

OC72 Transistor 

7Z2 3110 



SYMBOLS FOR SEMICONDUCTORS 
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SYMBOLS FOR SEMICONDUCTORS 

H ~° 

O 
d 
m 

H r~ 

~U 

u  

.n a~ 
V 

L." ++ 
O O ~ h 
~ ~ . 

U • ~ • 

i". 
+' O • 

y 
s.i 

~ i+ tOi nr +' 
~ ~ O 

v II ~ 
~O'' 

p ~ 

V I-ti .~ O C.' v 
~ ~ u ~ 
'~~(JV 
W B~~Ucn 

II
. 

V
O

L
T

A
G

E
S

 (
co

n
ti

n
u
ed

) 

x 

VU 

a 
~~

~'
Z~

]~
'~

M
~~

". 

~ U • O y..

. +.+ O ~ ~.~ ~ 

•~~'c~on 
• 5,'c~~~ 
,11 ~ w ~ 

A.p-' ~ O b 
'v~ y  O Q.,v 

'~
 ~' y, A. a, A.~ N +-' O A. 

p ~ ~ ~ of 
V A.... O ~ 

o CJ CJ V o 
U~~~R, 

V
. 

C
A

P
A

C
IT

A
N

C
E

S
 

-~ ' 
o . 
'o • 

c~ 

O 

V U 

ate+ ~ 

~ U 
!1. ~ 
U ~ 

~ O 
~a 

V
I.

 R
E

S
IS

T
A

N
C

E
S

 

-d 

.O 
v V v O O O O 

y 

~" ,~.~ ~~ Pa U 
U 

O U U A m 

~.V ~~ ~~ ~ ~~ ~~ ~ 
Y .-r c~ "G to 

~ O 

V sa V ~-, O O  

tomc!+ u. U G ~ .~"  
'~ "3  b T. .~.-i' O is O L: chi  

U ~ .~ bA ~~/V~.ii ~'' ~ • , ~ (OAS".  
b V ~ r tit 0 ~ Q~ • 

~ ..-1 

.~". N .0 O cOC v  ti  ~ O bA  • ~-' +' 'fi r„ ~ U cd 

~ ~ ~ ~ ~ ~ ~ a~ y ~ ~ b~C 

~ ~ ~ ~ 'V 
0 

~ ~ ~ ~ ~ O D ~ ~A 
O 

'd 
. u  as"".+ ~0J ~ vOi y -~ • ~ O a+ ~ ~ 

d 0 L". ~ 
"_' O O O O O J~ t1r 

A. O 
'~

I-+ .~ ~ 

d 
~ ~~~ ~ 

s.i ~ s.i 
O O O 

~ ~~ ~~ ~ 
s.i 
O 

. . ~ . 

. .~ .~ 

'L7 .~ q ca 
.. 

u 'U 
u 

'Q yj ~+ Sy ate+ ;~ ~ .-_~ t+" ' 

'a h B ~~ w, V ~ 

~ Cd 7J ~ cd V U ..N., ~ ~c • 
C ,O, N C H cCa ~,  a~i' C u ' 
a~.~ aV+ ate.+ +~.+ ~ ~ O 3'' i~.r ~ U 
m C ..v'. m~• y V bA m 

.O. U. 

bA a, 

C~ C G N 'C ~ `d G ~c i 

WWWWW~ ~r.~WW~~l 

II
I.

 C
U

R
R

E
N

T
S

 

v 

~~ 
s. sa 

O O O 
W 

•~ ~ H H 

V 'a'~ 

...d 
A~ u 

b U 

u ~ 

-o ~ o❑
O ~i 
Y 

Y 
a~ O 
y~ U 

v q 

O ~ 

~ O ~ ~ 

~ ~ ~ U U 

Q U ~ s- s. 
~~ 

u 
O O 

7 ttt v °:.~ 
" ~ a o 0 
~ ~ C~UU 

v 

co
nv

en
ti

on
al

 

~. . 
0 

U 

ti • .~ 

~vOi , 

C • 

C 

s, 
~ a0+ 
d 'm 

O" cOa 
W~ 

~~ 
O O 

U 
U A~ 

. ~ 

~' 
O . 

. ~ 

• V C 
~ ~ ~ 

O ~ O V a. 

FW O 0.l V ~, 
v 

.~ O _c . ° ~ 
BU BAw 



SYMBOLS FOR SEMICONDUCTORS 
X

I.
 V

A
R

IO
U

S
 S

Y
M

B
O

L
S

 
V

II
. 

A
D

M
IT

T
A

N
C

E
S

 

C~ Fq b W x' ,., IX
F

$
 

O
T

 a
fb

 

. 

• V V ~ U 
~ ~ ~. 
~ ... 
v  y~ y., 

. ~ ~ ~ 

'y . 'y 

• ,~ cd cO 
O W W 
~ O O 

. a O O p 

~ ~ ~ v ~ ~ 

'̂O-' q v ~, bA 
bA v  b~.0' V O v 

bA 

G y O V y h ~ p ~, c~ 

aaQzx~~.~~ ~qw~ 

~ ~ 

'~ 7V-{

7V-i U 
U cd 

~ O W 
O a~ 
V U 

U ~ 

~ ~_ 

~~ 

~ ~ 
+-+ ~ 

~ 
'~~O 

C C ' 
O O 

V
II

I.
 F

R
E

Q
U

E
N

C
IE

S
 

a 
W'~ 

~U
n  

~ ~C
^
U 

U ^ ~ j ~""~ 

N ti  N „~~,~ 

o-'B ~B ~;o ;~o 
W 

~ 
W 

~ 

~~~ ~~~ 
v 

Rth yM 

~ R W ~ 
~ O ~ 

v O ~ O ~ V 

~ ~ ~ ~ ~ TS" 

D" y_~ • P ~ N W 

O 
-~ V O •~ a~ O 

~ 
V 

r" ~ .s+ '~ N 
U i3 ~ U B y ~ 

d 
W~ W°

IX
. 

T
E

M
P

E
R

A
T

U
R

E
S

 

a~i 

R 
~ _H 

a 

y 
~ ~ • o 

sr 

• ~ A, 
~ ~" 

. ~ +~+ 

p O 

•U 
Q 

~ ~ 
.~ 

~ N N 
~ ~ ~ 

~ O a+ 

~ O 
.O  •y 

U .~ 
q s-i 

ti~ 

X
. 

h-
P

A
R

A
M

E
T

E
R

S
 

R 

.~ 
sa 
O 
p 
N 

A 

,~ 
s~ 
O 
p 
N 

A C 
,~ .0 
sa ~ 
O O 
R A 
H CV 

~ ca'+ w O 
.~ ,.~. .f.. ,~. 
i. N sr sa 
O O O O 

H N .~•I ~ 

.S.'~ .i"1 .~ .b .Li ..~i .ri .Se 

'~ v b u 
~ .~ 3-I 

V ~ 
~ 3-i 

~ U 
.~ ~ ~ 

a~ o ~ o 'c~ a~ 
~ ~ ~ ~ O ~ ~ 

C
o
w
m
a
n
 b
ar

e 
ci

rc
ui

t 

~.'. O R, O .'. O ~ 

~•O 
O•..L'' ~~O O.q 

O ~ ~ 
U 

? v O ~ ~ 
U ~ O

V N sa ~ • l U V ~ 

~ ~ ~ 
q 

~ ~ ~a~~`~ .~~~~ ~C~ 
~ V ~ A, o ~ a'~i sV-i ~ 

SxUO ~ ~rxv0 



a 



Semiconductor diodes 



iumum 

umiimmiii 

iimumi 



AA119 
R
e
v
e
r
s
e
 

c
u
r
r
e
n
t
 

(-
I
D
)
 e 

< 
2
.
8
 µ
A
 

<
 

1
8
 µ
A
 

< 
1
5
0
 µ
A
 

< 
3
5
0
 
A
 

E
Q
U
I
P
M
E
N
T
 D
E
S
I
G
N
 

F
o
r
w
a
r
d
 
v
o
l
t
a
g
e
 

(
V
D
)
 

~ 0 
~ 

e 

> > > > 

o o cv ~ 

.. .. .. .. 

R
e
v
e
r
s
e
 
c
u
r
r
e
n
t
 
(
-
I
D
)
 

o 
0 .n 

a 

< 
1
2
 µ
A
 

< 
2
5
 µ
A
 

<
 
6
0
 µ
A
 

< 
3
0
o
 µ
A
 

< 
0
0
 
A
 

I
n
p
u
t
 v
o
l
t
a
g
e
 

V
 
-
 

3
 V
r
m
s
 

I 
C
.
=
 

i 
- 

~i
 ' 

JJ
O

p
F

 
n 

F
r
e
q
u
e
n
c
y
 

f
 
=
 
1
0
.
7
 M
c
/
s
 

'
 

°
`
~
 

t+
o
r~

..
~

..
..
,,
..
. 

_
 

__ 
..
~

 
e~

 
~

 

u 

-s s m 
i 1 ~. z 

o c "~ 
m 

II II II it 

u 

m 
E+ 

II 

i ~ i ~. ~ 

~ ~ ~ O O 

II II II it II 

n 

~ 

H 
II 

> > > > 

~ 
OM 

~ ~ 

II II II II 

U 

N N 
~ 

A 
N N > 
o r+ I 
:~ o-~ 
H > 

> "✓  > > 
ul O O If\ ~ M ~ 
.- 

U 
O 

in 
N 

II 

fC 

8 

~ 

O 

.-

V 

T
a
m
b
 =
 2
5
 °
C
 

K 

8 

> 

N 

N 

V 

O CG 
O 

O
rd

 
~

g2
 

~~ 

6 

< 
0
.
3
0
 v
 

< 
0
.
8
8
 V
 

< 
4
.
0
 V

1
)
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 R
A
N
G
E
 V
A
L
U
E
S
 
F
 

II 

> 

11 

A 

N 
F 

11 

=
 0
.
3
5
 µ
A
 

C
H
A
R
A
C
T
E
S
I
S
T
I
C
S
 
a
t
 

II 

> > > 

M ~ ~ 
N u~ 

N 
O O 

II I

¢I~ 

11 

3 s, A 

O U~- 
WU 

~ .- O O 

O M ' 

I
n
v
e
r
s
e
 

v
o
l
t
a
g
e
 

(-
V
D
J
 

~ In O O Ire 

p .- 
rn v 

F
o
r
w
a
r
d
 

c
u
r
r
e
n
t
 

(
I
D
)
 

.- O 
M 

O 

1 ~ 

O ~ 
U U 

W ~ 
W ~"' 
Itl O 
rl 'd 
00 
I O 

r -I ri 
ra a~ 
m~ 
m ~' 
c. ,d
7 4 ~ ~ 
cd 
ri ~ 
~.' 
rl O 
B +~ 

❑ N 
ti N 

W 
N 

R 2J 
O • 
H ~ 
Q 

~I 4 

z
Hz  (. 

d~ 

~~ 
W 

N 

C7 ~ 

NN 

¢ 0 
c, 

xa 
O O N 
U N ~ 
1 ~ Ti 

H L. {~ 
O +~ .-1 
W rn U 

w
h
i
t
e
 b
a
n
d
 i
n
d
i
c
a
t
e
s
 t
h
e
 c
a
t
h
o
d
e
 s
i
d
e
 

D
i
m
e
n
s
i
o
n
s
 i
n
 m
m
 

T
h
e
 

N 

,Y 

n 

0 
E 

N 
'FI 

0Sb 
g'zxnw 

0 
O 
~D 

0 

N 

N 
N 
7 

y II 

6 X ro

e H 

O 

6 

L
I
M
I
T
I
N
G
 
V
A
L
U
E
S
 

I
n
v
e
r
s
e
 v
o
l
t
a
 

U O 

00 111 ~O O O.-
M~ V' In O 

N 

U U 

y~ ~ ~B ~ ~~ 
0 o In In o 0 0 .-
M~l 'd' M~1 O O 

N —
5
5
 °
C
 t
o
 +
7
5
 °
C
 

—
5
5
 °
C
 t
o
 +
6
0
 °
C
 

Bti 6 ti6 Cj H6 

n u n n n a n n u n 

>Q y ~ H~+~ H ~ N N ~v ~ ~ ~ N E 
Av 

m a~i 
d~ 

~~ 

NI ~ 

rl 
m 
>~ 

s." 
N 00 

6 ,~i P
e
a
k
 v
a
l
u
e
 

F
o
r
w
a
r
d
 
c
u
r
r
e
n
t
 

00 U 

a~'i 6 _ 
N O~ 8 U ..~ A ~ 

y~ by 
N 

U cdN N ^
>6 a' 

a ~t",o 
a~9~ ~ 

~~ 

~'~~- x m ~ 
> G N 

~b 

G ,~+ G4 m 

T
e
m
p
e
r
a
t
u
r
e
s
 

A 

F 

x 
=m

ax
. 
0
.
4
5
 °
c/

mw
 

~ ro
U d 

N 

!'J ~..I 

~~ N 
U 

U N 

aNi 
r~ 
r1 

0 

m 
f' 
N 7

)
 N
o
t
 
t
i
n
n
e
d
 

N 

N 

N 
t` 

O N 
MAO 

r ~ 

N ~O 
N 
~~D 



AA119 
I II

III
 111

111
 III

II I
III

I I I
II I

II 1
111

111
11E

 

\\ 

E 

a 
0 
++ 
0 a 

Q 
J 

0 
0 

O 

N 

`` 

``

0 

~~ 
~~  

~~ 

t 
  -~. 

N 

 O 
0 

_~
Q 
Q 

Ala 
oU=oU 

~p  ~- N 

cU —o U

cep — N 

1 

N 
w 

C 
r 

w 
C 
W 
L 
L 

u 

j 

J~

O HA Q 
OO 

~ 
~_ O 

O 
O 

~A
I 

O 
~o 

O 

O 
N 

O 

a 

N 



AA119 

VDIV) 

 1 0 
s

02 0.4 

s  

0.6 0.8 

i 

_~ 

60 °C 1 
5 
—ID
~~A

~o f c 

~zoros2 
aarrs 

30  

IDmax 

ImAJ 

20  

10 

Tmb= 25 °C 

0  
0 

s.s.~ss2 
10 20 30 40 — VD~y (V) 50 

D 



AAY11 

POINT CONTACT DIODE 

IIII
IIII

IIII
IIII

IIII
IW

IIII
IIII

IIII
IIII Germanium point contact diode in a subminiature all-glass DO-7 envelope pri-

marily intended for computer applications. 

QUICK REFERENCE DATA 

Repetitive peak reverse voltage —VDM max. 90 V 

Repetitive peak forward current IDM max. 150 mA 

Continuous forward current ID max. 35 mA 

Forward voltage drop at ID = 5 mA; 
Tj = 25 °C VD < 1.0 V 

Reverse recovery current when switched 
from ID = 30 mA to —VD = 35 V 

(Ri, = 2.5 kSl) at trr = 3.5µs 

Thermal resistance from junction to 
ambient 

—ID < 90 µA 

K < 0.4 ° C/mW 

MECHANICAL DATA Dimensions in mm 

max0.52 
m. ~ 

~ max2 i) max t) 

_ 'i 

x~ '—~~ ~~ 
~k r d 

f  min25.4 ~ max 7.6 ~ ~ min 25.4 ~ 
7703561 

The red band indicates the cathode side 

1) Not tinned 

1 
772 3120 

1.1.1965 



AAY11 

LIMITING VALUES (Absolute max. values) 

Voltages 

Continuous reverse voltage -VD max. 60 V 

Peak reverse voltage -VDM max. 90 V 

Currents 

Continuous forward current ID max. 35 mA 

Average forward current (tav = 20 ms) IDAV max. 35 mA 1) 

Repetitive peak forward current IDM max. 150 mA 1) 

Non repetitive peak forward current IDMsurge max. 200 mA 

Temperatures 

Storage temperature Ts -55 to +75 °C 

Junction temperature Tj max. 75 ° C 

THERMAL DATA 

Thermal resistance from junction 
to ambient in free air K < 0.4 °C/mW 

CHARACTERISTICS Tj = 25 °C unless otherwise specified 

Forward voltage drop at ID = 5 mA VD 
typ. 0.72 V 
< 1.0 V 

Reverse current at -VD = 50 V; Tj = 60 oC -ID < 150 µA 

1) For pulse operation see page A 

1.1.1965 

7Z2 3121 

2 



AAY11 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGNat T~ = 25 °C 

Forward voltage drop 

at ID = 30 mA 

Reverse current 

at -VD = 50 V 

at -VD = 90 V 

Reverse recovery current when switched 
from ID = 30 mA to -VD = 35 V 

(RL=2.5kS1) 

Measured at trr = 0.5µs 

Measured at trr = 3,5µs 

Test circuit 

VD 

> 
typ. 
< 

1.5 
2.1 
3.0 

V 
V 
V 

-ID 
typ. 
< 

25 
65 

µA 
µA 

-ID 
typ. 
< 

130 
250 

µA 
µA 

-ID
typ. 200 µA 
< 700 µA 

-ID 
typ. 
< 

25 
90 

µA 
µA 

AAYII tr 

t 

trr= 3.5µs 

~ rr=0.5µs 

O 'e 

10% 
90µA — ~--

Ri= 500.fL 

I__I 
oscilloscope 

Ri ~ 10MSL ~12 
/ 
I ..L 

1 

T I R 

N 

-V= -VD + I.Ri ~~ 90 

(shunt diode) ~Z~3,z, 
—V 

~ooNA 
I 

input pulse output pulse 

Reverse pulse: 

Rise time tr < 0.1 µs 

Duty cycle S = 0.5 

Frequency f = 50 kc/s 

Circuit: 

Capacitance C < 30 pF (C =Oscilloscope+ parasitical capacitance) 

3 

7Z2 3122 

1.1.1965 
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60 

rDM 

rDAV 

%- ~ s_ t 

~—t1~ 
t~10ms 

0.2 0.4 

IDAVmQx= maz. permissible overage rectified 
forward current 

- VD = OV 
-VD=20V 

0.6• 08 b 1 

o
~

'S
Z

T
I —
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99

Z
O

Z
L 

i ~ 
I-aMmoz 
(mA) 

150 

goo 

50 

IDMmQz= 
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-VD =OV-
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0 n
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~z00a~~ 

m 

N 

I~max 
(mA) 

100 

50 

0, 

~ BAI00 10-5—'S0 
I~ x =max. permissible value of Ipp for sinusoidal input voltages with capacitive 

load and for pulse applications. (tay =max. 20 msec) 
I~~ = valeur maz. admissible de ID pour des tensions d'entree sinusoidales avec 

charge capacitive et pour utilisation avec impulsions. (tav = 20 cosec au maa.) 
I~~ =max. zulassiger Wert von ZD bei sinusformigen Eingangsspannungen colt 

kapazitiver Belastung and bei Impulsbetrieb (tav =max. 20 mSek) 
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BA102 

VOLTAGE DEPENDENT CAPACITOR 

Voltage dependent silicon capacitor in subminiature all-glass DO-7 construction 
intended for automatic frequency control in television receivers. 

QUICK REFERENCE DATA 

ll
ll
~

l~
~

i[
 

Inverse voltage (d.c.) -VD max. 20 V 

Reverse current (d.c.) -ID max. 100 µA 

Junction temperature 

Capacitance ratio 

T~ 

cD (-VD = 10 V) 

= 

< 

max. 90 

0.7 

° C 

cD (-VD = 4 V) 

MECHANICAL DATA 

Dimensions in mm 

NI 
0 
~• 

N u~ 
O 
~c 
O 

max2 ~~ 
I 

~~ d 

~ min25.4 max 7.6 

max2r). N 

k 

The white band indicates 
the position of the cathode 

~~' I 

~'~ min25.4~ 
2.,.25. ~ h 

LIMITING VALUES (Absolute max. values) 

Inverse voltage (d.c.) -VD = max. 20 V 

Reverse current (d.c.) -ID = max. 100 µA 

Temperatures 

Junction temperature TJ = max. 90 ° C 

Storage temperature Ts = -55 ° C to +90 ° C 

1) Not tinned 

1 

7Z2 2646 

1.1.1965 



BA102 

THERMAL DATA 

Thermal resistance between 
junction and_ ambience in 

free air K < 0.4 

CHARACTERISTICS 

Reverse current at Tj = 80 ° C 
-VD = 20 V -ID < 5 

Capacitance at Tj = 25 ° C 
-VD = 4 V; f = 0.5 Mc/s cD > 20 < 45 

° C/mW 

µA 

pF I) 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN Tj = 25 ° C 

Series resistance at -VD = 4 V rD = 1.7 < 3 S2 

Capacitance ratio at cD (-VD = 10 V) 
f < 300 Mc/s cD (-V 4 V < 0.7 

D= ) 

Simplified equivalent circuit 

~~7()y 
cD rD

° 
i~~~ 

z.ta;o 

L = lead inductance ~ 6 nH 
rD = series resistance 
cD = diode capacitance (see page 4) i frequency independent 

up to f = 300 Mc/s 

These data apply for a distance between the ttivo measuring points of 10 mm 

1) For convenience reasons only the spread in the magnitude of cD is indicated 
in more detail by means of coloured dots. 

At -VD = 4 V; f = 0.5 Mc/s; Tamb = 25 oC 

white dot cD > 
yellow dot: cD > 
blue dot cD > 
green dot : cD > 

1.1.1965 

20 < 24 pF 
24 < 30 pF 
30 < 37 pF 
37 < 45 pF 7Z2 2647 
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TYPICAL OPERATION 

Discriminator 

7703257 

Basic circuit for automatic frequency control in T`V receivers using the BA102 in 
series with the oscillator coil 

Sensitivity of the discriminator 25 V/Mc/s 
Reduction of the frequency deviation at band I 1:10 
Reduction of the frequency deviation at band III: 1:25 

772 3050 

3 3.3.1965 



BA102 

.~ ., 
N 

n 
b 

N 

C
o 
C 

.W 

O 
N 

~~ 

~A

O 
tiA 

Q 
I '̀t' 

100 
CD

(pF) 
50 

20 

10 

5 

2 

1  
l 

1.1.1965 

N c; 
N 

O O 
0 

0 0 
0 
L \ 

O cp 

0 
N 

,~ .~O 
~ O  O U O 0 0 o ® p 

f=0.5Mc/s 
~_

1 
max 

typ 

min 

'q
!o

'i'
Z

-
9L

9Z
O

ZL
 

2 5 10 20 50 —VD (V) 100 

A 



BA114 
IIIII

IIIII
IIIII

IIIII
II11

~11
111

111
111

1
 

>~ 0 
U 

W 
N 

r1 
h0 

~i 
H 

N f. 

N 
+~ .-I 
N rl 
rl .~ 
GP 

9 +~ 
W 

A 
N 

W N~

O rYi 

Q ~ 

2 3 
00 

z

E ~

b ~ 
h N 

fn 

aH 

~ 

C ~ 0 
O +-~ 

H ~ 
U] f!1 

i
n
d
i
c
a
t
e
s
 t
h
e
 c
a
t
h
o
d
e
 s
i
d
e
 

A 

3 

~

e
H 

D
i
m
e
n
s
i
o
n
s
 i
n
 

goo 
0 0 0 
N Q` ~ 

+ } 

O O 
a~ +~ 

U U 
O O 

yG u~ to 
60 III ar 

~ ~ 
II II II 

8 
q 

H H 
N 

7 

k 

G N 

N 
{
G
,
+ N 

7 7 H 

A ~ ~ +-, 
N 

6 
~ m aGi 

~ ~ w e 
e ctl 

7 +~-~ ~ E 

~ G 00 +~ 
Q 

H a~ fy Fr ~a' 

H O +~ W (Z 
:d U V] O pWC

I-1 E 

U 
O 

O 

k 

u 

9 
N 

x 

qG~ 

.°+ ro
U N 

f-r 
'n 

.' 

~ U 

U N 

N 
ri 
UJ O 

~i~ 

S. 

H 

0 

N 

II 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 a
t
 T
a
m
b
 

> > 
u1 n7 

O O 

n v 

9 

!y? N M 

~ O 

II II 

b 
R q 

A A 

O 
W 

~
)
 N
o
t
 
t
i
n
n
e
d
 

rn

N 
n 



BA114 

N 

N 

.~ 
'a 
m 

U 

N 

N 

Q 

 N  ~ _., 1 
 tiq 

O 

~o 
0 

 O 

0 
N 
0 

a 
~° _. 

N 
0 

.~~ 

-m 

Q 
~+ 

~` 

 oU 

 N 
  II 

  E 
 .moo 

'`

~ ~   ~` 

1 `

~~

O A Q ti N 
O N 

O 
N 
O O 

O 

co 
O 

O 

m 

a 

rn
v 
v 



BAY32 

SILICON PLANAR DIODE 

Silicon planar diode in subminiature all glass DO-7 envelope for general pur-
pose industrial applications 

~m
mii

mm
um

ii»u
nni

imu
u 

QUICK REFERENCE DATA 

Continuous inverse voltage —VD = max. 150 V 

Repetitive peak forward current IDM = max. 250 mA 

Continuous forward current ID =. max. 170 mA 

Forward voltage drop at ID = 100 mA VD <• 1.5 V 

Reverse recovery time when switched 
from ID = 30 mA to —VD = 35 V; 

measured at —ID = 1 mA and 
with RL = 2.5 kSl trr < 2.5 µs 

Thermal resistance between 
junction and ambience K < 0.4 ° C/mW 

MECHANICAL DATA 

max0.52 ~ 

~• 

x  o r 
E' 

max2 ~~ . . 

d 

Dimensions in mm 

max2~~ .--. 

~k 
~ min25.4 ~ ~ max 7.6 ~ min 25.4 

~zoase~ 

The white band indicates the cathode side 

1) Not tinned 7Z2 3093 

1 TENTATIVE DATA 3.3.1965 



BAY32 

LIMITING VALUES (Absolute max. values) 

Voltages 

Continuous inverse voltage -VD = max. 150 V 

Repetitive peak inverse voltage -VpM = max. 150 V 

Currents 

Average rectified forward 
current (tav = 20 ms) IDAV = max. 170 mA I) 

Continuous forward current ID = max. 170 mA 

Repetitive peak forward current IDM = max. 250 mA 

Non-repetitive peak forward 
current 

for tm~ = 1µs IDMsurge = max. 2000 mA 

for tman = 1 s IDMsurge = max. 500 mA 

Temperatures 

Storage temperature Ts = -65 ° C to 200 ° C 

Junction temperature Tj = max. 190 ° C 

THERMAL DATA 

Thermal resistance between 
junction and ambience in free air 

CHARACTERISTICS at Tj = 25- ° C 

Reverse current at -VD = 150 V 

Forward voltage drop at ID = 100 mA 

1) For sinusoidal operation see page D 

For pulse operation see page E 

3.3.1965 

K < 0,4 

-ID < 100 

VD < 1.5 

° C/mW 

nA 

V 

7Z2 3094 

2 



BAY32 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 ° C unless otherwise specified 

i 

Diode capacitance at VD = 0 V; f = 1 Mc/s 1) cd < 15 pF 

Reverse current at~ -VD = 150 V; T~ _' 150 ° C -ID < 30 µA 

Forward voltage at ID = 250 mA; T~ = 150 ° C VD < 1.9 V 

Reverse recovery time, when switched from 
'ID = 30 mA to -VD = 35 V; RL = 2.5 kSt 

Measured at -ID = 4 mA trr < 2.5 µs 

Measured at -ID = 230 µA trr < 5.0 µs 

Test circuit 

~R

i= 500

r

,1~ 

4 

—V= -YD + I.RI 

BAY32

oscilloscope 

Ri ~ IOM.f1. 

~.tr rtrr(~mA)

10°/o 

t230NAr—_ 

90% 

4mA 
(shunt diode) `'''"'`° —V~ I 

input pulse 

trr(a3ouA) 

output waveform 

Reverse pulse: 

Rise time fr  < 0.1 µs 

Duty cycle S = 0.5 

Frequency f = 50 kc/s 

Circuit: 

Capacitance C < 30 pF (C =Oscilloscope +parasitical capacitance) 

1) See also page C 7Z2 3095 
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BAY32 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 

T~ = 25 ° C 

Stored charge, when switched from 

ID = 10 mA to -VD = 5 V; RI, = 500 S2 

Test circuit 

BAY32

®I 

r Ri=500,f1 
~ r 

—V= —VD+ I.Ri 

BAY38 

• e 
D=high speed diode 

Reverse pulse: 

Qs 
= 4 nC 

10 nC 

output wave form 

Vp = ~ 

Rise time tr = 15 ns 

Pulse duration tp = 35 µs 

Frequency f = 25 kc/s 

Circuit: 

Capacitance C < 30 pF (C =Oscilloscope +parasitical capacitance) 

1.7.1965 

7Z2 2816 
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BAY33 

SILICON PLANAR DIODE 

Silicon planar diode in subminiature all glass DO-7 envelope for general pur-
pose industrial applications 

QUICK REFERENCE DATA 

Continuous inverse voltage -VD max. 150 V 

Repetitive peak forward current IDM max. 200 mA 

Continuous forward current ID = max. 130 mA 

Forward voltage drop at ID = 100 mA VD < 2.5 V 

Reverse recovery time when switched 
from ID = 30 mA to -VD = 35 V, 

measured at -ID = 4 mA and 
with R1, = 2.5 kSZ trr < 0.25 µs 

Thermal resistance between 

junction and ambience K < 0.40 ° C/mW 

MECHANICAL DATA 

max0.52~ 
~. 
k  o  
F• 

max2~~ max2~~ 

d 

~ min25.4 ~ max 7.6 
/k 

i 

min 25.4 
3.A25.ch 

The white band indicates the cathode side 

1) Not tinned 

Dimensions in mm 

7Z2 2817 

1.1.1965 TENTATIVE DATA 1 



BAY33 

LIMITING VALUES (Absolute max. values). 

Voltages 

Continuous inverse voltage —VD = max. 150 V 

Repetitive peak inverse voltage —VDM = max. 150 V 

Currents 

Average rectified forward 
current (tav = 20 ms) IDAV = max. 130 mA 1) 

Continuous forward current ID = max. 130 mA 

Repetitive peak forward current IDM = max. 200 mA 

Non-repetive peak forward 
current 

for tm~ = 1 /~s IDMsurge = max. 1500 mA 

for tm~ _ 1 s IDMsurge = max.. 350 mA 

Temperatures 

Storage temperature Ts = —65 ° C to 200 ° C 

Junction temperature Tj = max. 190 ° C 

THERMAL DATA 

Thermal resistance between 
junction and ambience in free air I` < 0.4 ° C/mVV 

CHARACTERISTICS at Tj = 25 ° C 

Reverse current at —VD = 150 V —ID < 100 nA 

Forward voltage drop at ID = 100 mA VD < 2.5 V 

I) For sinusoidal operation see page C 

For pulse operation see page D 7Z2 2818 

2 1.1.1965 



BAY33 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 °C unless otherwise specified 

Diode capacitance at VD = 0; f = 1 Mc/s 1) cd < 15 pF 

Reverse current at -VD = 150 V; T~ = 150 ° C -ID < 100 µA 

Forward voltage at ID = 200 mA; T~ = 190 °C VD < 3.8 V 

Revex•se recovery time, when switched from 
ID = 30 mA to -VD = 35 V; R L = 2.5 kSl 

Measured at -ID = 4 mA trr < 0.25 µs 

Measured at -ID = 230 µA trr < 0.50 µs 

Test circuit 

Ri= 500.11 

— V= —VD + I.Ri 

BAY33

®A 

~I 

R 

N 

oscilloscope 

Ri ~ tOM.IL 

(shunt diode) ~''s~" —V 

70% t230pA 

90 

4mA 
I 

input pulse 

s  trr(230NA)-~
t rr(4mA) 

— --f — — 

output pulse 

Reverse pulse: 

Rise time tr < 0.1 µs 

Duty cycle S = 0.5 

Frequency f = 50 kc/s 

Circuit: 

Capacitance C < 30 pF{C =Oscilloscope +parasitical capacitance) 

1) See page E 

1.1.1965 

7Z2 2819 
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BAY33 

Stored charge, when switched from 1) 

ID = 10 mA to -VD = 5 V; R L, = 500 S2 

Test circuit 

Reverse pulse: 

• 
D=high speed diode 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
T~ = 25 ° C 

Qs 
= 550 pC 
< 700 pC 

output pulse 

D Vp 
C 

Rise time tr = 15 ns 

Pulse duration tp = 35 µs 

Frequency f = 25 kc/s 

Circuit: 

Capacitance C < 30 pF (C =Oscilloscope +parasitical capacitance) 

1) See also page F 7Z2 2820 

4 1.1.1965 
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BAY33 

IDAVmdx —max. permissible• average 

forward current for sinusoidal operation 

150 

IDAVmax. 
(mA) 

100 

50 

i 
N 

.u~'i 

n 

t~20msec; -VDM=max150V 

00 

IDmox 
(mA) 

150 

100 

50 

50 100 150 200 T mb (°C) 250 

ID~ x =max. permissible 
continuous forward current 

00 50 100 150 200 Qnb(°C) 250 

1.1.7965 C 
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BAY33 
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15 
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BAY38 

SILICON' PLANAR EPITAXIAL DIODE 

Silicon planar epitaxial diode in subminiature all glass DO-7 envelope with very 
high speed for general purposes and especially for logic applications 

QUICK REFERENCE DATA 

Continuous inverse voltage -VD = max 50 V 

Repetitive peak forward current IDM = max. 225 mA 

Forward voltage drop at ID = 50 mA VD < 1 V 

Reverse recovery time when switched 
from ID = 10 mA to -VD = 1 V, 

measured at -ID = 1 mA and 
with R L = 100 S2 trr < 4 ns 

Thermal resistance between 
junction and ambience K < 0.4 ° C/mW 

MECHANICAL DATA 

max2 ~~ 

d 

min25.4 ~ max 7.6 

Dimensions in mm 

k 

~~ min25.4 
a.c2s.~n 

The white band indicates the cathode side 

 I 

1) Not tinned 7Z2 2824 
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BAY38 

LIMITING VALUES (Absolute max, values) 

Voltages 

Continuous inverse voltage -VD = max. 50 V 

Currents 

Average rectified forward 
current (tav = 20 ms) IDAV = max. 115 mA 1) 

Continuous forward current ID _ -max. 115 mA 

Repetitive peak forward current IDM = max. 225 mA 

Non-repetitive peak forward 
current 

for t = 1µs IDMsurge = max. 2000 mA 

for t = 1 s IDMsurge = max. 500 mA 

Temperatures 

Storage temperature Ts = -65 °C to 200 ° C 

Junction temperature Tj = max. 190 °C 

THERMAL DATA 

Thermal resistance between 
junction and ambience in free air K < 0.4 ° C/mW 

CHARACTERISTICS Tj = 25 ° C 

Reverse current at -VD = 50 V -ID < 50 nA 

Forward voltage drop at ID = 50 mA VD < 1 V 

1) For sinusoidal operation see page C 

For pulse operation see page D 

2 

7Z2 2825 

7.1.7965 



BAY38 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 °C unless otherwise specified 

Diode capacitance at VD = 0; f = 1 Mc/s 1) cd < 2 pF 

Reverse current at -VD = 50 V; T~ = 150 °C -ID < 50 µA 

Forward recovery voltage 

ID = 10 mA; tr = 20 ns VDM < 1.75 V 

ID = 100 mA; tr = 50 ns VDM < 3.00 V 

Test circuit 

oscilloscope 

Ri = 50.fL 

I input pulse 

so% 

-~10% 

Ht~~v 
tp 

Current pulse: 

Rise time ( 10 mA) tr = 20 ns 

Rise time (100 mA) tr = 50 ns 

Pulse duration tp = 120 ns 

Duty cycle S = 0.01 

V 
output waveform 

r —

Vp 

t 

Circuit: 

Capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

1) See page B 7Z2 2826 

1.1.1965 3 
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BAY38 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
T~ = 25 °C, unless otherwise specified 

Reverse recovery tiir~,e, when switched from 

ID=10mA to—VD=IV;RL=100SZ 

Measured at —ID = 1 mA 

Test circuit 

Ri = 50.IL 

• ~ • 

J 

Reverse pulse: 

Rise time 

Pulse duration 

Duty cycle 

Circuit: 

Capacitance 

1) See page E 

4 

sampling 
oscilloscope 

R. = 50SL 

a .zs.c n 

tr 0.6 ns 

tp = 100 ns 

S = 0.05 

C < 

tr tp 

tlo°i 

input pulse 

trr  < 4 ns 1) 

t 

+ID t r 

~_ . 10°/ of 
~_ 

+ID•RL 100.(1 
output waveform 

1 pF (C =Oscilloscope +parasitical capacitance) 

7Z2 2827 

1.1.1965 



BAY38 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
T~ = 25 ° C unless otherwise specified 

Stored charge, when switched from 

ID = 10 mA to -VD = 5 V; RI, = 500 Sl 

Test circuit 

BAY38 BAY38under test 

D=high speed diodt 

Reverse pulse: 

Rise time tr  = 2 

Pulse duration tp = 400 

Duty cycle S = 0.02 

ns 

ns 

Circuit: 

Capacitance C < 7 pF (C =Oscilloscope +parasitical capacitance) 

Qs < 35 pC 

output wave form 

D Vp = ~ 

MORE INFORMATION CONCERNING PRACTICAL 
CIRCUITS IS AVAILABLE IN 

ADVANCE INFORMATION N0.815 AND N0.8I8 

7Z2 2828 

1.1.1965 5 
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BAY38 
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BAY38 

7203023-2.1.25 ch 

umimmimmimmmiiii 

iiim 

4.2 

trr 
(nsJ 

4.0 

.3.8 

T —25°C 

R~ =100JL 
-VD= +IDR~ 

+ID

10% of 
— VD 
R~ 

3.6 
0 

15 

trr 
(nsJ 

10 

5 

0 
—100 

20 40 60 + I D (mA) 

+ID=10 mA 
—Vp=1V 
R~  = I00.1L 

~-ID

—VZJ 
R~ 

E 

0 100 200 T (°CJ 
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BAY39 

SILICON PLANAR EPITAXIAL DIODE 

Silicon planar epitaxial diode in subminiature all glass DO-7 envelope for gen-
eral purposes and especially for core gating in fast memories. 

QUICK REFERENCE DATA 

Continuous inverse voltage —VD = max. 75 V 

Repetitive peak forward current IDM = max. 750 mA 

Forward voltage drop at ID = 500 mA VD = 0.8 to 1.0 V 

Reverse recovery time when switched 
from ID = 500 mA to -VD = 50 V> 

measured at —ID = 5 mA and 
with R L = 1 kSl trr < 160 ns 

Thermal resistance between 
junction and ambience K < 0.4 ° C/mW 

MECHANICAL DATA 

max0.52 ~ 
~  ~ 

max2 ~~ 
t~ 

d 

~ min25.4 ~ max 7.6 

Dimensions in mm 

/ ~  

~ ~ min 25.4 
a.i.zs.~e 

The white band indicates the cathode side 

1) Not tinned 7Z2 2829 

3.3.1965 TENTATIVE DATA 1 
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BAY39 

LIMITING VALUES (Absolute max. values) 

Voltages 

Continuous inverse voltage —VD = max. 75 V 

Currents 

Average rectified forward 
current (tav = 20 ms) IDAV = max. 450 mA 1) 

Continuous forward current ID = max. 450 mA 

Repetitive peak forward current IDM = max. 750 mA 

Non-repetitive peak forward 
current for tman = 1µs IDMsurge = max. 4000 mA 

Temperatures 

Storage temperature Ts = —65 ° C to 200 ° C 

Junction temperature Tj = max. 190 ° C 

THERMAL DATA 

Therrnal resistance between 
junction and ambience in free air K < 0.4 ° C/mW 

CHARACTERISTICS Tj = 25 ° C 

Reverse current at —VD = 75 V —ID < 100 nA 

Forward voltage drop at ID = 10 mA VD < 0.7 V 

at ID = 500 mA VD > 0.8 V < 1.0 V 

1) For sinusoidal operation see page B 

For pulse operation see page C 

2 

7Z2 2830 
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CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 ° C > unless otherwise specified 

Diode capacitance at -VD = 10 V; f = 1 Mc/s 1) cd < 7'.5 pF 

Reverse current at -VD = 75 V; T~ = 150 °C 

Forward recovery at ID = 500 mA; tr  = 50 ns 

-ID < 100 µA 

Forward recovery voltage 1) 

Forward recovery time 
measured at VD = 1.1 V 

Test circuit 

VDM

tfr 

< 

< 

3.0 

60 

V 

ns 

Ri = SOdL 

27051 45041 

G
eAYss

0 
oscilloscope 

Ri=50~f1 

2.i.2Sci 

Current pulse; 

Rise time t r = 50 

Pulse duration tp = 200 

Duty cycle S = 0.01 

ns 

ns 

Circuit: 

Capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

I input pulse ~ 

90 /o 

-~-10°% 

~,t ! ~, t  P 

output pulse 

1) See also page E 7Z2 2831 
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BAY39 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
T~ = 25 ° C, unless otherwise specified 

Reverse recovery tune, when switched from 

ID = 500 mA to -VD = 50 V; R1, = 1 kSZ 

Measured at -ID = 5 mA trr < 160 ns 1) 

Test circuit 

BAY39 

I input pulse output pulse 

t 
/

I

90%-~ 

t 
4 

/ 1 —YD 10%-}- 10% of 
RL 

~~ 
tp 

►Itfl 

Current pulse: 

Fall time tf = 5 ns 

Pulse duration tp = 5 ns 

Duty cycle S = 0.01 

Circuit: 

Capacitance C < 10 pF (C =Oscilloscope +parasitical capacitance) 

1) See also page F 7Z2 2832 
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BAY39 

CHARACTERISTIC RANGE VALUES FOR EQUIPbIENT DESIGN (continued) 
T~ = 25 °C, unless otherwise specified 

Stared charge, when switched from 

ID = 500 mA to -VD = 5 V; R L = 10 S2 

Test circuit 

BAY39

R i =10.CL 

—V=—VD -E I.R i 

450,fL 

u. 
a 
0 

oscZtoscope 

R,=50JL 

• • 
D=high speed diode 2''Zx" 

Reverse pulse: 

Rise time tr = 4 ns 

Pulse duration tp = 150 µs 

Duty cycle S = 0.99 

Qs < 15 nC 1) 

output pulse 

I) See also page F 7Z2 2833 
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BAY39 

APPLICATION INFORMATION 

Transformer type selection matrix of a core memory 

read pulse 
--► 

wi
mw

ium
mu

mm
mu

m~
 

input 

0 

ID2 

0 

2.f.25.c i 

On position ~~ Off position 

Memory cycle time: 2000 

Zo=Impedance of 
memory wire 

npl F nP2 =nP 

~ns~ ? Zo_70~f1 

read pulse (500mA;35V) 

J a 

0 

1 
100  .--.~ 

600 100 ~ .-. 

100100 

t(ns) 

write pulse(500mA;35Y) 

600 

a 
E 
0 
0 
u~ 

~ t(ns) 
100 a~ss.~~ 

All diodes are of type BAY39 7Z2 2834 
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BAY39 

111
111

111
111

11 I II
 III

 II I
 III

 III
 II I

II I
III

I' 

IDmax=max. permissibie 

continuous forward current 

600 

I Dmax 
(mA) 

400 

200 

0 
0 

~ ~
'S

 Z
'1

'Z
- L

 l0
£
O

Z
L
 

50 100 150 200 T,,,b(°C) 250 

IDAVmax—mox, permissibie average 
rectified forward current 
for sinusordaZ operation 

300 

IDAVmax 
(mA) 

200 

100 

L ~ -- 
~~ r 

 t~20msec; —VD=max75V 

00 

B 

!~
'S

Z
'I'

Z
-6

l0
£

O
Z

L
 

50 100 150 200 Tan-ib (°C) 250 
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BAY39 

600 

I DAVmax 
(mA) 

400 

200 

D 

0 ~ ~ 
.--w-_ ~ :_ i 

~—t1 —+~ 
t ~ lOmsec; —Vj~ =max75V 

IDM 

IDAV 

IDAVmax 
=max. permissible average rectified 

forward current for pulse operation 

25°C 

50°C 

75°C 

100°C 

1as°c 

tso°c 

~ I
Tamb=175°C 

00

eoo r M m ax 

0.2 0.4 0.6 0.8 S 7 

max. permis 

IDMmax ~~~s~~~~~~  

600 

400 

200 

sible peak forward current for 
•uTse operation ID n nIDM 

~t~ ~ ~ t 

i--,'1 ;t~-~ ~-- tl 

'~ , ~~,~ oo~'` ` ~t\msecc;=V D =max75V 
~~~~~~~ 
11~~~►.2s  ~~~ 
~1~~  s  ~ 1~1~-~ 

~~~~ c 

~  I'  ''  a ~~ a ,mss° 

—o~i  
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0 
O 

1.5 

VD

(VJ 
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3 

VP
(V) 

2 

1 

Tj =25°C 
I17 =500mA 
Vp =for~vord recovery peak. voltage 

t~ =pulse rise time 

Vj~ 

V 

~ --

P 

v t 

r~
 sz

 ~ z
— 

yi
ot

oz
c 

00 

30 

Cd 

(pFJ 

20 

10 

10 20 30 40 tr(ns) 50 

Tj' =25°C 
f =1Mc/s 

max 
—r'
*YP 

00 
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BYX10 

SILICON RECTIFIER DIODE 

Double diffused silicon junction diode in an epoxy resin D0-14 enve-
lope for low current rectifier applications 

QUICK REFERENCE DATA 

Crest working reverse voltage —VDMW = max. 800 V 

Repetitive peak reverse voltage —VDM = max. 1600 V 

Average forward current ID = max. 0.2 A 

Repetitive peak forward current IDM = max. 1.5 A 

Junction temperature Tj = max. 125 ° C 

Operating ambient temperature ~'amb = max. 70 ° C 

Thermal resistance from 
junction to ambience K < 0.2 ° C/mW 

MECHANICAL DATA 

Dimensions in mm 
max 2(not tinned) 

O  ~~  -►I-~ 
min 25.4 max 7.1 

►~ ► 22524a 

max 3 2 

Envelope: epoxy resin; DO-14 

The envelope fulfils the accelerated damp heat test described in 

I.E.C. publication 68-2, test D (severity IV, 6 cycles)'. 

Iron soldering 

At a max. iron temperature of 300 ° C the max. 
permissible soldering time is 3 sec, provided 
the soldering spot is at least 5 mm from the 
seal. 
1.1.1965 TENTATIVE DATA 

max 0.52 

'' t 
min 29.9 

j 

l 
7202471 

722 26.89 
1 
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Dip soldering 

At a max. solder temperature of 300 ° C the max. 
permissible soldering time is 3 sec, provided 
the soldering spot is at least 5 mm from the, seal. 

~ ~~ 
7202472 

If tYie diode is in contact with the print, the max. permissible tem- 
perature of the contact point is .125 ° C. 

LIMITING VALUES (absolute max. values) 

Inverse voltage 

Crest working 

Repetitive peak (duration < 1 msec) 

Non-repetitive peak 
(duration < 10 msec) 

Forward current 

Average (averaging time = 20 msec) 

for resistive or inductive load 

for capacitive load 

Repetitive peak 

Surge peak (of sinusoidal current, 
surge duration < 10 msec) 

Temperature 

Storage 

Junction 

Operating ambient 

THERMAL DATA 

Thermal resistance between 
junction and ambience 

— VDMW 

— VDM 

—VDMsurge 

ID 

ID 

IDM 

IDMsurge 

Ts

Tj 

Tamb 

= max. 800 V 

= max. 1600 V 

= max. 

= max. 

= max. 

= max. 

max. 

1600 V 

0.2 A 

0.15 A 

1.5 A 

15 A1) 

_ —65 to +125 °C 

= max. 

= max. 

125 ° C 

70 °C 

K < 0.2 °C/mW 

1) The BYX10 withstands also surge currents of 25 Amax. during 
switching on ("inrush current") with an uncharged capacitor of 
100 µF ,max. 722 2690 

2 1.1.1965 



BYX10 

CHARACTERISTICS 

Reverse current 

—VD = 1600 V; T~ = 25 ° C 

r'orward voltage drop 

ID =l.5A;T~=25°C 

—ID < 1 ~cA 

VD < 1.6 V 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 

Reverse current 

—VD = 800 V; T~ = 125 ° C —ID < 50 ~cA 

Forward voltage drop 

ID=0.2A;T~=25°C VD < 1.1 V 

OPERATING CHARACTERISTICS (See also page B) 

The Io figures are 
absolute maximum 
values for resistive 
or inductive load. 

Single-phase. 
half -wave 

Two-phase 
half-wave 

Single-phase 
full wave 
(bridge) 

-~' - 

Io

Vi 

(VRMS) 

Io Vo
(A) (V) 

Io Va
(A) (V) 

Io Vo
(A) (V) 

120 
240 
560 

0.2 53 
0.2 106 
0.2 250 

0.4 53 
0.4 106 
0.4 250 

0.4 105 
0.4 212 
0.4 .. .500 

1.1.1965 

7Z2 2691 
3 
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APPLICATION INFORMATION 
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11
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BYX10 in the supply part for first anode and focus electrode of a TV 
picture tube 

.The first figure shows a typical line deflection circuit with EHT 
transformer, the second figure shows the voltage wave form of the 

g2 and focus supply. 

V 

0o i 
__J 

V~ 

2.25 24. aj 

d¢f L¢ct ion 
coil 

I I~ 
I ~ 
~ I 

~ ~ Vat point „A" 
r 

~ ~ 

g2 + focus 
supply 

c--average 
r¢ctifi¢d 
voltag¢ 

1--------- 
tim¢ 

2.25.24.aj 

If capacitor C has such a value, that the "inrush current" through 
the diode could be higher than allowed, a surge resistor in series 
with the diode is recommended. 7Z2 2692 

4 1.1.1965 



BYX10 

BYX10 in the supply part for the video amplifier transistor of a TV 
set 

The first figure shows a typical line deflection circuit with EHT 
transformer, the second figure shows the voltage wave form of the 
video supply. 

BYX 10 

d¢fl¢ction 
coil 

EHT 

2.25 24.aj 

Video 
supply 

V2

average 
V ~ ~ I  ~ V2 rectified 

  voltage 

0 ►time 

I 

I• --V at point'A' 

I 

I 

~~ 

For thermal stability the ambient temperature should not exceed 
55 ° C. 

If capacitor Chas such a value, that the "inrush current" through 
the diode could be higher than allowed, a surge resistor in series 

with the diode is recommended. 7Z2 2693 

1.1.1965 5 
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BYX20-200 
BYX20-200R 

SILICON POWER DIODES 

Silicon diffused junction diodes in metal case for use in power rectifiers, espe-
cially in a.c. generating systems of motor cars with battery voltages of up to 
24 V. The diodes can be press-mounted or soldered at the bottom or mounted 
with an adaptor. 
The BYX20-200R (anode to case) is the reverse polarity type of the BYX20-200 
(cathode to case). 

QUICK REFERENCE DATA 

Crest working inverse voltage —VDM max. 85 V 

Repetitive peak inverse voltage —VDM max. 200 V 

Average forward current ID = max. 25 A 

Repetitive peak forward current IDM max. 80 A 

Junction temperature Tj = in ax. 175 ° C 

Thermal resistance from junction to case Kj _ c < 1 oC/W 

MECHANICAL DATA 

Dimensions in mm 

M 
C 

~E 

max3.4 

1.1.1965 

.I• 1.3 ~ 
I 
I 

IIIIII~II~IIAIII 
liF 

12.77fd±0.05 max 6.5 
X15.9 ~ ± 0.1 r 

Marked in red : Cathode connected to case 
BYX20-200 

Marked in blue: Anode connected to case 
BYX 20 - 200R 

For mounting instructions see page 3 

Not delivered with the device: 
Mounting adapter 56232 

TENTATIVE DATA 

7Z2 2792 

1 



BYX20-200 
BYX20-200R 

LIMITING VALUES (Absolute max, values) 

Voltages 

Continuous inverse voltage —VD = max. 75 V 

Crest working inverse voltage —VDM = max. 85 V 

Repetitive peak inverse voltage 
(e.g. commutation effects) —VDM = max. 200 V 

Non-repetitive peak inverse 
voltage (t =max. 10 ms) —VDMsurge = man• 200 V 

Currents 

Average forward current 
(averaged over any 20 ms period) ID = max. 25 A 

Repetitive peak forward current IDM = max. 80 A 

Peak forward surge current 
(t < 10 ms) IDMsurge = mom• 300 A 

Temperatures 

Storage temperature Ts = —65 ° C to +150 ° C 

Junction temperature Tj = 175 ° C 

THERMAL DATA 

Thermal resistance from junction to case 

Thermal resistance from case to heatsink 

press-mounted 

Kj_c

Kc-h 

< 

< 

1 

0.5 

° C/W 

° C/W 

mounted with adaptor 56232 Kc _h 

GHARACTERISTICS Tj = 25 ° C unless otherwise specified 

Forward voltage drop 

at ID = 25 A VD

< 

< 

1 

1.2 

° C/W 

V 

at ID =80A 

Reverse current at Tj = 125 ° C 

—VD = 75 V 

VD

—ID

< 

< 

1.4 

1.1 

V 

mA 

7Z2 2793 
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BYX20-200 
BYX20-200R 

ACCESSORIES AND MOUNTING INSTRUCT-IONS 
Dimensions in mm 

Mounting adaptor 56232 

Type 56232 consists of a body, 
a spring washer and a nut. 

Thermal resistance from case 
to heatsink: Ka _h = 1 ° C/W 

Mounting method 1 

Torque on nut 
min. 50 

= max. 100 

diode 

mounting 
adaptor 

max 

heat 
sink 

mounting 
adaptor 

Mounting method 2 

cmkg Diameter of hole 
cmkg in heatsink = max. 8.5 mm 

Torque on nut 

mounting 
adaptor 

= max. 50 cmkg 

7.1.1965 

heat 
sink 

spring 
washer 

,. 

rte• 

--

7Z2 2794 
3 



BYX20-200 
BYX20-200R 

ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 

Bottom -mounting 

Soldering temperature T = max. 235 ° C 

Soldering time t = max. 30 s 

Press -mounting 

9~
Ill

ll®
II~

III
~ 

Diameter of hole in heatsink; from 12.61 to 12.66 mm 1) 

Force to seat the diode ; max. 400 kg 

Examples: 

0.5 

min 3.5 

5+2.0 

1+0.5 

12.61-12.66 45' 

cylindrical part min 3 

12.61—01~ Cu or Al 

1) Diametex required depends on hardness of heatsink material. 

4 
7Z2 27°5 

1.1.1965 



BYX20-200 
BYX20-200R 

40 

Ptot 
(WJ 

30 

20 

10 

max 

 h~ 
 r° ~rQ 

00 10 20 25 0 
I D (AJ 

7702940-2.25.24. bj/b j 

i ¢ ~ ye ~ oy 
~ ~ Rr   
/ yC

 Contact thermal resistance 
 Kc_h 

1
0S°C/~ incorporated 

50 100 150 
7ambmax(°C) 

135 

Tmax 
(°CJ 

145 

155 

165 

175 

The method of using the curves is as follows: 
Starting with the curve of maximum dissipation as a function of average forward 

current, for a particular current value trace upwards to meet the appropriate 
curve. Then trace horizontally until the appropriate K-curve is reached (in the 
case of a given heatsink). Then trace downwards to determine the maximum 
permissible ambient temperature. 
Alternatively, when the maximum ambient temperature is known and the heat-
sing required is to be determined, trace horizontally until the vertical through 
the given ambient temperature is reached. The K-value corresponding to the 

intersection is the maximum thermal resistance from heatsink to ambience. 

772 2796 

1.1.1965 A 
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BYX20-200 
BYX20-200R 
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BYX20-200 
BYX20-200R 
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BYY15 
BYY16 

For data and curves of these, rectifiers 
please refer to BYZi4 series 

7Z2 1824 

5.5.1963 1 
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50 100 Tamb(°~J 150 

1 
D 

7201545-2.2525.bb
r 

Based on sinusoidal currents- with a 
frequency of 50 to 60 c/a 

Tm =Case temperature 

900 
X25°C 

0001 0.02 

5.5.1963 

~ ~ ~ ~ 
0.05 01 02 05 2 5 10 z0 t(sec) ~00 
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BYY2 2 SERIES 

e 

6 

K 
(°C/W, 

7201546-2.25 25.66 

K thermal resistance between diode base and ambience 
(inclusive 0.3 oC/W between diode base and heat sink) 

Natural convection 
Heat sink material 
2 mm copper or 

Curve B: Blackened heat sink 3 mm aluminium 
mounted vertically 

Curve C: Forced air cooling. Air flow 5 m/sec 

a 
1 

 ~ ~  ~ ~  ~_ 
 I 

Curve A: Bright heat sink 

a 

 —~~ c 

50 100 .150 200 ~ 250 300 
Heat sink area (cm;one side) 

5.5.1963 F 



BYY73 to 78 

For data and curves of these rectifiers 
please refer to BYZtA series 

5.5.7963 ~Z2 7824 



BYZ1O to 13 

REVISED DATA 

IS UNDER PREPARATION 

7Z2 3300 
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BYZ14 SERIES 

THERMAL DATA 

nu
mm

~n
nn

nw
~n

nn
un

mm
 

Thermal resistance 
from junction to diode base 

from diode base to heat sink 

MECHANICAL DATA 
66max 

k 

4:t8max 
18t1 21mo~ 

425mox _N
_ 14915 

K = max. 1.0 °C/W 

K = 0.15 °C/W 

Dimensions in mm 

BVZ 14 ;BVY 73; BVY 15: BYY75: BYY77 
a 

66max
a 

~  i 
~'r---

 u 

■~. :i 
u 

A B.7max 

a~ 

BYZ 15; BVV 74; BYY 16: BYY76 : BYY7B 

W 

~~.~rrwx 
1811 ~2 mad ~ 

~Smox 

—1.5 

J 

Nut : M12 x 1.75 

Cross section of flexible conducting lead 10 mm2

Diameter hole in heat sink max. 13 mm 

Metal spring washer 

Mounting torque :min. 100 cm kg for good heat conductance 

max. 250 cm kg 

Net weight 80 g 

Net weight with mounting accessories 100 g 7Z2 3105 

3.3.1965 3 



BYZ14 SERIES 

OPERATING CHARACTERISTICS AS RECTIFIER 

V 
N 

N 
w 

0 

The Vi and Io_values are 
max. values for resis-
tive or inductive load. No 
source impedance is as-
sumed.The equipment de-
signer has to determine an 
average design such that 
these values will not be 
exceeded. 

Single phase 
Half tva've 

0 

Vi 

(VRMS) 

BYZ14/15 140 
BYY73/74 210 
BYY15/16 280 
BYY75/76 350 
BYY77/78 420 

Io Vo
(A) (V) 

40 60 
40 90 
40 125 
40 i55 
40 185 

Vi =transformer secondary R.M.S. voltage 

Two phase 
Half wave 

Single phase 
Full wave bridge 

I~ 

~,~ 
11111 

~~ 
a 
•~ • 

to Vp 

(A) (V) 
Io Vo
(A) (V) 

80 60 80 125 
80 90 80 185 
80 125 80 250 
80 155 80 310 
80 185 80 375 

Three phase 
star 

0 

f~ 
• 

1.

IO
(A) 

Vo
(V) 

120 95 
120 140 
120 190 
120 235 
120 280 

Io = average D C. output current 

Vo =average D. C . output voltage 

4 
OPERATING CHARACTERISTICS AS RECTIFIER (continued) 

Three phase 
Full wave bridge 

Six phase 
star 

Three phase double Y 
with interphase 

transformer 

ro 
t 

11 

Io~~~~ 

Vi 
(VRMS) 

BY 214/15 140 
BYY73/74 210 
BYY15/16 280 

N BYY75/76 350 
N 

N BYY77/78 420 
W 

Io Vo
(A) (V) 

Vo
(V) 

Io
(A) 

~o
(V) 

120 190 
120 280 
120 375 
120 470 
120 565 

142 95 
192 140 
192 190 
192 235 
192 280 

240 80 
240 120 
240 160 
240 200 
240 240 

l~ll
lll~

ll[II
I11

1iIB
IIIIH

IIIII
~III
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BYZ9 4 SERIES 

OPERATING CHARACTERISTICS FOR BATTERY CHARGING 

III
III

III
III

III
III

III
III

III
III

III
III

III 

Two phase 
Half wave 

Single phase 
Full wave bridge 

Three phase 
star 

Three phase 
Full wave bridge 

+ — t t 

Vi 

(VRMS) 

BY 214/15 125 
BYY73/74 190 

N BYY15/16 N 255 

w BYY75/76 315 

N BYY77/78 380 

(A) ~ ) 
n 

(A) (V) 
n IO VB n 

(A) (V) 
Io VB 

n 
(A) (V) 

40 60 27 
40 90 41 
40 120 54 
40 150 68 
40 180 81 

40 120 54 
40 180 82 
40 240 108 
4_0 300 136 
40 360 162 

60 70 32 
60 105 47 
60 135 60 
60 170 77 
60 205 93 

60 120 54 
60 180 82 
60 240 108 
60 300 136 
60 360 162 

6 

OPERATING CHARACTERISTICS AS BATTERY CHARGER (continued) 

v 
N 
N 

N 
1A w r 

Six phase star 

Vi 

(VRMS) 

Io VB 
(A) (V) n 

BYZ14/15 
BYY73/74 
BYY15/16 
BYY75/76 
BYY77/78 

125 
190 
.255 
315 
380 

120 60 27 
120 90 41 
120 120 54 
120 150 68 
120 180 81 

Vi = transformer secondary R.M.S. voltage 

Io = average D.C. output current 

VB = battery voltage 

n = maximum number of Pb cells in series 
(nominal voltage per cell = 2.2 V) 

The above data are nominal values for battery load. 
Thepossibilityof mains voltage fluctuations of max. 
10~ has been taken into account. 
For current limiting use has been made of induc-
tors in series with the primary of the mains trans-
former. 

5.5.1984 7 



BYZ 14 SERIES 
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BYZ14 SERIES 
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B 16. ~ 4 SERIES 

7zora77 

60 

Ptotmax 

(W) 

40 

20 

VI I 1 1 1 1 1 1 1 1 
Averaging time = max. a0m sec 

— Tm= diode bottom 
—' temperature 

00 

600 

I Dsurge 

tA) 

600 

400 

200 

i 
~ ~ I 1 1 1 1 1 1 1 I I I I I I I ~ ~ ~ i i i ~ BYY7 

K=thermal resistance between diode bottom 
and ambience 

~~

20 I o lA) 40 0 

i 

50 

5/~4

90 

Tm 

l°C) 

110 

130 

150 
100 Tamb ~°C) 150 

D 

7201417 2.25.26.ad 
i 

,Based on sinusoidal currents with 
a~frequency of 50 to 60 c/s 

0 
10-2

i ~ i ~ 

5.5.1964 

L

10~ 1 10 t lsec) 100 
E 

~
m

lt
 



~YZ14 SERIES 

~zo~a~s 
BYY/5/16 

III
III

III
III

III
III

IIp
W

W
pN

lll
lll 

e 
K 

f °C/WJ 

4 

2 

K=thermal resistance between diode bottom 
and ombience 

Heat sink moteriat : 2mm copper or 3mm 
aluminium, mounted vertically 

Curve A brighT heat sink 
B •blackened heat sink 
C •forced air tooting of 5 m/sec 

A 

B 

C 

DO 
J00 200' 300 

Heat sink area(cma;one side) 

4.4.1963 F 



BYZ16 to 19 

REVISED DATA 

IS UNDER PREPARATION 

3.3.1965 

7Z2 3300 
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BZY56 to 63 

SILICON ALLOY JUNCTION DIODE with 5 ~ tolerance in minia-
ture double-ended all-glass construction for use as.low-
current VOLTAGE STABILIZER or as a VOLTAGE REFERENCE 

ll
ll
 Wl
ll
ll
ll
ll
li
ll

 II
11
1I
I1
11
11
II
II
II
I 

Dimensions in mm The white band indicates the 
position of the cathode 

max2~~ 

~m

ax2~~ 

0 0  „ 
Er 

max 7.6 
~ 64±2.5 

► 

LIMITING VALUES (Absolute max. values) 

Forward current 

Reverse current 

Total dissipation 
(see also page C) 

ID = 
-ID = 

Ptot = 

max. 50 mA 

max. 25 mA 

max. 
150 - Tamb mw 

0.45 

Junctior. temperature T~ =max. 150 °C 

Storage temperature Ts = -55 °C to +150 oC 

THERMAL DATA 

Thermal resistance from ,)unction 
to ambience in free air 

K = max. 0.45 oC/mW 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Tamb = 25 oC 

Forward Forward 
current voltage 

ID VD 

0.1 mA 610 mV 

t0 mA 76o my 

Not tlnned 

Tamb = 60 °C 

Reverse Reverse 
voltage current 

-VD -ID 

1.0 V 0.004 µA 

7Z2 1123 1'. 
5.5.1962 



BZY56 to 63 

V 

N 

N 
a 

~~ 
N 

VI N 

~~ 
N N 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (continued) Tamb = 25 °C 

Type No, 
Zener current Zener voltage Temperature 

coefficient 
Dynamic 
impedance 

-ID -VD 
n(-VD}/oT rD 

average range values 

BZY56 

1 mA 

5 mA 

20 mA 

4.7 V 

5.2 V 

5.6 V 

4.4 to 5.0 V -2.0 mV/oC 

-1:2 mV/oC 

0.0 mV/oC 

370 n 

62 n 

9.5 Q 

BZY57 

t mA 

5 mA 

20 mA 

5.7 V 

5.6 v 

5.~ V 

4.8 to 5.4 V -1.8 mV/oC 

-0.5 mV/°C 

+1.0 mV/oC 

360 SZ 

50 S2 

6.0 52 

BZY58 

1 mA 

5 mA 

20 mA 

5.6 V 

6.0 V 

6.2 V 

5.3 to 6.0 V -1.0 mV/oC 

+1.0 mV/oC 

+2.0 mV/oC 

280 n 

28 4 

3.2 4 

BZY59 

1 mA 

5 mA 

20 mA 

6.2 V 

6.3 V 

6.4 V 

5.8 to 6.6 V +C.5 mV/oC 

+t.8 mV/oC 

+2.5 mV/°C 

200 n 

12 n 

2.0 4 

2 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (continued) Tamb = 25 oC 

'Type No: 
Zener current Zener voltage Temperature 

coefficient 
Dynamic 
impedance 

-ID ~-vD n(-VD)/~T 
~ average range values 

7 mA 6.8 V 6.4 to 7.2 V +2.7 mV/oC •5.0 S2 
BZY60 5 mA 6.9 V +3.1 mV/oC 3.5 S2 

20 mA 7.0 V +3.6 mV/oC 1.5 4 

1 mA 7.5 V 7,1 to 7.9 V +4.0 mV/oC 8.0 Q 
BZY61 5 mA 7.6 V• +4.3 mV/oC 2.8 Q 

20 mA 7.7 V +4.6 mV/°C t.7 4 

t mA 8.2 V 7.7 to 8.7 V +5.0 mV/°C 6.2 R 
BZY62 5 mA 8.25 V +5.2 mV/oC 3.2 Q 

20 mA 8.4 V +5.5 mV/oC 2.0 S2 

BZY63 t mA 9.t v. 8.6 to 9.6 v +6.2 my/oC 8.0 n 

5 mA 9.2 V +6..4 mV/°C 4.4 ~ 
20 mA 9.4 V +6.6 mV/oC 2.7 4 

imm
iim

~m
~um

mm
~m

mr 

3 



BZY56 to 63 

so 

jD 

(mA) 

40 

30 

20 

~o 

~zoo~z2 i BZZ )0/BZZ 13 10-JO=61 

i Tomb = 25'C 

I 

0 
0 

5.5.1962 

QS 1.5 VD (V) 

A 



BZY5b to 63 
12 —VD (VI 10 

A ~~-~~ 

- jDmax 

10 

20 

I 
(mA1 
30 

BZY56/BZY83 28-72-61 
7700806 

.100 

o~ 

B 

7200791 
BZZ10 5-12-15K1 

50 75 100 125 Tamb(°C) 150 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiii 

5.5.1962 C 



BZY64 to 69 

SILICON ALLOY JUNCTION DIODE with 15 ~ tolerance in minia-
ture double-ended all-glass construction for use as low-
current VOLTAGE STABILIZER or as a VOLTAGE REFERENCE 

Dimensions in mm The white band indicates the 
position of the cathode 

ma~x2~~ ma~x2{~)

H~a u' ~ti 
F~ 

max 7.6 
k 

64 x'2.5 

LIMITING VALUES (Absolute max. values) 

Forward current ID =max. 50 mA 

Reverse current -ID =max. 25 mA 

Total dissipation 150 - Tamb 
(see also page C) Ftot = max. 0.45 

mN 

Junction temperature T~ =max. 150 °C 

Storage temperature Ts = -55 °C to +150 °C 

THERMAL DATA 

Thermal resistance from function 
to ambience.in free air 

K = max. 0.45 °C/m7P 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Tamb = 25 °C 

Forward Forward 
current voltage 

ID VD 

0.1 mA 610 my 
to mA 760 my 

t) Not tinned 

7Z2 1725 
5.5.1962 

Tamb = 60 °C 

Reverse Reverse 
voltage current 

-VD -ID 

1.0 V 0.004 NA 



BZY64 to 69 

v 
N 
N 

N 
Q` 

J 
N 
N 

.~ 

CHARACTERISTICS'RANGE VALUES FOR EQUIPMENT DESIGN (continued) Tamb = 25 oC 

Type No, 
Zener current Zener voltage Temperature 

coefficient 
Dynamic 
impedance 

-ID -VD 
c(-VD)/cT rD 

average range values 

BZY64 

1 mA 

5 mA 

20 mA 

4,3 V 

4.9 V 

5.3 V 

3.3 to 5.0 V -2.2 mV/°C 

-1.7 mV/oC 

-1.2 my/°C 

375 B 

77 A 

12 4 

BZY65 

1 mA 

5 mA 

20 mA 

5.1 V 

5.6 V 

5.9 V 

4.4 to 6.0 V -1.8 mV/°C 

-0.5 mV/°C 

+1.o mV/°c 

360 A 

50 A 

6.0 A 

BZY66 

1 mA 

5 mA 

20 mA 

6.2 V 

6.3 V 

6.4 V 

5.3 to 7.2 V +0.5 mV/°C 

+1.8 mV/oC 

+2.5 mV/oC 

200 A 

12 A 

2.0 4 

BZY67 

1 mA 

5 mA 

20 mA 

7.5 V 

7.6 V 

7.7 V 

6.4 to 8.7 V +4.0 mV/oC 

+4.3 mV/°C 

+4.6 mV/°C 

8.0 0 

2.8 Cd 

7.7 R 

2 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN (continued) Ta b = 25 °C 

type No: 
Zener current Zener voltage Temperature 

coefficient 
Dynamic 

impedance 

-ID -VD 
c(-UD)/~T rD 

average range values 

BZY68 

1 mA 

5 mA 

20 mA 

9.1 v 

9.2 V 

9.4 V 

7.7 to 10.6 V +b.2 my/°C 

+6.4 mV/°C 

+6.6 mV/°C 

8.0 R 

3.5 R 

3.0 A 

BZY69 

1 mA 

5 mA 

20 mA 

12.0 V 

12.2 V 

12.5 Y 

9.4 to 15.0 V +9.2 mV/°C 

+9.3 my/oc 

+9.4 mV/°C 

21 A 

11 a 

7.0 S2 

3 



BZY64 to 69 

50 

ID 

lmA) 

40 

30 

20 

10 

~zoo~2a 
BZZ70/BZZ13 70-l0=67 

ro, b=as°c 

0 
0 

5.5.1962 

0.5 Z5 VD(V) 

A 



i 

12 -VD (V) 10 B 6 r 
BZY64 to 69 

4 

~N 

m 

 1 
N 
o~ 
v 

 N 
 o~i o~ 

-rDmox 

BZY64/BZY69 28-12=67 
7200807 

B 

0 

10 

20 

ID 
(7nA) 
30 

7200797 
BZZ10 5-12-1967 

imiiimiimuumuiiiiimiiimi 



BZY74 to 76 

~ 

In 

o ~ n m o 
0 

0 

0
.
8
 V
 

1
.
0
5
 V
 

? D P a 6 i 
L~ ~ In ~ O ~ ~ 

N- ~D r- Q: 
~ 

~ O 

B
Z
Y
~
4
 

B
 

O 

0
.
8
 V
 

1
.
0
5
 V
 

> ~ b 

M N N 

ttl ~D L~ 

c 
M 

~ 

d C s i 
l[~ Ifs 

O 
O 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 
a
t
 
a
 
c
a
s
e
 
t
e
m
p
e
r
 

6 6 ~~ 
T e 

8 ~ 8 ~~ 

F
o
r
w
a
r
d
 
v
o
l
t
a
g
e
 
(
V
D
)
 

a
t
 
I
D
 
=
 2
0
0
 m
A
 

Z
e
n
e
r
 
v
o
l
t
a
g
e
 
(
-
V
D
)
 

a
t
 
-
I
D
 =
 2
0
 m
A
 

D
y
n
a
m
i
c
 
r
e
s
i
s
t
a
n
c
e
 
(
r
D
)
 

a
t
 
-
I
D
 =
 2
0
 m
A
 

L
e
a
k
a
g
e
 
c
u
r
r
e
n
t
 
(
-
ID
)
 

a
t 

-V
D

 
=

 
3
 

V
 

L
e
a
k
a
g
e
 
c
u
r
r
e
n
t
 
(
-
I
D
)
 

a
t-

U
D

=
5
V

 

N [z] 
N C7 
G6 
~ F 

oa ~, o 
a 

U N 

~tl N c. ro
r -I N 
~o 

~~ w 
u1 N 

'~ a 
~.. H 
+' W 
rl 
gH 

W~ 

O W 

Q 
H 

za 
O O 
H"J 
H 

z" 
D 

G 

~-a 
N 
1~ 

'~, ~ i. 
O G 
.] U 

~GU 

a e~ 

~ma D
i
m
e
n
s
i
o
n
s
 
i
n
 
m
m
 

rz iron to-or 

N 

N 
8 

b 
a 

Sy 

m 
g 

m 
N 
e 

.G
q 

B 

b 
d 

a 
a 
al N 

Q1 Si 
rl U1 

~a 
O Op 

b~ 
d U 

H° 

(
A
b
s
o
l
u
t
e
 m
a
x
,
 
v
a
l
u
e
s
)
 

L
I
M
I
T
I
N
G
 
V
A
L
U
E
S
 

.-. P 
~ U 

N N 

6 C C ~- F 

ir. ~ o o 
e 0 0 ~- H 

>< 
e e 6a a 
n u u n n 

A q A~ a rN 
I 1~ 

U _ 

m `~
1 b 

G O 
N O 
~ '- ~a 

G q N 
+~ +~ U O ~ 

f~ N y N 

`~ ~ N'y 
U U ? b .~Vy ~Nj 

N a~ N 

s~~e ~~ 
O N 7 v  +Iv
w rz cn A 

-
5
5
o
C
 
t
o
 
+
1
5
0
 o
C
 

S
t
o
r
a
g
e
 
t
e
m
p
e
r
a
t
u
r
e
 

T
R
E
R
M
A
L
 D
A
T
A
 

g ~ 

U U 
O O 

O O 

8 8 

u u 
a 
m o 

~ ~ 

O +~~ O N 
+1~ ~~ 
+~ ~ U 
GGU d U 

a~ ~N 

{o{.~~ ~Gi o 
4-i N W 

U 

U N V 

~~ ~ 

y

N (tl ~] 

H y  N 

N ~d 

H 

ro
a 

m 

~~o-1
i~ 

c°̀. 
7 
b 

ti 

m 

O 

O 

q 

`~

N 

~
v̀i 

s. 
w°

7 
n 

r. 
N 
N 

d~ 

~~ 
N a 

h ~F 



BZY74 to 76 

CHARACTERISTICS RANGE VALIIES FOR Et1IIIPMENT DESIGN 

25 °C Case temperature = 

BZY74 BZY75 BZY76 

min. 
Forward 

voltage (VD) I = 0-0.5 
A D typ. 

max. 

See page A 

min. 5.4 6.4 7.8 V 

-ID = 50 mA typ. 6.25 7.5 9.2 V 

max. 7.2 8.8 10.7 V 

min. 5.5 6.4 7.8 V 

Zener -ID = 700 mA typ. 6.3 7.6• 9.3 P 
voltagge 
(-VD) 

~, 7.4 9.0 71.0 V 

min: 5.5 6.6 8.0 V 

-ID = 200 mA typ. 6.35 7.7 9.45 V 

max. 7.4 9.4 11.3 V 

min. 5.5 6.6 8.0 V 

-ID = 500 mA typ. 6.6 7.82 9.55 V 

max. 7.9 9.5 11.6 V 

_ID = 700 
~ typ. See page G 

Dynamic 
re~Zibs~ance 

~, 4,0 5.0 5.0 A 

-ID = 500 mA 
typ. See page G 

max. 2.5 3.0 3.0 Q 

typ. See page F 

-ID = 20 mA min. -0.4 2.0 4.0 mV/oC 

max. 4.0 6.0 8.0 my/°0 

Temperature typ. See page F 
coefficient 

-ID = 100 mA min. 0.5 2.5 3.0 mV/oC 
of-VD) max. 4.0 6.1 17.0 mV/oC 
nT 

typ. See page F 

-ID = 500 mA min. 0.0 2.5 3.0 mV/oC 

max. 4.o a.o. 11.o my/oc 
a 

Capacitance 
(cdk) 

_VD = 2 V typ. 475 350 250 pF 

7Z2 1745 
.4.4.1963 

3. 
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BZY74 to 76 
7201306 

BZZ14-20 BZY76-76 
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BZY~p SERIES 

VOLTAGE REGULATOR DIODES 

Silicon alloy junction diodes in subminiature all glass DO-7 case for use as low 
current voltage stabilisers or as voltage references. 
The series consists of eight types with typical Zener voltages ranging from 
4.7 V to 9.1 V with a 5~ tolerance. 2) 

QUICK REFERENCE DATA 

Zener current (peak value) —ID~1 = max. 250 mA 

Power dissipation P = max. 400 mW 

Junction temperature Tj = max. 150 °C 

Thermal resistance between junction 
and ambience in free air IC < 0.31 °C/mW 

MECHANICAL DATA 

N 
xtr
E 

O 

mr
ax21~

I , 

d 

f  min25.4 max 7.6 

Dimensions in mm 

k " 

~ ~ min 25.4 
7202904 

1) Not tinned 

2) The part of the typenumber after the hyphen consists of a letter, indicating 
the nominal tolerance ink (C = 5~) and a voltage, indicating the typical Zener 
voltage in volts (the letter V is used in place of the decimal point when this 
occurs). 

722 2864 

1 TENTATIVE DATA 2.2.1965 



BZ i ~S SERIES 

LIMITING VALUES (Absolute max. values) 

Forward current (peak value) IDM = max. 250 mA 

Zener current (peak value) -IDM = max. 250 mA 

Average zener current -ID(AV) see pages D and F 

Surge power Psurge see page C 

Power dissipation P = max. 400 mW 

Storage temperature Ts = -55 to +150 °C 

Junction temperature Tj = max. 150 °C 

THERMAL DATA 

Thermal resistance from junction 
to ambience in free air 

CHARACTERISTICS at Tamb = 25 °C 

Forward voltage at +ID = 10 mA 

K < 0.31 °C/mW 

VD < 900 mV 

Zener 
voltage (V) 

Dynamic 
resistance (S2) 

Reverse 
current at -VD

BZY88- at -ID = 5 mA at -ID = 5 mA (µA) (V) 

typ. min. max. max. max. 

C4V7 4.7 4.4 5.0 150 0.9 2 

CSV1 5.1 4.8 5.4 150 0.9 2 
C5V6 5.6 5.3 6.0 75 0.45 2 
C6V2 6.2 5.8 6.6 50 0.45 3 
C6V8 6.8 6.4 7.2 15 0.45 3 
C7V5 7.5 7.1 7.9 15 0.45 3 
C8V2 8.2 7.7 8.7 20 0.35 5 
C9V1 9.1 8.6 9.6 25 0.35 5 

2.2.1965 

7Z2 2865 

2 



BZY88 SERIES 
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BZY88 SERIES 
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BZY8H SERIES 

OPERATING NOTES 

1. Dissipation and heatsink considerations. 

(a) Steady-state conditions 

The maximum allowable steady-state dissipation 
tionship. 

where Tj max. 
ture >

'amb is 

Ps is 

~'j max. - Tamb 
Ps max. - 

Kj -amb 

is the maximum permissible operating junction tempera -

the ambient temperature, 

given by the rela-

Kj -amb is the total thermal resistance between junction and am-
bience . 

(b) Pulse conditions (see fig. next page) 

The maximum allowable pulse power Pp is given by the formula 

_ (Tj max. - Tamb) - (Ps•Kj-amb) 
Pp  

Kt 

where Ps is the steady-state dissipation, excluding that in the pulses, 

' iCt is the effective transient thermal resistance of the device be- 
tween junction and ambience and is a function of the pulse duration 
t and duty cycle S (see page F, lower figure), 

S is the duty cycle and is equal to the pulse duration t divided by 
the periode duration T. 

The steady-state power Ps when biased in the zener direction at a given 
zener current can be found from page F, upper figure. With the addi-
tional pulsed power dissipation Pp calculated from the above expression, 
the total peak zener power dissipation Ptot is Ps + Pp. From page F, 
upper figure the maximum allowable peak zener current at Ptot can now 
be read. This peak zener current is subject to the absolute maximum 
rating. For pulse durations longer than the temperature stabilisation 

time of the diode tstab' the maximum dissipation Ptot is equal to the 
steady-state power Ps max. The temperature stabilisation time for the 
BZY88-C4V7 to BZY88-C9V1 is 100 s (see page F, lower figure). 

7Z2 2868 
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BZYHS SERIES 

OPERATING NOTES (continued) 

Example 

The following example illustrates how to calculate the maximum permissible 
peak zener current of a BZY88-C7V5 zener diode mounted in free air at a 
maximum ambient temperature of 60 oC. The steady-state zener current is 
10 mA, the duty cycle 0.1 and the pulse duration 1 ms. 

The steady-state dissipation Ps at a zener current of 10 mA (from page F, 
upper figure) = 0.076 W. 

The transient thermal resistance Ktwith a duty cycle of 0.1 and a pulse dura-
tion of 1 ms (from page F, lower figure) 

Kt = 41.5 oC/W 

The maximum pulse power dissipation 

Pp = 
(Tj max. - Tamb) - Ps • Kj-amb 

if Ps = 76 mW, Kt = 41.5 ° C/W 

then 

Kt 

Pp!(150-60)-(76x0.31)_  1,6W 

therefore, the total peak power, 

Ptot 

41.5 

_ (1.6W+0.076W)=1.68W 

From page F, upper figure, the corresponding peak zener current is 200 mA. 
This is within the maximum peak rating of the BZY88-C7V5 and is therefore 
permissible. 

2.2.1965 
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BZ i p~ SERIES 

2. Zener characteristics 

The basic characteristic of a zener diode is the dynamic zener character-
istic, that is, the variation of zener voltage when a current pulse is applied 

in the reverse direction. The slope of this characteristic is rd. Typical dy-
namic characteristics at Tj = 25 and 150 oC are given at page B for each 

type of diode. Because of the temperature sensitivity of the zener charac-
teristics, the dynamic characteristics at any other operating temperature 

will be displaced from those at T• = 25 °C by a voltage corresponding to 
d(-VD)/dT x (Tn-25)° C, where d(1-VD)/dT is the temperature coefficient 
of the diode and Tn is a nominal operating temperature. This is illustrated 
below . 

. -VD

Tj =Tn 

 „/~ 

-ID

T -25°C ~zoseos 
Dynamic characteristics 

 ~~

Tj-25°C 
Static characteristic 

-I D 

~zozso~ 

The static characteristic of the diode is obtained by connecting the steady-

state zener voltages at various direct zener currents and may, therefore, 

be used to determine the operating point at any zener current. This is shown 

above. The slope of the static characteristic will depend on 

(1) the dynamic resistance, rd, 

(2) the rise in junction temperature due to internal dissipation and the 

thermal resistance from junction to ambience > ( -VD) (-ID) Kj-amb• 

(3) the temperature coefficient of the diode, d(-VD)/dT. 

From the above, the static slope resistance rD is found to be 

r j~ = rd + (-VD) Kj-amb d( - VD)/dT 

where rd is the dynamic resistance, -VD is the steady-state zener voltage 
and is equal to 

-VD' 

I - ( - ID) • Kj -amb d( - VD)/dT 

VD' being the zener voltage at Tj = Tn at the working current -ID. 

7Z2 2870 
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BZY88 SERIES 

OPERATING NOTES (continued) 

The position of this static characteristic in relation to the dynamic charac-
teristic at Tj = 25 °C is dependent on the ambient temperature and the tem-
perature coefficient, the low-current voltage being displaced by 

d(—VD)/dT x (Tn-25)°C 

from the low currentvoltage > —VDp on the dynamic characteristic atTj=25 °C 
(See figure below) 

—VD

T~ ~T~ Tj.25°C 

T~ 25)d~dTD) 

1 
7Z0290B 

I D

Next figure shows typical dynamic characteristics at Tj = 25, 150 and a 
nominal temperature, Tn °C. It also shows static characteristics at am-
bient temperatures of 25 and Tn oC with various values of Kj_amb 

—VDp+(T~ 25)ddTD)

—~VD _ —VDp+ 25 dd TD) — DO V 

Tamb=Tn 

0.3 
Tamb=25°C 

T~ 25)ddTD) 
1
1D 

T~ _150°C T) .T„ Tj_25°C ~zo2eae 

Typical static characteristics for each type of diode are given at page A. 
These curves were obtained with the device mounted in free air at an am-
bient temperature of 25"OC. 

The slope resistance for pulse operation can be calculated by incorporating 
the transient thermal resistance Kt into the formula for rD. Curves of Kt
plotted against pulse duration and duty cycle are given in the lower figure 
on page F . 

3. When using a soldering iron, the diode may be soldered directly into a cir-
cuit, but heat conducted to the junction should be kept to a minimum by use 
of a thermal shunt. 

2.2.1965 
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BZY8S SERIES 

OPERATING NOTES (continued) 

4. Diodes may be dip soldered at a solder temperature of 245 °C fora maxi-
mum soldering time of 5 seconds. The case temperature during dip solder-
ing must not at any time exceed the maximum storage temperature. These 
recommendations apply to a diode with the anode end mounted flush on the 
board with punched-through holes . For mounting the cathode end onto the 
board the. diode must be spaced 5 mm from the underside of the printed cir-

__ cuit board in the case of punched-through holes or 5 mm from the top of the 
board for plated-through holes. 

=_ 5. Care should be taken not to bend the leads nearer than 1.5 mm from the 
seals. 

9 

7Z2 2872 
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BZY88 SERIES 
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BZY91 SERIES 

VOLTAGE REGULATOR DIODES 

Diffused silicon diodes in DO-5 envelope for use in power stabilisation and tran-
sient suppression circuits. 
The series consists of 22 types with typical zener voltages ranging from 10 V to 
75 V with a 5~ tolerance. Reverse polarity types stud anode are available. l) 

QUICK REFERENCE DATA 

Zener current (peak value) —IDM = max. 100 A 

Total power dissipation at Tm = 65 ° C Ptot = max. 75 W 

Surge power at Tm = 65 °C Psurge max. 4.4 kW 

Junction temperature Tj = max. 175 ° C 

Thermal resistance between junction 
and mounting base in free air Kj_m < 1.47 ° C/W 

MECHANICAL DATA 

7203115 

1/4 UNF hex nut 

~~ 
x 
Or 

~~ 

Dimensions in 

10.87-1148 max25,4 

mm 

~~c—

~---

shakeproof 
washer / 

max4.95.-i. X 
O 

~ ax11.4~ 11!16 in. hexagon across E 
flats dimension min 16.95 

max 17.47 3.81-4,06 
.M:.-~: 

x 
O~ 

minimum flat 39,6 ~ 

Polarity of connections: BZY91 - C10 to C75 stud cathode 
BZY91 - C10R to C75R stud anode 

Torque on nut max. 35 cm kg 
min. 17.5 cm kg (for good thermal contact) 

1) The part after the hyphen consists of one letter indicating the nominal toler-

ance in ~ (C = 5~) and a number, indicating the typical zener voltage in volts. 
Reverse polarity types are denoted by "R" at the end of the type number. 

722 2929 

3.3.1965 TENTATIVE DATA 1 



BZY91 sERi~s 

LIMITING VALUES (Absolute max. values) 

Forward current (peak value) IDM = max. 30 A 

Average forward current ID(AV) ~ max. 10 A 1) 

Zener current (peak value) -IDM = max. 100 A 

Total power dissipation at Tm = 65 ° C Ptot = max. 75 W 

Surge power at Tln = 65 ° C; b = 0 

for t = 100 µs Psurge = max. 4.4 kW 

for t = 1 ms Psurge max. 1.48 kW 

for t = 10 ms Psurge max. 500 W 

for t = 100 ms Psurge max. 170 W 

Storage temperature Ts = -55 to 175 °C 

Junction temperature T~ = max. 175 ° C 

THERMAL DATA 

Thermal resistance from junction to 
mounting base Kj-m < 1.47 ° C/W 

Thermal resistance from mounting 
base to heatsink Kni _.h = 0.2 °C/W 

1) Averaged over any 20 ms period. 7Z2 2930 
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BZ 17~ SERIES 

CHARACTERISTICS at Tm = 25 ° C 

Forward voltage at +ID = 10 A 

Zener voltage (V)i) Dynamic 
BZY91-.. at -ID = 2 A resistance (S2) Reverse voltage (V) 
BZY91- .. R 

typ. min. max. 
at -ID = 2 A 

inax. 
at which -ID <_ 1 mA 

C10 10 9.4 10.6 0.4 6.8 
C11 11 10.4 11.6 0.4 7.5 
C12 12 11.4 12.6 0.5 8.2 
C13 13 12.4 14.1 0.5 9.1 
C15 15 13.9 15.6 0.6 10 
C16 16 15.4 17.1 0.6 11 
C18 18 16.9 19.1 0.7 12 

BZY91-.. 
BZY91-..R 

Zener voltage(V)1) 
at -ID = 1 A 

Dynamic 
resistance (S2) 

at -ID = 1 A 
Reverse voltage (V) 

at which -ID <_ 1 mA 
typ. min. max. max. 

C20 20 18.9 21.2 0.8 13 
C22 22 20.8' 23.3 0.8 15 
C24 24 22.7 25.9 0.9 16 
C27 27 25.1 28.9 1.0 18 
C30 30 28 32 1.1 20 
C33 33 31 35 1.2 22 
C36 36 34 38 1.3 24 

BZY91-.. 
BZY91-..R 

Zener voltage(V)1) 
at -ID = 0.5 A 

typ. min. max. 

Dynamic 
resistance (S2) 
at -ID = 0.5 A 

max. 

Reverse voltage (V) 
at which -ID <_ 1 mA 

C39 39 37 41 1.4 27 
C43 43 40 45 1.5 30 
C47 47 44 50 1.7 33 
C51 51 48 54 1.8 36 
C56 56 53 60 2.0 39 
C62 62 58 66 2.2 43 
C68 68 64 72 2.4 47 
C75 75 71 79 2.6 51 

1) The zener voltage is measured by a pulse method with tp < 100 µs, duty cycle 
< 0.001 and T~ = 25 ° C. 7Z2 2931 
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BZY91 SERIES 

OPERATING NOTES 

1. Dissipation and heatsink considerations. 

a. Steady-state conditions. 

The maximum allowable steady-state dissipation Ps is given by the rela-
tionship 

T•  max. - Tamb Ps max. - J 
Kj-a 

where Tj max. is the maximum permissible operating junction temper-
= ature>

Tamb is the ambient temperature, 

Kj _a is the total thermal resistance between junction and ambience 

(Kj-m + Km -h + Kh-a),

Km_h is the thermal resistance between the mounting base and 
heatsink,that is 0.2 ° C/W 

Kh_a is the thermal resistance of the heatsink (see page J). 

b. Pulse conditions (see fig. next page). 

The maximum allowable pulse power Pp is given by the formula 

P = 
(Tj  max. - Tamb) - (Ps Kj-a)

P Kt + S Km-a 

where Ps is the steady-state dissipation, excluding that in the pulses, 

Kt is the effective transient thermal resistance of the device be-
tween junction and mounting base and is a function of the pulse du-
ration tand duty cycle S (see page H), 

S is the duty cycle and is equal to the pulse duration t divided by 
the period duration T, 

Km _a is the total thermal resistance between the mounting base 
and ambience (i.e. Km-h+Kh-a)• 

3.3.1965 
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BZY91 SERIES 

OPERATING NOTES (continued) 

The steady-state power Ps when biased in the zener direction at a given zener 
current can be found from page K, lower figure. With the additional pulsed pow-
er dissipation Pp calculated from the expression on page 4, the total peak zener 
power dissipation Ptot - Ps + Pp. From page K, upper figure the maximum al-
lowable peak zener current at Ptot can now be read. This peak zener current is 
subject to the absolute maximum rating. For pulse durations longer than the 
temperature stabilisation time of the diode tstab, the maximum allowable power 

Ptot is equal to the maximum steady-state power Ps mom, The temperature sta-
bilisationtime for the BZY91 series is 2 s (see page H). 

2. Care must be taken to ensure that the connecting lug is not bent or twisted. 

7Z2 2933 
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CRARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN at Tamb = 25°C, unless otherwise specified 

Type No. 
Zener current Zener voltage Temperature 

coefficient 
Dynamic 
impedance 

-ID -VD 
n~-VD)/~T rD 

average range values 

BZZ70 1 mA 

5 mA 

20 mA 

t to 15 mA 

6.0 V 

6.15 Y 

6.3 V 

5.3 to 6.6 V 

5.0 to 7.0 V1) 

-1.0 mY/oC ~ 

+1.0 mY/oC 

+2.0 mV/oC 

280 R 

27 R 

3.0 A 

BZZ11 1 mA 

5 mA 

20 mA 

t to 15 mA 

6.5 Y 

6.55 V 

6.75 V 

5.8 to 7.2 Y 

5.5 tc 7.5 V1) 

+1.5 mY/oC 

+2.2 mV/oC 

+3.0 mV/oC 

140 4 

6.0 A 

2.0 R 

BZZ12 1 mA 

5 mA 

20 mA 

1 to 15 mA 

7.2 V 

7.25 V 

7.35 Y 

6.4 to 7.9 Y 

6.2 to 8.2 Vt) 

+3.3 mV/oC 

+3.7 mV/oC 

+4.1 mV/oC 

17 it 

3.0 Q 

1.5 n 

BZZ73 1 mA 

5 mA 

z0 mA 

t to 15 mA 

8.0 V 

8.05 V 

8.2 V 

7.1 to 8.7 Y 

7.0 to 9.0 V1) 

+4.6 mV/oC 
+4.9 mV/°C 

+5.2 mV/oC 

6.0 R 

3.0 G 

2.0 Q 

~) In the temperature range Tamb = 10 to 60 oC 
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CHARACTERISTICS at a case temperature of 25 oC 

BZZ74 BZzt5 BZztb Bzz17 BZZ18 BZZt9 BZZ20 

Forward voltage (VD) 

at ZD = 200 mA 

min. 

max. 

0.8 V 

1.05 V 

0.8 V 

1.05 V 

0.8 V 

1.05 V 

0.8 V 

1.05 V 

0.8 V 

1.05 V 

0.8 V 

7.05 V 

0.8 V 

1.05 V 

Zener voltage (-VD) 

at -ID = 20 mA 

min. 

typ• 
max. 

5.3 V 

5.6 Y 

6.0 V 

5.8 Y 

6.2 V 

6.6 v 

6.4 V 

6.8 V 

7.2 V 

7.t V 

7.5 V 

7.9 V 

7.7 V 

8.2 V 

8.7 V 

8.6 V 

9.1 V 

9.6 V 

9.5 V 

10.0 V 

10.6 V 

Dynamic resistance (rD) 

at -ID = 20 mA 
max. 13 f2 6 4 5 Q 7.5 Q 10 S2 10 R 11 0 

Leakage current (-ID) 

at -VD = 2 V 

typ. 

max. 

0.15 µA 

0.5 µA 

0.125 µA 

0.5 µA 

Leakage current (-ID) 

at -VD = 3 V 

typ. 

max. 

0.04 µA 

0.5 µA 

0.04 µA 

0.5 µA 

Leakage current (-ID) 

at -VD = 5 V 

typ. 

max. 

0.04 µA 

0.4 µA 

0.04 µA 

0.4 µA 0.4 µA 
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7R06025 
OA70 15-10-58 

Tamb=25°~ 

—0,1 -0,05 

Ip(~CA) 

20 

10 

0 0,05 Vp(V)= 0,1 

IDmox 
(mA) 

60 

40 

20 

0 

—5 C 

7R05616 

Ipmax=maximum permissible value of Ip 
Ipmox = valeur odmissibie ou max. de Ip  
Ip,,,ox =maximal zulvssiger Wert von Ip 

~A 70 6-8-' 7 

5 f0 15 20 —VOM~V) 25 
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OA72 

GERMANIUM DIODES 

Germanium r.f. rectifier diode in all glass construction with high reverse re-
sistance. 
Type 2-OA72 consists of 2 diodes OA72 selected for operation in a ratio detec-
tor or similar circuits. 

LIMITING VALUES (Absolute max. values) 
Tam = 25 oC 

1  
Tam = 60 oC 

Reverse voltage -VD max. 30 V 30 V 

Reverse peak voltage - VDM max. 45 V 45 V 

Forward current (d. c . ) ID max. 10 mA 4 mA 

Forward current (peak value) IDM max. 100 mA 100 mA 

Forward surge current (t < 1 s) IDsurge max. 200 mA 200 mA 

CHARACTERISTICS 

Forward voltage drop 

Tam = 25 oC 

at ID = 0.1 mA VD typ. 0.2 V 

at ID = 10 mA VD typ. 1.4 V 

at ID = 30 mA VD typ. 2.4 V 

Reverse current 

at -VD = 1.5 V -ID typ. 0.8 µA 

-VD = 10 V• -ID typ. 4.5 µA 

-VD = 30 V -ID typ. 50 µA 

-VD = 45 V -ID typ. 130 µA 

MECHANICAL DATA Dimensions in mm 

max 2 ~~ ma
`
x~2 ~~ 

1 I ~ ~ 

d Jk o 
E 

mvx 12.7 
100±2.5 

The white band indicates the cathode side. 

1) Not tinned 

3.3.1965 

7Z2 3190 
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Tamb = 25 °C 
--- Tamb=60°C 
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 ID 
(mA1 

d 
T  
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—ro Vp (V1, o;~----
r 

~,E 
.t

~,~ ~  —0 2 

80 

I pmax 
rmAl 
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40 

20 

a ~__

OA81 /0-9-57 l l l l l l i l l l l l I I I I I I I I I I I i
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~Il 

I I I I 
Ipmax—maximum permissible value of tU 
Ipmax=voleu~ admissible au max. de Ip 
Ipmax=maximal zuldssige~ Wert von Ip 
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7R05665 

—1. 
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ttttttttttttttttttttttttttttttttttttttttttttttttt tttttttttttttt 

tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~tttttttttttttt 
ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 
iiiii

tttttttttttttttt
iiiiiiiiiiiiitiiiiiiiiiiiii~iiiiiiiiiiiiitiiiiiiiiiii 

iiiii Tmb = 25°C iiiiiiiiiii~teiiiiiiiiiii ID itiiiiiiiiiiii'iiiiiiiiiii ■ttt■ _ — —Tmb — 60°C ■ttttttttttttttttttttttt =tttttttttttttttttttttttt 
— (mA)tttttttttttttttttrrrttttt 

0.485 4-9-'S 

 ntitttot
tttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttIittttttt ........................................C.......9  .........  .......... 
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tttttttttttttttttttttttttttttttttttttt■t■ttttttt~~-.t■■ttttttottt 

tt■ tttttttttttttttttttttttttttttttttttttttttttttttR/ittttttttttttttt 
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IpmQx=moximum permissible value of D 

IDmax=valeur admissible au max. de Ip 
IDmax = maximal zul6ssiger Wert von ID 
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OA86 

GERMANIUM DIODES 

Germanium diodes in all glass construction for use in computers. 

LIMITING VALUES (Absolute max. values) Tamb = 25 °C Tamb = 60 ° C 

Reverse voltage -VD max. 60 V ~ 60 V 
Reverse peak voltage -VDM max. 90 V I 90 V 
Forward current ID max. 35 mA 15 mA 
Forward peak current IDM max. 150 mA I 150 mA 

CHARACTERISTICS I 

Forward voltage drop 
ID = 5 mA VD typ 0.78 V typ 0.72 V 

0..6to 1 V 1 0.5 to 0.95 V 
ID = 30 mA VD typ 2.15 V typ 1.9 V 

1.5 to 3 V 1 1.3 to 2.8 V 

Reverse current 
-VD = 10 V -In typ 2.5 µA typ 20 µA 

0.8 to 7 µA I 6 to 40 µA 
-VD = 60 V -ID typ 35 µA typ 75 µA 

5.7 to 92 µA I 25 to 200 µA 

Reverse recovery time, when switched from ID = 30 mA to -VD = 35 V 
Measured at -Tj~ = 700 µA trr < 0.5 µs 
Measured at -ID = 87.5 µA trr < 3.5 µs 

Test circuit 
Pulse ; f = 50 kc/s 

S = 
tr < 

Oscilloscope: Cinp = 
tr < 

MECHANICAL DATA 

max2 ~~ 

d 

max21~ 
.~ 

k 
_ mox127 

f00i'2.5 
~ 1201a91 

0.5 
0:1 µs 

40 pF 
25 ns 

OA86 

Square wave pulse 
generator 

R; =600,(1 

0 

D~ N 
Oscilloscope 

b 

D=shunt diode )ZO]a95 

& ~~ 
N. 

 ~~ oik' 
__ ~ F>_ 

o~~ 
~

#~~r 
E of E~ max 12~ 

max21.5 

The white band indicates the cathode side 

100±2.5 

Clip-in execution (OA86C) 
1) Not tinned 7Z2 3191 

1 3.3.1965 
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ì O fr 

qd~ 
q ry a a 

~ G H  N 
2 ~ 

H~~ N •rGi ~ 

i Kl 
N A N 

O OQ'~ ~~ 69B 
S.i 

~ G C O H Itl +•1 V '1 

ooHa a 
W ,-I m ~ fN., m rn a~i 

w~c~» csa .°+..°♦a 
+~¢m`aV~ FGh 

O A~ H N O ~ 
B P 

~ UO q•al ,a .G AA¢ 
~ A 

.G a ~ a 
W > °•a~ a a G 

qo m ~ ~ m ~ w c. 
° ~ 

UI 
o ~ > 

I U U 

>n I tr'~ O n 0 O in in 

N 
n l nO >n On n 

a I U U 

o v,l o v~ 0 0 o°n °~ 
VJ N O~ -- tf~ V~ O N to 

~ I ~ in I I 

~~ e 

I X X ?G K % 

aNim I ee eH e 
7 8 
H .-. II I II 11 II 11 II II II 
mma~ 
> s. a I ~ ~ 

7 t. .-. .-. U m 

Y. rOI a I N Cl N G 
<d ctl r -I I ul tq "~ 
By 

B 
~ e 8 ~ to N a

N +i I O O 7~ a~ 

,~ .~ ~1 I 8 s. d m 
rA e N I ~ m n al~o B 

H 11 II NI"' N 
NO HI ~ b0 

U7N W > > N Nro G 
c. 

>ly/1G ~o P  AA AA A m °Haim 
H Q/ H pp » H H H H UI H I-7 

00 f.. +> bP.,i I I 
GIN ro ,-1 m.-> 
.~.~b NHH 
.~°N ro m:~ 
•,, ro G > > c5 
~mc°'. 
.] U U 

N a~ N >~ V1 G UJ A • •.~ 1 N 
.0 tO NP NONH XN-G+'G 

~Aa>'d 
GUy•dN6p•G3~ 

N 4-i N .O 
b  1 a OD 

G~~ a>GB gGpl Nrl~ 

U GNP O U y~G '-fi b p+-r V7b 

ti ° ~ 
~'HA 

ro G .>~rtl~ w o ~ 
NUttlU p O b W"~ N C' N QD 
it G ~.+ 'ti ~ N ~ P ° G 

G aGi~e'" U~ 
.~°a~iXr'pN 

N~ O 4-I b NO V [' V~ d r -I 
N m NG O G. .Ni~B~~'N w t~b 

°O
'

> al A' y N N•sO n  N.F~1 f>, N N4Qj 

(Fj ~4-I SH  ~~ U S-i N ~~~GI- Gi 
.G ~OU~ 

P 
~ O ~ PIp LbUx i~ 

•0' om~P~oaw~ ° 'o~O s, ~ 
m > ..,,~,°roNu~ab>.d~G 
,~ oo 'dNm > d o ° G am -+ 

G NG N tll IIH ~''7 rl 
' 0' ,~ H ro ,, r' a~ ~ s. ~' 

N 
-bgv~ G~~'•Itl~~NW m`IN~B 

G Qil n m G. a rn ~9 G a~ In u G A 

,G/ GO Pg a  m N N 1 N> N:N Agg OUDG 

~ C4 N ctl,G ~ H  N U1 G N ~ a N,-I ~ 

o «
~eH+~H~c. ~o •.+ac~NHrl 

z C cn 

•- N 

N 

d 

O~ 
N 

m 

P 

N 

rn

m 

M 

i 



OA9 5 

~1o., 
ro n 
ov 
¢ y 

rn 
0 

T I I 1 I 1 I I 

•.. 
O t 

'~ ~ W 
'~ Q+ C 
~~ d 

~ ~ ~ d 
~'~ o 

U~1~ 
i 
i 
i 
1 

O 

~O 
al

0 

t  

~  ̀ 
♦~ 

1 t ` ~~ 

~~ o 

O ti~ 

e 

0 

O
O

~I 

n 
v 

m 

O 

1 I 1 1 1 

m 

~~ 

M 

N 

I~ ~1~  O

O" 

I I I I 1 , I . I 1 1 1 1 1 1 1 I I I I 

C 
O 
L 

~ua 

~c 
^' ~ m 
y.. y 01 

~'~ o 

U J Vf 

s 

0 

N 
al

O 

~` 

~~ 
~e 

e~ 

~~ 
~~ 
~~ 

1 1 1 1 1 
0 

1 1 I I I 1 1 

Q 

N 

o ~ 
0 

'IIII
IIII

IIII
IIII

IIII
I➢~

 



4A95 

ummmi 

u 

i 

uii 

i 

i 

1000 
Ip 

(~Q) 

loa 

10 

1 

7R05871 

Current limits 
----Limites de couront 

Stromgrenzen 

OA95 14-3-'58 

Tamb=25°C Tomb=60°C 
i 
/~ 

f 

i
i 
i 

i 
i 
J

~~ 

i~ 

,-
r 

~~ 

ri 
i 

a 
t 

o,l 
0 

3.3.1958 

50 —Vp (VJ 100 0 50 —Vp (V J 100 

C 



OA95 
7R05674 

OA95 4-9-'S7 

Tamb=25°C 

 V,~ IVJ, 
-1,0~~ 0,8 -0,6 -0,4 -0,2 

ea 

I pmax 
(mAJ 

60 

40 

20 

OA 81 ~ f0-8 X57 

— ~-- — 

10~

5 

~0

 e~ 

_p I

 IFrAJ 

-20 

0, 5_ 
Vp(VJ" 

1,0 

D 

7R05647 
i i ~ i ~ i i t~i i i i ~ i ~ i ~ i i i i i i i i i i i i i i i ~! ~ ~ 

 -Ipmax=moximum permissible v~Z::c or fp 
 Ipmax-voleur admissible au max. de Ip  
 Ipmax=maximal zulassiger Wert von Ip  

 fl_ 

00 

3.3.7958 

Tamb = 25°C 

~~e 

50°C 

~ ~  
75°c,' ui 

~~~ 

~~~`~"~.  

~0 40 60 RO 100 
-VDM 

~~~ 120 
E 



oA2oo 

O O O 

d• t d~ 

O O O 

VII VII VII 

x x x 

ro ro ~s.ro ao 

MLI~d0~0 0  ~N 

a~ °̀ '~s°.' ~ ° a~i 

~ O >~ ~ ~ R 

4F-I~ 
ro g Fa ,ai 

a~'i q +ro> o ~ +~' a0 

+U-~N 

V 
GN PAN ~ pp 

•r07~~...tlU N6 
H '~

N 
~~~'dH a'S-a~ v'? 
ro~ ~ NNro 

~ ac~q,roa,~,.~' 

~(tl N .0 +~ N +A-I N h0 N .-1 J 

47~+~F+~r1UNN NF+N 
H F3 VI`N ro 7:i W N F1 +~`011~ 
ctl ro ~ af-1 ~~ ,i P 4-I v +~ ro

~~ oa-~`dH~Ti,i 
.G m a~i 

H q H OOx 

N I (9 f. 0 to i i N d I N d 
a.❑¢~os.~Ns. .ro~aov .~ 
~ o c, •.+ c. •m ~ m ~ o a o +

q

~ •.a 

F UG ~ NGy
f-~ NN ro NT.,G m ro G ~ ~ ro ~ O NH p H~ +~UNUUN 

H +~`N ro o ''~ 00 N ro a +•i O 
U H P1 O fA ''"~ Sp M .4' •art N -N 
q 006 U}aN H Ci Tl it`d oro 
nr l-I~~ ~ ~~..~~ ,Giw•~i~ F~ x

{. •rl •~ N 
i^

~~ A b>~ GP~SUSy~ NyiANtpA 
NT—

cdro~ ~ O;~ ~ riOro ri b 

~a.c w ~' ~N 3~~ s ,Fa~,, OOZ ' G ~ C,eo ~co 

O ~' U ''-' ~+ W~~ H r7 R a ~ m o•a~ q ~ 

q ,~.~~Uf. i3~om ~ 

~ r"'~O O~ 3a~-~~ 

zti~x°bSNe o 
O `,.Y ro a V~ H 0 6 
H U~O

d  
Na 000 

aror~~''ba~s.c 
u U1O~~°x~~ ~~~ N HH N+~w •iO
~POU. ro.~C.~ 

[Y~ g H ro ri a S A >v 
0 B O QI •rf rl 6 U7 W N 
W O rl H +~ 00 60 q q 00 

E-l H  ~6 ~cG~~~~ ,oi ,o-I~ 

~+~I +>q m o•~i:~ m o m m 
z rs NO PI Pl 404a$ 86q 

~ A a qq6 

U U O_ 

~ ~ 
v 

O ~ 00

II 11  
O O O O 

A 

.~. Fj ~' Ey •- 

`Nq U N ~O 1!l Hq 

~~
 T
a
u
b
 
=
 2
5°
C
 

On ~° °^ ~ I 
o 

N 

11 

O O .-

v v v v 

ILl N O~ O 

N 0 0 0 O 

I-Iq 
@ X 0 0 

0 
yq 9 
1 ~. 

O 

~,C"j, XOW 

o ~ a a a 
to tt~ Itl O tt~ 
N l` O .- N 

O 

II 11 II II _v 

O 

H Pa  4.1 Oq  Oq 

N 

1 

E 

H 

bo 

iMi 
F+ 
N 

~m 
c~u N 

AP= 
f-~ C 
N •rl 

o ,~ a 
N U S'. N 

~cJ`N:ro ~ N 40 
+~~~ U fy G 

c°amm a~
'io~ 

~mm mapiP 
U~x aa:~ 

a 4. 
u ° 
b o 

N 
O O 

r~-7 

U 

N 

--JvWNb--
0 
0 

D`d a 8 
oaU 

baa b 
O ~o~ +~ 

VJQQ 

U 

Y 

Qo c~ I a 

~ ~ ` ~ O o ~Ib ulydl N
~~ 

V 
U 
fy 

W b  ~w II 
p~ ~~ J 4 >~ 
a `c ~~E G 
N ~~ N 

ro

~ e 9 
U 

Oi11 ~ ~ N U 
_ `- O 

11 q 

0 
~ ----o — ~aAi — v 
~ 

U 
ttl U U O 

~ 0 0  P ~ U N ~ ~ th
_ N O 

O 
~~~ O I 

N 
~ Of) 

N 
[U 

P FO+ ~ F ctl ctl 
N •N N 6C 
Ql O •rl O 

'.~ to 9 6 U] .5 U1 8 

roi ~ II II ~~ II II 
p
11 

9̀ .P. g ~. td 
m •~ 

~~+ ~ ~ ~ 6 

N ~j N 
A •N +> N+> ~ ~~~ 

" H 'M ~ U ~ N ~ FL 
VJ O U

~U H E3NU 

~ O~ di U N U I I ~~ W 

N ~ tV. ~ N F pG
lp 
N ~ 

bD fv i-~ 
2Y~ JC7 v A  td`s 

-r~ly~ R R q q m ~a~im 
~ ro ~ `~ H H H H U1 H I-a 

es.m 
IM7v~ 

-
5
5
 °
C
/
 +
1
2
5
 °
C
 

.~ 
N 

f!) 

U 

N 
~1 .ti 

~`N N 

~~~ 

~b~ 
C a +~ 

e`a ~froa 

~H cU7 

of N F. 

z, a te' 
a°.~s". 
m C 
r01 a~> f~ 

~f. U 
U ̀41 N 
•rl +~ +-1 
+~ U +> 

S+ ~N f. 
N U O 

U f, .~' 

f•+ O F♦ 
.~ m ,~ 
oyU 

R 
R 

N 

~ ~~ 
,>~i 

ro 
fAU 

rzi N Pl+i f: 
N`O Fa O U 

~~~ from 
A-~`Ol a~ R7 N 

y i; U N •i-1 N 
O O ri N O ri 
zzz ~5~ 

N 

N 

O 
0 

N 

O 
O 

n 

0 

D` 



OA200 

0 

G
A

20
0 

5-
7-

79
60

 1 I I I I I I I I I I 1 I I I I 

~` 
H. 

w 
~~ 1 i 

~~ 

1 i t i l l I 1 

V! U U 

U N W ~fR x ~. a i 

~ ~^ OV N 
O O U 

O 

u n v u u 

. m ~ ~a 
~+ ~ G a~ 

1̀-~ S-1 Vo 8 N U H N 
N d N N N 

+~ ~ b h0 ~ TJ 00 

W 
~ AtR mH ~ 

M ~ aH~ aHQ 

~N~ ~C 

,~'i .ran ~s o ~ a 
+~•~ LI ,-1 O N 

U rUn [~ ~ td .H-1 0 

N  N La E ttl N rH-1 

f~i A~ 
+/ edON 

U ~ri ri N fi UI 

o a~ H n1 N N 
PI O 

O' N N td ~ td VI ~ N 
1v F3 U1 ~ N 2i O N Tj 

N h0 N U] r-1 N 
N fr G N`O ri r -1•N S-. 

00 ~ SOS v10.t0 > o v pI AH oAR 
d N A. 
a r~:~ 

i l i l l I 1 t 1 1 1 1 I I 1 1 1 f 1 
~\ 

A 
I 

t 
10

 µ
se

c 

N 
v) 
Y 

M 

II 

N } 

Av 
1 

~ M 

6 
H 

~ M 

I 1 1 1 1 

N 

~~ 

Y/ 

0 

Q 

+~ ~ m 
aFi ,~i ~ 
'4 U1 Ai 
Fa ri ~ 

~ ~ o 
~ r1 y 
f+ U1 
N 

H 
~~ 

v 

w° ~ ~~ 

Y ~rti 

~ I S-I.v 
.... 

N 6q0 

:7 
U 
" 7 tq U 

A c. ~ +' ~ 
} ~b~ A 
.~. >G VH 

~ O 
H 

v 

N 
•r1 U N h0 

N C. N (Oil
•-+ o a m 
w m N G ~ 

V 
d Nq~••7 

V FI ~^+~ N 
r-1 N 

ri A¢f L'. Sri O H N .~ ~ 
>~'C. fv N V 

O ~ tlJ fr 
d OriO C. 
N N N V 

al~7a>~ C. 

0.i a H ~ UJ ~ 

N 

O 

N 
h 

0 

 .o 



OA200 
7200145 

OA200 5-7-1960 

VII
I V

III 
III

 111
111

 III
III

II II
III

III
III

III
 

TS Hq ~ N 
y ~ ,y i4 al ~~-. q 

m K m~ q m ~ ,~ 
a ° ~mm Na-~ 
~ q 

q~8  
Y++N+a'ki 

s„ H P' o m p f. 9' 
~ v

A~ NN H Ti 1f1 
d> W ~ 

'w ~ aiNB 
o+~6C~ 

d> r+m~ y,,69' 

~iq1 y'~a TA'1 ~N II ~ q 11 
N (q N b N 
> ri N.ri > ~' m > 

N +i o m s. q td 
rl (y ~d q ~ q 
,-I ,d v ~,-1 q m ~ q 
m q N k W H m GLH

k
Hf-i al q  6 N`' ~m` - ~ 

~P, m~ s. r~ u N q u 
m o +' w 

+a mq'~1 •tb~ 
k r+k .-I a>q m~ Hq 
aom w-
9 A F3 >'d ̀ ~' 6 W~ 

II U U 

a q~ a 
H H H 

a~ U N q 

a> o °~ m~ > q 

~~„ aw sg.m 
mH :O W 

obi 

h 

h 

0 

d Q 
U U ad O 

,~ a, a 
~ H 

~ N a> 
.~ Ul W 
GY " 1' V 

rl 

U <d ~ H 
A ~ C'! 

~ e N 
m 

~ q .-1 
m .~ m 
N Y tl1 
.i q :cd 

Fri V 
r-1 

p r-+ N 

~ ~ 8 

O 

N 
LL~ 

r~ 

 x 
O 

O ~Q 
N ,~,~ E 

U 
O O 

N 

coo N 

O ~ 

N 

~ O

O_ 
d 

O 

y! 

O 

m 



4A200 

0 0 
N 

0 ~, 
~, 
0 

.
 i
n
p
u
t
 

.c
at

io
ns

 

.'
en
tr
ee
 

i
s
a
t
i
o
n
 

~~ b~ ~. 
v a m +~ 
o~ o~ O 
~' ~ aMo a 
~ 

' 

ao~ ❑ °.-a' a~ 
'~a~' +~ 

Iww+ 

_ 
LS- 

b  > ~O S 
~~~~, 

Q 
c79 0 ~ E 

~N r 

ID
m
a
x
 
=
 m
a
x
.
 
p
e
r
m
i
s
s
i
b
l
e
 
v
a
l
u
e
 

~ 
v
o
l
t
a
g
e
s
 w
i
t
h
 c
a
p
a
c
i
t
i
v
e
 t
o
 

S
DI

 
=
 v
a
l
e
u
r
 m
a
x
.
 a
d
m
i
s
s
i
b
l
e
 d
e
 

s
i
n
u
s
o
Y
d
a
l
e
s
 a
v
e
c
 c
h
a
r
g
e
 c

~ 
a
v
e
c
 i
m
p
u
l
s
i
o
n
s
.
 

I
DS

 
=
 m
a
x
.
 
z
u
l
a
s
s
i
g
e
r
 O
ve
rt
 v
o
n
 

I
D
 b
e
i
 s
i
n
u
s
f
S
r
m
i
g
e
n
 E
i
n
-

g
a
n
g
s
s
p
a
n
n
u
n
g
e
n
 
m
i
t
 K
a
-

p
a
z
i
t
i
v
e
r
 
B
e
l
a
s
t
u
n
g
 
a
n
d
 

b
e
i
 
I
m
p
u
l
s
b
e
t
r
i
e
b
.
 

t
a
v
 =
 m
a
x
.
 
5
0
 c
os

ec
. 

x 

N 

0 
~i 
cD 

D O cri 



OA202 
011

111
11I

IIIII
II II

 II I
I 11

111
1 111

 lll
lll

ll 

~ ~ 

~ ~ ~ 
U U U 

O O O 

d - d• d' 

O O O 

II II II 

x x x 

en ~~.m ~~ 

rl it m m G +' 

N'iN ~ d O p CI 

~" ~ ~ n~ 

fm., ,Oi m A
g  

H a~i 

~rI C+~O-IH ~~ 

~ m6
g m F4N p~~~b ~~ 

,O-1H •mid 
Hb 

+>mm~-1~ .a~ 

o 9om~ m~d+~ mm N ol¢7 4-1 

~tl 
+~ 

,C
~i zro, a tm. q ~'~~~ 

~ ,oli 

~ ~ ~ ~ rHi .O~. m•O-1 H ~ ❑ 

rlern`a~"imtimms. +•a~i+~ 
m m m Pori +i Hgg ,04-I U+~ m 

~O , RmN« O Flpp Sa~A 
~ +~ 

Go 
Y 23 r -I ~ H +-1 

.0 Hm N 
H q H U U SC 

Olaf 
O ~ 

~ 

N 
O In O 
H1 ~O W 

N 
V 

0 5. ~ a w 
to ILl 1fl O I1~ 

II 
O O O 

11 

tr 

N N O^ N ' 

O o 

v 
H 

6 
E 

H 
O 

11 II II ii V O 

0 0 

N 

Pq U N ~O Ifs 
A 

0 00 
N 

N 

~O O~ 

O O c-

1 O 

N 
O 

(
Ag
d 

II 
r~ 

V V V V 
H .1q W U U 

H 

N 
~ W m 6 O 

H O O O H O 

HQ
.- O O 

M

~R a 
O 

O 1 
U 

N :+ ro
vOi rn' 
N N 

Sa G 

o+>~ 
a~ vGa~ 

N`ro:m ~ m 40 
+>a-i~ OFrG 

UN fr~40 

~ ~ ~ N N A +, U x a a:~ 

U 

d 

C N .o 

m 
oDUy 6 

UbU b 

~ a d +~ 
NOQ ~ 

O t'' 
' U 

:., 
ri 

~' U 

p U 
a 40 

p 
f-~ 

N 
m 

a0 C4 1 
ip U~  ~N 
p 

a 3 
i~~c l ~ N a~ oo ~~ 

o~ 
~~ro 

~ E 
VI ~ N 

m i mf. N m 1 1 m m I N N .-. 

~ O,~o m,d ami P  mY~~ ro m A ~ 9 
O1 mC+ o- r0-I m 

rlmHO+~~m~N m O O O ri~ ~ ~ ~ NO O n 
.N-

m R ~~, 
U H W O m'i 4D r1 Fi •~rmi N ~ Ili lf~ 

~40 6  m 1~ N H  ~d +~21 .~ m .n__  _ II .N-

.i~~a~~~j ~ .G•Iw•piv'" x  ~ 
A + + 

H Hm s.o .d ° oa 4p°~ 
__~_. 

°' 8 ~ 
qq~ 

a~\ \`, 

O (my t0.{ rrol  ~ m H p 1~ r1 r1 +~ ~- ' ai U m 0 0  u~ In 
~H-1 R p  b p q PI im, m •~1'p N m U m In Icy 
mm 

m~6  
m ~tn R +~ m',S m b , .-.ro N O ~ m N.yi p 

1 1 

m*+ H"m ~ warm m E Y ami ~ 
•o a> 4~ m u, 

~~m~zGaa~a~", a q s ~. ~~ ° ~a~ N 

~'"' A +~tiwpe m x + l pmm ro x m,-1m x 
o p ~ o~ro q .-1 

y ~+ rd q 
E ~ a "s+ E' 8 ~ cOn b c'in ~ n 

~"I~waaO6m mro ~—~ d ~ C'3 (ygHOhO ~ ~~ II 11 II II ~ 

Amop m+
~OcnP -~ 0~-6 al 
H N +' m f+ +i 

~ O A ~ K~ d N R ~ Fa 
UVSmrO mrH-1 ~,~ ~ ~ 0 a''9  O •G.i  ~ ~ro~~ 

la-1lgp~w~ox~o pi 
eg6 6,~-~I~ Ho d `•° ~a~i 

~mHl~im~WoW«-lo q6q ' mo coi o ~ 6 a' d.6 
(w/]a oO mg p.R mmm +

p
~m P_mm 

O C. /HH mmNN r l +pi Nvpi :o GUC UN V 11 y ~ al p H Ai-'-~ tO7ia rl m '~ I r~+iv m rl ? +~ C4 {aay
~ pH mri l-~9P R m~ f+~N• m mm 

W 
a OV1 +i rl ~ m m N ..JC`'ZXOW r"  mf3 +i O'-I v a0 fa 7 

WWWW o ri rl i~ 40 ~ C. f'. 40 ..i ~ a3 O cis m•a~ N 
r1 +~ b r1 G N o o A 40 N +-~ t_..y _~ A i. CL a> aaa ohm +~~~ ,~I+io G•mro ~ E ~o6ao 

d,G R t. fr i+~d m m m +++~~ A q q q ro +~ al ro
WW 4~ H w fa :3 N.~I p p C, m 'a~ O N L+ H H H H U] H 1-1 ,-1 +~ q m +-1: al m m m +~I m q 1 
~smQa~laGm-la 

AAA aoc~7 

G 

.~ 
+-V 
0 

H `_N ~fa 

ai b 3 

+>'d N 

N ~:d 

•.~~HC7 

o~ La 
al P 

O 

wa~~ 
~ ~~ 

~~~ 
P +ml ,OC, 

fa O 

-rUi Y ~ 

H frog +ml 
s, m s. 
N U N 

mom 

m ,°~' ~ 

U '.~ U 

w~ 
+~ Pa rom p 

Plum] 

N`m f-i a  m V 

~~p ~~N 

+~~m N m m 

+~qo a~~a'Gi 
z° zz nom°  i 

r- N 

N 

Q\ 

O 

N 

N 
N 

O 
o. 

.o 



OA202 

ST 

I 
o h 

no 
N 

I I i I r I r I , ~, i I i i i I . . . . 

!! ~ 1~II NIII 1II!IIII~III!IIII ....~~   ~ .... ~' 8 a 

iii ~ 
o ~1 ~' ' !, ~ ~■~-~ o 

~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~0

-~~~ 

Ii 
1 1 t 1 1 I I I I l l l I L I I I 1 I 1 1 1 1 1 1 I I I I 1 1 I t I I I I ~ 1 ~ t I l i 

oti~E ~. 

~I1 U U 

x ~. R ~. 

O to ~- O M 

~ O O ~ O 

O 

II II V II II 

N N 

W w € 3 N U 9 N 

.N ~~m ~bm 
S+ +~ m i~ N 
O WH fQ +~ 

mom vpi6m 

q 
+iNF rlNq 

¢ 

7 

+-1 ~ !tea O 
i~v {y +'1 

omW .Ni 
O W Ul ^y

v  N f. 0 

~M ~ N 

O +> r~l 0.1 m N 
U S: N .i-~'d ~-' 

~'eN bib 
N h0 U W 

m> AN m`A A 

a~'ioN ì o5 
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OA210 

SILK©N DIODE 

Silicon junction diode for use as a 127 V mains rectifier in television receivers. 

LIMITING VALUES (Absolute max. values) 

Peak reverse voltage -VDM max. 400 V 

Average forward current (tav = 50 ms) ID max. 0.5 A 

Peak forward current IDM max. 5 A 

MECHANICAL DATA 

104

ID 

(mA) 

103

102

Tmb _ 125°C 

Dimensions in mm 

7203456-15..ba(.

r 

i

i 

100 05 1 1.5 VD (V) 2 

7G2 3302 

1 3.3.1965 



OA211 

SILICON DIODE 

Silicon junction diode for use as a 250 V mains rectifier intelevision receivers. 

LIMITING VALUES (Absolute max. values) 

Peak reverse voltage —VDM max. 800 V 

Average forward current (tav = 50 ms) ID max. 0.4 A 

Peak forward current IDM max. 4 A 

MECHANICAL DATA 

3.3.1965 

Dimensions in mm 

7203457-15. baa. 

Tm, _ 125°C 

102

// 

/~ 

100 
0.5 1 1.5 V~(V) 2 

722 3303 

1 

~III
IIIII

IIIII
IIIII

IIIII
IIIII

IIIII
. 



OA214 

SILK©N DIOQE 

Silicon junction diode for use as a 220 V mains rectifier in television receivers. 

iummummumumi 

uumim 

LIMITING VALUES (Absolute max. values) 

Peak reverse voltage 

Average forward current (tav = 50 ms) 

Peak forward current 

-VDM max. 700 V 

ID max. 0.5 A 

IDM max. 5 A 

MECHANICAL DATA Dimensions in mm 

•104 

ID 
(mA) 

~~ 3

102 

7203456-15 1.b° 

T. , = 725°C 

I" 
i

100 

1 

0.5 i 1.5 VD (V) 2 

722 3304 
3.3.1965 
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DETERMINATION OF THE PEAK POWER RATING 
(continued) 

Example 

Calculation of the permissible peak zener current of an OAZ205 
when: 

1. The diode is mounted in free air with Tamb = 60 ° C 
2. The steady-state zener current -ID = 10 mA 
3. The pulses have aduration t = 1 msec and a duty factor S = 0.1 

The pulses have duration, shorter than the temperature stabilisation 
time of 30 sec, so the peak power can be calculated from 

p = Tj max — Tamb — Kj-amb x P 
P 

Kt + S x Kc _amb 

where 

Tj max = 150 oC 

`Tamb = 60 ° C 

Kj-amb = 0.4 °C/mW 

P = 86 mW, according to page J 

Kt (at t = 1 msec and S = 0.1) = 0.018 oC/mW, according to page K 

S = 0.1 

Kc-amb = Kj-amb — Kj_c = 0.4 - O..15 = 0.25 °C/mW 

150-60-0.4x86 
5o Pp 

0.018 + 0.1 x 0.25 - 1294 mW 

The total peak power Ptot = 1294 + 86 = 1380 mW = 1.38 W . 

From page J it may be seen that the corresponding zener current 
—ID = 180 mA 

7Z2 2314 

2.2.1964 9 
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BTX13 series 

P—GATE SILICON CONTROLLED RECTIFIERS 
30 AMP. SERIES 

P-gate all diffused silicon controlled rectifiers in a metal case for 
power control and power switching applications . 
The series consists of types BTX13-100R, -200R, -300R, -400R, 
-500R and -600R 
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QUICK REFERENCE DATA 

Voltages 

Repetitive peak 
inverse voltage 

Repetitive peak 
forward block- 
ing voltage 

Currents, 

BTX13-

100R 200R 300R 400R SOOR 600R 

- VDM 
max. 400 400 500 . 500 600 600 V 

VDM 
max. 100 200 300 400 500 600 V 

Average forward current 

Repetitive peak forward current 

Sinusoidal peak forward surge 
current (10 msec) 

ID

IDM 

IDMsurge 

= max . 30 A 

= max. 250 A 

= max . 300 A 

Junction temperature Tj = -55 °C to +125 ° C 

Thermal resistance 

from junction to base of device K < 0.90 oC/W 

7Z2 2694 
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B 1 /~~ 3 SERIES 

,MECHANICAL DATA 

a 
M12 1 insulating tube red 

cross section of 
flexible Lead : 10 mm2

Except for the metr(cal thread the outline conforms to TO-49 

metal spring washer 

~~ 1 

1.5 

M78x 1.75 

a.ao.u..e. 

Dimensions in mm 

min3.6~ 

1Z0339i 

Mounting accessories 

Diameter of hole in heatsink max. 13 mm 

Mounting. torque 
max. 200 cm kg 
min. 100 cm kg (for good heat 

Net weight 95 g 
conductance) 

Weight with accessories 115 g 

3-3.1965 
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BTX13 SERIES 

LIMITING VALUES (Absolute max. values) f < 400 c/s 
BTX 13 - 

iuiiiiuiii 

iii 

i 

iiim 

Anode to cathode 

Crest working 
inverse voltage 

Repetitive peak 
inverse voltage 1) 

Non-repetitive 
peak inverse 
voltage 
(t<lOmsec) 

Crest working 
blocking voltage 

Repetitive peak 
forward block-
ing voltage 1) 

Non-repetitive 
peak forward 
blocking voltage 

100R 200R 300R 400R SOOR 600R 

-VDM 
max. 

- VDM 

100 200 300 400 500 600 

max. 400 400 500 500 600 600 ' 

- VDM 
surge 
max. 400 400 500 500 700 700 

VDMW 
max. 100 200 300 400 500 600 

VDM 
max. 100 200 300 400 500 600' 

VDM 
surge 
max. 500 500 500 500 700 700 

2) 

2) 

2)

3) 

3)

4) 

Average. forward current (averaged 
over any 20 msec period) ID =max. 30 A 

R . M. S . forward current ID =max . 48 A R . M. 5 . 

Repetitive peak forward current IDM =max. 250 A 

Surge current See curve at page 11 

1) e . g . commutation effects 
2) These ratings apply for a gate voltage range of -5 V to +0.25 V 

and for a total thermal resistance between junction and ambient 
< 13 °C/W . 

3) With Rmax.. = 100 S2 between gate and cathodefor BTX13-500R and 
-600R . 

4) This voltage may be applied without damage but the controlled rec-
tifier may switch into the on-state . When this happens the current 
that can flow should not exceed the rated forward current . 

7Z2 2695 
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BTX13 sERlEs 

LIMITING VALUES (Absolute max. values) (continued) 

Anode to cathode (continued) 

Repetitive peak reverse current 
during turn-off -IDM =max. 20 A 

Rate of rise during turn-on dI/dt =max. 5 A/µsec 

I squared t (for fusing) I2t 1) =max. 300 A2sec 

Gate to cathode 

Peak power dissipation 

Average power dissipation 

Peak forward voltage 

Peak inverse voltage 

Peak current 

PGM = 
PG = 

vGM = 

-VGM = 

IGM = 

max . 5 W 

max. 0.5 W 

ma.x. 10 V 

max. 5 V 

max. 2 A 

Temperatures 

Storage temperature Ts = -55 °C to 125 °C 

Junction temperature Tj = -55 ° C to 125 ° C 

THERMAL DATA 

Thermal resistance between 

junction and base of device K < .0.90 ° C/W 

base of device and heatsink K = 0.15 °C/W 

1) R.M.S. value of I 

t.t.tss~ 

7Z2 2696 
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B 1 /~~ 3 SERIES 

CHARACTERISTICS at Tj = 125 oC unless otherwise specified 
f < 400 c/s 

gTX13—

immum 

miniinumunnmi 

Anode to cathode, 

Forward break-
over voltage 

Forward leak-
age current at 

VDMm ax . 
Reverse leak-
age current at 

— VDMmax . 

100R 200R 300R 400R 500R 600R 

UD b.o. 

[D

[D

>100 

< 8< 

< 8< 

>200 

8< 

8< 

>300 

5< 

5< 

>400 

5<51)<51)n 

5< 

>500 

5< 

>600V 

5n 

Forward voltage at ID = 250 A 

Holding current 

Rate of rise of forward block-
ing voltage 

VD 

IDH 

< 3.5 V 2) 

= 40 mA 

A 

A 

dV/dt < 20 V/µsec 

Gate to cathode  (See also page B and C) 

Voltage to fire all units (Tj = 25 ° C) VG > 3 V 

Voltage not to fire any unit VG < 0.25 V 

Current to fire all units (Tj = 25 °C) IG > 50 mA 

Switching characteristics (See also page E) 

Turn-on time (td + tr ) ton = 4 µsec 

Delay time td = 1.3 µsec 

Rise time tr  = 2.7 µsec 

Turn-off time (Tj = 25 °C) toff = 6 µsec 

1) With R = 100 SZ between gate and cathode. 

2) Measured with current pulses to prevent excessive dissipation. 

7Z2 2697 
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BTX13 SERIES 

OPERATING NOTES 

1. When there is a possibility that transient voltage surges will 
cause an inverse voltage, higher than the maximum permissible 
non-repetitive peak inverse voltage, or a forward voltage higher 
than the maximum permissible repetitive peak forward blocking 
voltage, a damping circuit across the transformer should be ap-
plied e.g. a series RC damping circuit. Dimensioning of the RC 
damping circuit may be done according to the following formulae: 

C1 = Al '~ (µF) and R1 = 
Gl 

(S2)> when applied to. the primary 
side of the transformer. 

C2 = A2 
Vl 

T2 (µF) and R 2 = C (~)' ondary spde of the trans-
former. 

Where: T = Vl/V2 

Vl =transformer primary RMS voltage (V) 

V2 =transformer secondary RMS voltage (V) 

Io =magnetizing primary RMS current (A) 

—VDMsurge VDM 1) 
1 1.25 1.5 2 or 

— VDMW VDMW 

Al 800 550 400 200 

A2 900 620 450 225 
B1 300 260 225 150 
B2 350 310 275 200 

1) VD~r and —jTDMW stand for the applied crest 
working voltage . 

2. In order to prevent the SCR from being damaged by surge cur-
rents, higher than those indicated by the curve of page C, a fast 
fuse is recommended. 

3. At any application of the BTX13-500R and the BTX13-600R the 
resistance between gate and cathode shall be max. 100 S2. 

7Z2 2698 

~.i.~sss s 



BTX13 SERIES 
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B 1 /~~ 3 SERIES 
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BTX13 SERIES 
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BTX13 SERIES 
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BTX13 SERIES 

7 2 024 74-2.20.24.ob. 

llmmuuumuumummmmi 

e VD
( n~o) 

1 ~~ 

50 

Switching-on time when switching 
from blocking state (VD = 25 V) to 
conducting state (ID = 10 A) with 
gate signal voltage source of 6 V 
and an internal resistance of 25 SZ 

7 _-.'- td t~ 

Tj —25°C 
up to 125°C 

00 
7 2 3 t (p sec) 4 

Switching-off time when switching from conducting state 
(ID = 10 A) to blocking state (VD=25 V) for an anode signal 

T of -VD=25 V andan external circuit permitting -ID = 5 A. 

(°CJ  

100 

50 

0 
55 6 6.5 7tof~(psec)7.5 
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BTY79 

P-GATE SILICON CONTROLLED RECTIFIER 
4.7 AMP. 

P-gate silicon controlled rectifier in a metal case for power control and power 
switching applications. 

QUICK REFERENCE DATA 

11
11

11
11

IIII
IIII

IIII
IIII

11
1I1

11
1W

~ 

Repetitive peak reverse voltage -VDM max. 150 V 

Repetitive peak forward blocking voltage VDM max. 150 V 

Average forward current IDAV max. 4.7 A 

Repetitive peak forward current IDM max. 20 A 

Junction temperature Tj max. 125 ° C 

Thermal resistance, junction-mounting base K < 3.1 °C/~V 

MECHANICAL DATA 

Supplied with the device 
(Code No 56212) 

10 UNF nut > tag and 
shakeproof washer 

max 19B -~ 
f032UNF, 2A 

a 

Recommended diameter of hole in heatsink: 

Dimensions in mm 

rrin1.5 

5.2 mm 

~,~,.~,. 

Mounting torque for good heat conductance : min. 9 cm kg 
max. 17 cm kg 

Net weight 7.6 g 

7Z2 3130 
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BTY79 
LIMITING VALUES (Absolute max. values) f = 50-400 c/s 

Anode to cathode 

Continuous reverse voltage -VD max. 150 V 

Crest working reverse voltage - VDMW max. 150 V 

Repetitive peak reverse voltage -VDM max. 150 V 

Non-repetitive peak reverse voltage 
(t < 5 ms) -VDMsurge max. 225 V 

Continuous forward blocking voltage 
at Tmb < 100 °C VD max. 150 V 

Repetitive peak forward blocking voltage VDM max. 150 V 

Non-repetitive peakforward voltage VDMsurge max. 480 V 

Average forward current at T~ = 60 °C IDAV max. 4.7 A 

at Tmb = 85 °C IDAV max. 3.75 A 

Repetitive peak forward current IDM max. 20 A 

Surge forward current peak for one cycle 
at 50 c/s IDMsurge max. 40 A 

Repetitive peak reverse current during 
turn-off -IDM max. 5 A 

Gate to cathode 

Peak forward voltage VGM max. 10 V 

Peak reverse voltage -VGM max. 5 V 

Peak current IGM max. 2 A 

Peak power dissipation PGM max. 5 W 

Average power dissipation (tav = 20 ms) PG max. 0.5 W 

Temperatures 

Storage temperature Ts -55 to +125 °C 

Junction temperature T~ max. 125 °C 

NOTES 

1. A positive gate voltage > 250 mV must not be applied to the gate when VD is 

positive . 

2. To ensure that no device will thermally run away at max. voltage ratings, the 
total thermal resistance between mounting base and ambient must be less than 
18 °C/W • 7Z2 3131 

3.3.1965 2 
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BTY79 

`'THERMAL DATA 

Thermal resistance from junction to mounting base K < 3.1 oC/W 

Thermal resistance from mounting base to heatsink 
(torque of 9 cm kg on nut) IC = 0.6 °C/W 

mummmumumiiiimmiim 

CHARACTERISTICS Tj = 125 °C 

Anode to cathode 

unless otherwise specified 

Forward breakover voltage 1) VDb.o. > 150 V 

Forward leakage current VDM = 150 V 2) ID < 8 mA 

Reverse leakage current at -VDM = 150 V 2)~ -ID < 8 mA 

Forward voltage drop at ID = 20 A; Tj = 25 °C 2) VD < 2.3 V 

Gate to cathode 

Voltage to fire all units at Tj = 25 °C VG > 2.0 V 

Voltage not to fire any unit VG < 0.25 V 

Current to fire all units at Tj = 25 °C IG > 25 mA 

Current not to fire any unit IG < 0.19 mA 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
Tj = 125 oC unless otherwise specified 

Holding current IDM typ. 15 mA 

Turn-on time (toll = td + tr) 
IDM = 10 A; IG = 30 mA ton typ. 5 µs 

Turn-off time for ID = 10 A (See page C) 

Rate of rise dV/dt = 25 V/µs; -ID = 4 A toff 
typ. 
< 

15 
25 

µs 
µs 

Rate of rise of forward voltage, not to 
trigger the device dV/dt typ. 25 V/µs 

1) This voltage may be exceeded up to 480 V, but the thyristor may conduct at 
any voltage over the min. breakover voltage. 

2) Measured under pulsed conditions to prevent excessive dissipation. 

3) A positive gate voltage > 250 mV must not be applied to the gate when VD is 
positive. 7Z2 3132 

3 3.3.1965 



BTY79 

OPERATING NOTES 

1. When there is a possibilitythat transient voltage surges will cause an inverse 
voltage, higher than the maximum permissible non-repetitive peak inverse 
voltage, a damping circuit across the transformer should be applied, e.g. a 
series RC damping circuit. Dimensioning of the RC damping circuit may be 
done according to the following formulae: 

- VDMsurge R -C in primary 

of transformer 

R -C in secondary 

of transformer -VDMW 1 ) 

2.0 

1.5 

].25 

1.n 

CI (µF) 

200 ~- 
V1

400 —ì°
1 

550 IO 
VI 

800 1O
V1 

R1C1 (µs) 

150 

225 

260 

300 

C2 (µF) 

225 ~ T2
VI

450 ~ T2

620 1O T2
V1 

900 ~ T2
VI 

R2C2 (µs) 

200 

275 

3l0 

>5n 

1) -VDT stands for the applied crest working voltage 

Where Io =magnetising primary r.m.s. current (A) 

VI =transformer primary r.m.s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

T = Vl 
V2 

2. To ensure that all thyristors trigger, the firing circuit must provide both the 
minimum gate voltage and the minimum gate current to fire all units at the 
operating temperature. To do this, the source resistance load line on the 
gate characteristic must pass through, or above and to the right of, the inter-
section of the minimum trigger voltage and current, providing the limiting 
values of gate voltage, current and power are not exceeded. (See page A). 

3. Thyristors may be soldered directly into the circuit but the heat conducted 
to the junction should be kept to a minimum by the use of a thermal shunt. 

3.3.1965 
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BTY79 

OPERATING NOTES (continued) 

4. Dissipation and heatsink considerations. 

The method of using the curves of the figure below is as follows: 
Startingwith the left. hand curve, for a particular current value trace upwards 
to meet the appropriate conduction angle curvy. Then trace horizontally until 
the appropriate K-curve is reached (in the case of a given heatsink). Then 
trace downwards to determine the maximum permissible ambient tempera-
ture. 
Alternatively, when the maximumambient temperature is known and the heat -
sink required is to be determined, trace horizontally until the vertical through 
the given. ambient temperature is reached. The K-value corresponding to the 
intersection is the maximum thermal resistance from mounting base to am-
bience. Subtracting the contact thermal resistance gives the maximum ther-
mal resistance of the heatsink. 
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BTY80 
BTY81 

P-GATE SILICON CONTROLLE® RECTIFIERS 

P-gate all diffused silicon controlled rectifiers for power control and 
power switching applications 

QUICK REFERENCE DATA 

Voltages BTY 
80 

BTY 
81 

Repetitive peak inverse 
voltage —VDM =max. 250 V 400 V 

Repetitive peak forward 
blocking voltage VDM =max. 250 V 400 V 

Currents 

Average forward current ID =max. 4.7 A 

Repetitive peak forward 
current IDM =max. 20 A 

Sinusoidal peak forward 
surge current (10 msec) IDsurge max. 40 A 

Junction temperature Tj = —55 ° C to +104 ° C 

Thermal resistance from 
junction to base of device K =max. 3.1 ° C/W 

7Z2 2705 

1 TENTATIVE DATA 1.1.1965 



BTY80 
BTY81 

MECHANICAL DATA 

Minimum torque on nut for good 
thermal contact 

Maximum torque on nut 

Net weight 

max 1.98 
f032UNF, 2A 

min15 

22025.91 

LIMITING VALUES (Absolute max. values) 

Anode to cathode 

Crest working inverse 

8 cm kg 

17 cm kg 

7.6 g 

Dimensions in mm 

BTY 
80 

BTY 
81 

voltage —VDMW =max. 250 V 

Repetitive peak inverse 
voltage 1) —VDM =max. 250 V 

Non-repetitive peak inverse 
voltage (t < 5 msec) —VDsurge -max. 350 V 

Crest working blocking 
voltage VDMW =max. 250 V 

Repetitive peak forward 
blocking voltage 1) VDM =max. 250 V 

Non-repetitive peak forward 
blocking voltage VDsurge =max. 480 V 

400 V 2) 

400 V 2) 

500 V 2) 

400 V 

400 V 

480 V 3) 

1) e.g. commutation effects. 
2) A positive voltage greater than 0.25 V must not be applied to the 

gate when the anode is negative with respect to the cathode. 
3) This voltage may be applied without damage but the controlled 

rectifier may switch into the on-state. When this happens the cur-
rent that can flow should not exceed the rated forward current. 

7Z2 2706 
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BTY80 
BTY81 

LIMITING VALUES (Absolute max. values) (continued) 

Anode to cathode (continued) 

Average forward current 
(averaged over any 20 msec 

period) ID =max. 4.7 A 

R.M.S. forward current IDrms max. 7.4 A 

Repetitive peak forward 
current IDM =max. 20 A 

Surge current (10 ms) IDM =max. 40 A 

Repetitive peak reverse surge 

current during turn-off —IDM =max. 5 A 

Gate to cathode 

Peak power dissipation 

Average power dissipation 

Peak forward voltage 

Peak inverse voltage 

Peak current 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL DATA 

Thermal resistance from 

junction to base of device 

junction to free air 
(without heatsink) 

base of device to heatsink 

3 

PGM = 

PG = 

VGM = 

—VGM = 

IGM = 

max. 5 W 

max. 0.5 W 

max. 10 V 

max. 5 V 

max. 2 A 

Ts = —55 ° C to +104 °C 

Tj = —55 ° C to +104 ° C 

K =max. 3.1 ° C/W 

K =max. 70 ° C/W 

K = 0.6 ° C/W 
7Z2 2'707 
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BTY80 

CHARACTERISTICS at Tj = 104 

Anode to cathode 

°C unless otherwise 

VDb.o. 

specified 
BTY 
80 

BTY81 

BTY 
81 

Forward breakover voltage 

Forward leakage current 

> 250 > 400 V 

VDM = 250 V ID < 5.0 mA 

VDM = 400 V ID < 2.0 mA 

Reverse leakage current 

-VDM = 250 V -ID < 5.0 mA 

-VDM = 400 V -ID <2.OmA 

Forward voltage at ID = 20 A 
0 

~'mb = 25 C VD < 2.3 V 1) 

Holding current IDH = 15 >nA 

Gate to cathode 

Voltage to fire all units 

(Tmb = 25 °C) VG > 2.0 V 2) 

Voltage not to fire any unit 

(Tmb = 100 ° C) VG < 0.25 V 

Current to fire all units 

(Tmb = 25 ° C) IG > 25 mA 2) 

Current not to fire any unit 
(Tmb = 100 ° C) I~~ < 0.19 mA 

SWITCHING CHARACTERISTICS (See also page C) 

Turn-on time (td + tr) ton = 3.0 µsec 

Delay time td = 1.8 µsec 

Rise time tr - 1.2 µsec 

Turn-off time toff = 15 µsec 

1) Measured with current pulses to prevent excessive dissipation 
2) See also page 11 7'L2 2705 

1.1.1965 4 
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BTY81 

OPERATING NOTES 

1. Controlled rectifiers may be soldered directly into the circuit, 
but the heat conducted to the junction should be kept to a mini-
mum by the use of a thermal shunt. 

2. The connecting lugs should not be bent or twisted. 

3. To ensure thermal stability the thermal resistance between nut 
and ambience should be smaller than 18 ° C/W. 

4. When there is a possibility that transient voltage surges will 
cause an inverse voltage, higher than the maximum permissible 

__ non-repetitive peak inverse voltage, a damping circuit across 
=_ the transformer or across the SCR should be applied e.g. a 
-_ series RC damping circuit or a voltage dependent resistor. Di-
__ mensioning of the RC damping circuit may be done according to 

the following formulae: 

C1 = 200 V (µF) and Rl = C 0 
(S2) 

when applied to the primary side of the transformer 

C2 = 450 ( _ v  
M)2 

(µF) and R2 = C 0 (SZ) 

when applied to the secondary side of the transformer 

where V = transformer primary RMS voltage (V) 

Io = magnetizing primary RMS current (A) 

—VDM = repetitive peak inverse voltage (V) 

7Z2 2709 
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BTY81 
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BTY87 SERIES 

P-GATE SILICON CONTROLLED RECTIFIERS 
12 AMP. SERIES 

P-gate silicon controlled rectifiers in a metal case for power con-
trol and power switching applications . 
The series consists of types BTY87-100R, -200R> -300R, -400R, 
-500R, -600R and -700R 

QUICK REFERENCE DATA 

BTY87-

Voltages 

Repetitive peak 
inverse voltage 

Repetitive peak 
forward block-
ing voltage 

Currents 

100R 200R 300R 400R 500R 600R 700E 

- VDM 
max. 100 200 300 400 500 600 700` 

VDM 
max. 100 200 300 400 500 600 700 V 

Average forward current 

Repetitive -peak forward current 

Junction temperature 

Thermal resistance 

from junction to base of device 

ID =max. 

IDM =max. 

12 A 

115 A 

Tj = -55 ° C to +125 ° C 

K < 2 ° C/W 

7Z2 2710 
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BTY87 SERIES 

LIMITING VALUES (Absolute max. values) 

BTY87—

Anode to cathode 

Crest working 
inverse voltage 

Repetitive peak 
inverse voltage 

Non-repetitive 
peak inverse 
voltage 
(t < 5 msec) 

Crest working 
forward block-
ing voltage 

Non-repetitive 
peak forward 
voltage 

100R 200R 300R 400R SOOR 600R 700F 

—VDMW 
max.l) 100 200 300 400 500 600 700` 

—VDM 
max.l) 100 200 300 400 500 600 700 

— VDM 
surge 
max?-) 150 300 400 500 600 720 850' 

V DMPI 
max.l) 100 200 300 400 500 600 700 

VDM 
surge 
max. 500 500 500 500 850 850 850' 

V 

V 

D.C. forward current ID = max. 15 A 

Average forward current 
(See page 7) ID = max. 12 A 

Repetitive peak forward current IDM = max. 115 A 

Surge forward current peak for 
one cycle at 50 c/s (See page A) IDMsurge = max. 106 A 

1) These ratings do not apply when the gate is positive with respect 
to cathode. To ensure that no device will thermally run away at 
maximum voltage ratings, the total thermal resistance between 
junction and ambient must be less than 11 °C/W. 

1.1.1965 
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BTY87 SERIES 

ii 
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LIMITING VALUES (Absolute max. values) (continued) 

Anode to cathode (continued) 

Repetitive peak reverse current 
during turn-off 

I squared t (1.5 —10 msec for 
fusing) 

Gate to cathode 

Peak forward voltage 

Peak inverse voltage 

Peak current 

Peak power dissipation 

Average power dissipation 

Temperatures 

Storage temperature 

Junction temperature 

—IDM = max. 20 A 

I2t 1) = max. 55 A2sec 

VGM = max. 10 V 

— VGM = max. 5 V 

IGM = max. 2 A 

PGM = max . 5 W 

PG = max. 0.5 W 

Ts = —55 °C to 125 ° C 

Tj = —SS ° C to 125 ° C 

THERMAL DATA 

Thermal resistance between 

junction and base of device K < 2.0 ° C/W 

base of device and heatsink 
(torque of 17 cm.kg on nut) K = 0.2 ° C/W 

base of device and heatsink 
with mica washer K = 4.0 ° C/W 

1) R . M. S. value of I (See also page B) 7Z2 2712 
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BTY87 SERIES 

CHARACTERISTICS 

Anode to cathode 

Forward break-
over voltage 

Forward leak-
age current at 

VDMmax . 

Reverse leak-
age current at 

- VDMmax. 

at Tj = 125 °C unless otherwise specified 

BTY87-
100R 200R 300R 400R 500R 600R 700R 

~D b.o. 
min .l) 

ID 
max. 

ID 
nax?) 

100 

13 

13 

200 

12 

12 

300 

10 

10 

400 

8 

8 

500 

6 

6 

600 

5 

5 

700 V 

4.5 n 

4.5 n 

A 

A 

Forward voltage drop at ID = 50 A 
(Tj = 25 °C) VD < 3.OV 

Gate to cathode 

Voltage to fire all units (Tj = 25 ° C) VG > 3.5 V 

Voltage not to fire any unit VG < 0.3 V 

Current to fire all units (Tj = 25 ° C) IG > 65 mA. 

CHARACTERISTIC RANGE 

Holding current 

Turn-on time (ton = td + tr
Before triggering +VD = 50 

Before triggering +VD = 400 

VALUES FOR EQUIPMENT ,DESIGN 
Tj = 125 °C unless otherwise specified 

See page C) 
V> ID= lA 

ID = l0A 
Ip=50A 

V, ID= lA 
ID =10A 
ID =50A 

IDH = 10 mA 

ton = 2.5 µs 
ton = 3.0 µs 
ton = 4.4 µs 

ton = 1.0 µs 

ton = 1.5 µs 
ton = 2.0 µs 

1) This voltage may be exceeded up to VDM surge max. ~ but the device 
may conduct at any voltage over VDb.o. min. 

2) These limits do not apply when the gate is positive with respect to 
cathode. 7Z2 2713 
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B 1 Y~7 SERIES 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
(continued) T~ = 125 ° C unless otherwise specified 

Turn-off time for ID = 10 A (See page D) 
Rate of rise dV/dt = 20 V/µs 
—ID = 5 A to 20 A toff = 15 µs 

Rate of rise of forward voltage 
not to trigger the device 

MECHANICAL DATA 

)--C 
.__. 

shakeproof 
washer 

1/4"-28UNF-2A 

~~~~ 

nl t 

— d 

tag 

4.91-6.35 

2.9-5.5 

~~ 
~ ~max2.26 

10.72-11.50 

dV/dt 100 V/µs 

Dimensions in mm 

min 3.05 

 .--il w~
k ' 3.18-4.44 

max 16.51 

r ►' 

Recommended diameter of hole 
in heatsink 

Mounting torque 
for good heat conductance 

Net weight 

Weight with accessories 

Supplied with the device 

Supplied on request 
(Code No.56264) 

5 

min1.53 

max 30.48 
z.zo.zs~, ~ 

6.5 mm 

min. 17 cmkg 

max. 35 cmkg 

10 g 

15 g 

1 /4 in UNF nut 
shakeproof washer 
Tag 

Insulating bush 

Mica washer 
7Z2 2714 

1.1.1965 



B 1 Yp7 SERIES 

OPERATING NOTES 

1. When there is a possibility that transient voltage surges will 

cause an inverse voltage, higher than the maximum permissible 
non-repetitive peak inverse voltage, a damping circuit across the 
transformer should be applied, e.g. a series RC damping circuit. 
Dimensioning of the RC damping circuit may be done according to 
the following formulae; 

—VDMsurge R -C in primary 

of transformer 

R -C in secondary 

of transformer —VDMW 1} 

2.0 

1.5 

1.25 

1.0 

C1 (!~E) 

200 ~ 
V1 

400 1O 
V1 

550 
V 1 

800 OI
V1 

R1C1 (µs} 

150 

225 

260 

300 

C2 (!~F) 

225 
h 
T2

V1 

450 1O T2
V1 

620 
Vl 
T2

900 1O T2
V1 

R2C2 (µs) 

200 

275 

310 

350 

1) — VDMW stands for the applied crest working voltage 

Where to = 

Vl = 

V2 = 

T = 

magnetising primary r. m. s . current (A) 

transformer primary r.m.s. voltage (V) 

transformer secondary r.m.s. voltage (V) 

V1 

V2 

2. To ensure that all thyristors trigger, the firing circuit must pro-
vide both the minimum gate-voltage and the minimum gate-current 
to fire all units at the operating temperature. To do this, the 

source resistance load line on the gate characteristic must pass 

through, or above and to the right of, the intersection of the mini-

mum trigger voltage and current, providing the limiting values of 

gate voltage, current and power are not exceeded. (See page A) 

7Z2 2715 
1.1.7965 6 



B 1 Y~7 SERIES 

OPERATING NOTES (continued) 

3. Dissipation and heatsink considerations 

The method of using the curves of the figure below is as follows: 
Starting with the curve of maximum dissipation as a function of 
average forward current, for a particular current value trace up-
wards to meet the appropriate conduction angle curve. Then trace 
horizontally until the appropriate K-curve is reached (in the case 
of a given heatsink). Then trace downwards to determine the maxi-
mum permissible ambient temperature. 
Alternatively, when the maximum ambient temperature is known 
and the heatsink required is to be determined, trace horizontally 
until the vertical through the given ambient temperature is reached. 
The K-value corresponding to the intersection is the maximum 
thermal resistance from mounting base to ambience. Subtracting 
the contact thermal resistance gives the maximum thermal re-
sistance of the heatsink, the size of which can then be found from 
page C. 

40 

Potmax 
(W) 

 IX -conduction ongie 

30 

30 

10 

tzozssi-z.zo.2s.ny
45Tm =stud temperature 

K =thermal resistance from 
stud to ambience 

~i~ -~   •~~ ■i   u-
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 125 
10 ID (A) 15 0 50 100 ~mb(°CJ 150 

Dissipation as a function of average current and corresponding 

max. permissible ambient temperature for various values of K 

4. Thyristors may be soldered directly into the circuit but the heat 
conducted to the junction should be kept to a minimum by the use 
of a thermal shunt. 7Z2 2716 
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BTY87 SERIES 

15 

Thermal resistance of bCackened vertical ,square heatsink 
when used in free air. Fin material. copper, 1.6mm. 
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BTY87 seRe~s 
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Before recovery : ID=10A 
Reverse current : ID=S to 20A 
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B 1 Y~7 SERIES 
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BTY91 SERIES 

P-GATE SILICON CONTROLLED RECTIFIERS 
16 AMP. SERIES 

III
III

III
III

III
 II I

I IIW
IIlll

I11
H1

11
11 

P-gate silicon controlled rectifiers in a metal case for power con-
trol and power switching applications . 
The series consists of types BTY91-100R, —200R, —300R, —400R, 
—500R, —600R and —700R 

Voltage s 

Repetitive peak 
inverse voltage 

Repetitive peak 
forward block-
ing voltage 

QUICK REFERENCE DATA 

BTY91-

100R 200R 300R 4008 500R 600R 700R 

- VDM 
max. 100 200 300 400 500 600 700 

VDM 
max. I00 200 300 400 500 600 700 V 

Currents 

Average forward current 

Repetitive peak fcrward current 

Junction temperature 

Thermal resistance 

from function to base of device 

ID =max. 

IDM =max. 

16A 

140 A 

T j = —55 ° C to +125 ° C 

K < 2 °C/W 

7Z2 2720 
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BTY91 seRiEs 

LIMITING VALUES (Absolute max. values) 

BTY91—

Anode to cathode 

Crest working 
inverse voltage 

Repetitive peak 
inverse voltage 

Non-repetitive 
peak inverse 
voltage 
(t < 5 msec) 

Crest working 
forward block-
ing voltage 

Non-repetitive 
peak forward 
voltage 

100R 200R 300R 400R SOOR 600R 700R 

— VDMW 
max.l) 100 200 300 400 500 600 700 V 

—VDM 
max.l) 100 200 300 400 500 600 700 V 

— VDM 
surge 
max.l) 150 300 400 500 600 720 850 V 

VDMW 
max.1) 100 200 300 400 500 600 700 V 

VDM 
surge 
max. 500 500 500 500 850 850 850 V 

D. C . forward current 1D = max. 19 A 

Average forward current 
(See page 7) ID = max. 16 A 

Repetitive peak forward current 1DM = max. 140 A 

Surge forward current peak for 
one cycle at 50 c/s (See page A) 1DMsurge = max. 136 A 

1) These ratings do not apply when the gate is positive with respect 
to cathode. To ensure that no device will thermally run away at 
maximum voltage ratings, the total thermal resistance between 
junction and ambient must be less than 11 ° C/W. 7Z2 2721 
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BTY91 seRies 

LIMITING VALUES (Absolute max. values) (continued) 

Anode to cathode (continued) 

Repetitive peak reverse current 
during turn-off 

I squared t (1.5 - 10 msec for 
fusing) 

Gate to cathode 

Peak forward voltage 

Peak inverse voltage 

Peak current 

Peak power dissipation 

Average power dissipation 

Temperature s 

Storage temperature 

Junction temperature 

THERMAL DATA 

-IDM = max. 20 A 

I2t 1) = max. 75 A2sec 

VGM = max. 10 V 

- VGM = max. 5 V 

IGM = max. 2 A 

PGM = max. 5 W 

PG = max. 0.5 W 

Ts = -55 °C to 125 °C 

Tj = -55 oC to 125 ° C 

Thermal resistance between 

junction and base of device K < 2.0 °C/W 

base of device and heatsink 
(torque of 17 cm.kg on nut) K - 0.2 ° C/W 

base of device and heatsink 
with mica washer K = 4.0 °C/W 

1) R . M. S. value of I (See also page B) 7Z2 2722 
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BTY91 SERIES 

CHARACTERISTICS 

Anode to cathode 

Forward break-
over voltage 

Forward leak-
age current at 

VDMmax . 

Reverse leak-
age current at 

- 'VDMmax. 

at T~ = 125 ° C unless otherwise specified 

BTY91-
100R 200R 300R 400R 500R 600R 700R 

VD b.o. 
min.l) 

ID 
max. 

ID 
max?) 

100 

13 

13 

200 

12 

12 

300 

10 

10 

400 

8 

8 

500 

6 

6 

600 

5 

5 

700 y 

4.5 n 

4.5 n 

A 

A 

Forward voltage drop at ID = 50 A 
(T~ = 25 ° C) VD < 2.0 V 

Gate to cathode 

Voltage to fire all units (T~ = 25 ° C) VG > 3.0 V 

Voltage not to fire any unit VG < 0.25 V 

Current to fire all units (T~ = 25 ° C) IG > 40 mA 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 125 ° C unless otherwise specified 

Holding current 

Turn-on time (ton = td + tr  .See page C) 
Before triggering +VD = 50 V, ID = 1 A ton = 2.5 µs 

ID = 10 A x°ri = 3.0µs 
ID = 50 A ton = 4.4 µs 

Before triggering +VD = 400 V, ID = 1 A ton = 1.0 µs 

IDH = 10 mA 

ID = 10 A ton = 1.5 µs 
ID = 50 A ton = 2.0 µs 

1) This voltage may be exceeded up to VDM surge max. ~ but the device 
may conduct at any voltage over VDb,o, min. 

2) These limits do not apply when the gate is positive with respect to 
cathode. 7Z2 2727 
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BTY91 SERIES 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
(continued) T~ = 125 ° C unless otherwise specified 

Turn-off time for ID = 10 A (See page D) 
Rate of rise dV/dt = 20 V/µs 
—ID = 5 A to 20 A toff = 20 µs 

Rate of rise of forward voltage 
not to trigger the device dV/dt 100 V/µs 

MECHANICAL DATA 
Dimensions in mm 

mnmm 

.--. 

)--C 
.~ 

shakeproof 
washer 

1/4"-28UNF-2A 

~~C7 
I 

2.9-5.5 

I 
nut 

1  d 

r 
tag 

4.91-6.35 

10.72-17.50 

Recommended diameter of hole 
in heat-sink 

Mounting torque 
for good heat conductance 

Net weight 

Weight with accessories 

Supplied with the device 

Supplied on request 
(Code No.56264) 

5 

min 3.05 

~~ 
k X318-4A4 

max 16.51 

z.zu.zs~, 

6.5 mm 

min. 17 cmkg 

max. 35 cmkg 

10 g 

15 g 

1 /4 in UNF nut 
shakeproof washer 
Tag 

Insulating bush 
Mica washer 

7Z2 2729 
1.1.1965 



BTY91 SERIES 

OPERATING NOTES 

1. When there is a possibility that transient voltage surges will 
cause an inverse voltage, higher than the maximum permissible 
non-repetitive peak inverse voltage, a damping circuit across the 
transformer should be applied, e.g. a series RC damping circuit. 
Dimensioning of the RC damping circuit may be done according to 
the following formulae: 

- 'VDMsurge R -C in primary 

of transformer 

R -C in secondary 

of transformer - VDMW 1) 

2.0 

1.5 

1.25 

1.0 

Cl (~F) 

200 ~- 
Vl 

400 IO 
V1 

550 
V 1 

800 IO 
Vl 

R1C1 (µs) 

150 

225 

260 

300 

C2 (µF) 

225 IO T2
Vl 

450 IO T2
V1 

620 
V1 
T2

900 IO T2
til 

R2C2 (!~s) 

200 

275 

310 

350 

1) - VDMW stands for the applied crest working voltage 

Where Io = 

Vl = 

V2 = 

T = 

magnetising primary r.m.s. current (A) 

transformer primary r.m.s. voltage (V) 

transformer secondary r.m.s. voltage (V) 

Vl 
V2 

2. To ensure that all thyristors trigger, the firing circuit must pro-
vide both the minimum gate-voltage and the minimum gate-current 
to fire all units at the operating temperature. To do this, the 
source resistance load line on the gate characteristic must pass 
through, or above and to the right of, the intersection of the mini-
mum trigger voltage and current, providing the limiting values of 
gate voltage, current and power are not exceeded. (See page A) 

7Z2 2715 
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BTY91 series 

OFERATING NOTES (continued) 

3. Dissipation and heatsink considerations 

The method of using the curves of the figure below is as follows: 
Starting. with the curve of maximum dissipation as a function of 
average forward current, for a particular current value trace up-
wards to meet the appropriate conduction angle curve. Then trace 
horizontally until the appropriate K-curve is reached (in the case 
of a given heatsink). Then trace downwards to determine the maxi-
mum permissible ambient temperature. 
Alternatively, when the maximum ambient temperature is known 
and the heatsink required is to be determined, trace horizontally 
until the vertical through the given ambient temperature is reached. 
The K-value corresponding to the intersection is the maximum 
thermal resistance from mounting base to ambience. Subtracting 
the contact thermal resistance gives the maximum thermal re-
sistance of the heatsink, the size of which can then be found from 
page C. 
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K ~ thermal resistance from 

aWd to ombienre 

75 T,,,b ("C) 125 

T,,, 

(°C) 

75 

15 

25 

Dissipation as a function of average current and corresponding 
max. permissible ambient temperature for various values of K 

4. Thyristors may be soldered directly into the circuit but the heat 
conducted to the junction should be kept to a minimum by the use 
of a thermal shunt-. 7Z2 2730 
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BTY91 SERIES 
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B 1 i 9~ SERIES 

15 

I r f J
Thermai resistance of bZockened, vert coI, square heatsink 
when used in free air. Fin material :copper, 1.6mm 

K  

(°C/WJ 
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5 

N 0 
U 

H 
N 
N 0 
N 
0 

00 

400 

V~ 

(V1 

300 

200 
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BTY91 SERIES 
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BTY9 5 series 

P-GATE SILICON CONTROLLED- RECTIFIERS 
50 AMP. SERIES 

P-gate silicon controlled rectifiers in a metal case for power con-
trol and power switching applications . 
The series consists of types BTY95-100R, —200R, —300R> —400R, 
—500R, —600R and —700R 

QUICK REFERENCE DATA 

BTY95 — 

Voltages 

Repetitive peak 
inverse voltage 

Repetitive peak 
forward block-
ing voltage 

100R 200R 300R 400R 500R 600R 700R 

—VDM
max. 100 200 300 400 500 600 700 

VDM 
max. 100 200 300 400 500 . 600 700 V 

Currents 

Average forward current 

Repetitive peak forward current 

Junction temperature 

Thermal resistance 

from junction to base of device 

ID =max . 50 A 

IDM =max. 700 A 

T~ _ —55 °C to +125 °C 

K < 0.6 ° C/W 

t 

7Z2 2734 
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BTY95 SERIES 

LIMITING VALUES (Absolute max. values) 

BTY95 - 
Anode to cathode 

Crest working 
inverse voltage 

Repetitive peak 
inverse voltage 

Non-repetitive 
peak inverse 
voltage 
(t < 5 msec) 

Crest working 
forward block-
ing voltage 

100R 200R 300R 400R 500R 600R 700F 

- VDMW 
max.l) 100 200 300 400 500 600 700 

- VDM 
max.l) 100 200 300 400 500 600 700 

- VDM 
surge 
max.l) 150 300 400 500 600 720 850 

VDMW 
rnax.l) 100 200 300 400 500 600 700 

V 

V 

V 

V 

Non-repetitive peak forward 
voltage VDM =max. 850 V 

D . C . forward current ID =max . 75 A 

Average forward current 
(See page 7) ID = max . 50 A 

Repetitive peak forward current IDM = max . 700 A 

Surge forward current peak for 
one cycle at 50 c/s (See page A) IDMsurge =max . 680 A 

1) These ratings do not apply when the gate is positive with respect 
to cathode. To ensure that no device will thermally run away at 
maximum voltage ratings, the total thermal resistance between 
junction and ambient must be less than 4 oC/W. 

1.1.1965 
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B 1 Y95 SERIES 

LIMITING VALUES (Absolute max. values) (continued) 

Anode to cathode (continued) 

Repetitive peak reverse current 
during turn-off -IDM = max. 30 A 

I squared t (1 .5 - 10 msec for 
fusing) I2t 1) = max. 2000 A2sec 

Gate to cathode 

Peak forward voltage 

Peak inverse voltage 

Peak current 

Peak power dissipation. 

Average power dissipation 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL DATA 

Thermal resistance between 

junction and .base of device 

base of device and heatsink 

VGM = 

-VGM = 

IGM = 

PGM = 

1) R . M. S . value of I (See also page B) 

3 

PG = 

max. 10 V 

max . 5 V 

max. 2 A 

max . 5 W 

max. 0.5 W 

Ts = -55 °C to 125 °C 

T; _ -55 °C to 125 °C 

K < 

K 

0.6 ° C/VV 

0.1 °C/W 

7Z2 2736 
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BTY95 seRiEs 

CHARACTERISTICS at T~ = 125 ~C unless otherwise specified 

Anode to cathode 

Forward break- 
over voltage 

Forward leak-
age current at 

VDMmax . 

Reverse leak-
age current at 

—VDMmax. 

BTY95 — 
100R 200R 300R 400R 500R 600R 700R 

VD b.o. 
min.l) 

ID
max. 

ID
max .2) 

100 

13 

13 

200 

12 

12 

300 

10 

10 

400 

8 

8 

500 

12 

12 

600 

12 

12 

700 

12 

12 

V 

mA 

mA 

Forward voltage drop at ID = 500 A 
(T~ = 25 °C) VD < 3.3 V 

CJate to cathode 

Voltage to fire all units (T~ = 25 ° C) VG > 3V 

Voltage not to fire any unit VG < 0.25 V 

Current to fire all units (T~ = 25 oC) IG > 80 mA 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 125 ° C unless otherwise specified 

Holding current 

Turn-on time for Ir,) = 50 A (See page D) 

before triggering VD = 50 V 

before triggering Vp = 400 V 

Turn-off time for ID = 50 A (See page C) 
rate of rise dV/dt = 5 V/µs 
—ID=l0Ato30A 

Rate of rise of forward voltage 
not to trigger the device dV/dt 10 V/µs 

IDH = 10 mA 

ton = td + tr  = 6µs 

ton = td + tr  = 3µs 

toff = 20 µs 

1) This voltage may be exceeded up to 850 V, but the device may con-
duct at any voltage over VDb.a. min. 

2) These limits do not apply when the gate is positive with respect to 
cathode. 7Z2 2737 
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BTY95 seR~Es 

MECHANICAL DATA 

r max2857~
4.4-8.8 

Dimensions in mm 

1/2"-20UNF-2A nut 
(12.7mm) 

Z 

~ ~ 
shakeproof (_26.19-26.9_7~j

washer 

Diameter of hole in heatsink max. 13 mm 

Mounting torque 
for good heat conductance ,min. 90 cm kg 

max. 175 cm kg 

88 g 

Weight with accessories 108 g 

Net weight 

Supplied with the device 2 in UNF nut 
Shakeproof washer 

NOTES 

1) This distance allows for the leads to be bent at right angles. 

2) Second cathode lead. 

3) Minimum flat. 

5 

7Z2 3168 
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BTY95 series 

OPERATING NOTES 

1. When there is a possibility that transient voltage surges will 
cause an inverse voltage, higher than the maximum permissible 
non-repetitive peak inverse voltage, a damping circuit across the 
transformer should be applied, e.g. a series RC damping circuit. 
Dimensioning of the RC damping circuit may be done according to 
the following formulae: 

—VDMsurge R -C in primary 
of transformer 

R -C in secondary 
of transformer _VDMW 1) 

2.0 

1.5 

1.25 

1.0 

Cl ~uF) 

200 ~ 
V1 

400 IO 
Vl 

550 IO 
Vl 

800 
V1 

R1C1 ~µs) 

150 

225 

260 

300 

C2 (!~F) 

225 ~ T2
V1

450 IO T2
Vl 

620 ~ T2
V1 

900 
V1 

T2

R2C2 (l~s) 

200 

275 

310 

350 

1) — VD1V1W stands for the applied crest working inverse voltage 

Where Io =magnetising primary r.m.s, current (A) 

Vl =transformer primary r.m.s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

.I, = vl 
s f2

2. To ensure that all thyristors trigger, the firing circuit must pro-
vide both the minimum gate voltage and the minimum gate-current 
to fire all units at the operating temperature. To do this, the 
source resistance load line on the gate characteristic must pass 
through, or above and to the right of, the intersection of the mini-
mum trigger voltage and current, providing the limiting values of 

gate voltage, current and power are not exceeded. (See page A) 

7Z2 2739 
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B I i 7 5 SERIES 

OPERATING NOTES (continued) 

3. Dissipation and heatsink considerations 

The method of using the curves of the figure below is as follows: 

Starting with the curve of maximum dissipation as a function of 
average forward current, for a particular current value trace up-
wards to meet the appropriate conduction angle curve. Then trace 
horizontally until the appropriate K-curve is reached (in the case 
of a given heatsink). Then trace downwards to determine the maxi-
mum permissible ambient temperature. 
Alternatively, when the maximum ambient temperature is knovin 
and the heatsink required is to be determined, trace horizontally 
until the vertical through the given ambient temperature is reached. 
The K-value corresponding to the intersection is the maximum 
thermal resistance from mounting base to ambience. Subtracting 
the contact thermal resistance gives the maximum thermal re-
sistance of the heatsink, the size of which can then be found from 
page C . 
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BTY95 series 

4 

~G 
(V1 

3 

2 

1 

 ~ ~~ i 1 1 1 1 i i i i i i 
 :~~-- Min. gate current to fire oti units of T —

a 
Q J 

1 111Tt' 
~U  + °  o 

N ~  N 

L11J' l~ 
0 
Q 

~~~\\\\ 
., 

0 

M n gate vo1 Cage 
to fire all units 

00 

~~ a 

Lower Limit 

Max. gate voltage wh'ch 
w'ii not fire any unit 
of Tj• =125 °C -1

800 

ATMs

(A ) 

600 

400 

50 100 150 200 

0 

N 
.N
P 

250 I G (mA) 300 

urgemax 
Tj =125°C 

200 

0 

Max. permissible peak surge current 
based on sinusoidal currents (f=50c/s) 

1 2 3 4 5 678910 

d!
'S

Z'
O

Z'
Z 

1i9
7Z

0Z
L 

20 30 50 100 
number ofcydes of 50c/s 

'
~
~
~
 

1.1.1965 A 



BTY95 sERIEs 
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BTY95 seRiEs 
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BTY95 seRies 
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BTY99 SERIES 

P-GATE SILICON CONTROLLED RECTIFIERS 
70 AMP. SERIES 

P-gate silicon controlled rectifiers in a metal case for power con-
trol and power switching applications . 
The series consists of types BTY99-100R, -200R, -300R, -400R, 
-500R, -600R and -700R . 

QUICK REFERENCE DATA 

Voltages 

Repetitive peak 
inverse voltage 

Repetitive peak 
forward block-
ing voltage 

Currents

Average forward current ID =max. 70 A 

Repetitive peak forward current IDM =max. 1000 A 

Junction temperature Tj = -55 ° C to +125 ° C 

Thermal resistance 

from junction to base of device K < 0.4 °C/W 

BTY99-

100R 200R 300R 400R 500R 600R 700R 

- VDM 
max. 100 200 300 400 500 600 700 

VDM 
max. 100 200 300 400 500 600 700 

V 

V 

1.1.1965 TENTATIVE DATA 
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BTY99 SERIES 

LIMITING VALUES (Absolute max. values) 

BTY99—
Anode to cathode 

Crest working 
inverse voltage 

Repetitive peak 
inverse voltage 

Non-repetitive 
peak inverse 
voltage 
(t< 5 msec) 

Crest working 
forward block-
ing voltage 

100R 200R 300R 400R 500R 600R 700R 

- VDMW 
max.l) 100 200 300 400 500 600 700 

- VDM 
max.l) 100 200 300 400 500 600 700 

`VDM 
surge 
max.l) 150 300 400 500 600 720 850 

VD~~rr 
max.l) 100 200 300 400 500 600 700 

Non-repetitive peak forward 
voltage 

D.C. forward current 

Average forward current 
(See page 7) 

Repetitive peak forward current 

Surge forward current peak for 
one cycle at 50 c/s (See page A) 

VDM 

ID

ID

1DM 

V 

V 

= max. 850 V 

= max . 100 A 

= max . 70 A 

= max . 1000 A 

1DMsurge =max. 900 A 

1) These ratings do not apply when the gate is positive with respect 
to cathode. To ensure that no device will thermally run away at 
maximum voltage ratings, the total thermal resistance between 
,junction and ambient must be less than 4 ° C/W . 

7Z2 2742 
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BTY99 seRiEs 

LIMITING VALUES (Absolute max. values) (continued) 

Anode to cathode (continued) 

Repetitive peak reverse current 
during turn-off -IDM =max. 30 A 

I squared t (1.5 - 10 msec for 
fusing) I2t 1) =max. 4000 A2sec 

Gate to cathode 

Peak forward voltage VGM =max. 10 V 

Peak inverse voltage -VGM =max. 5 V 

Peak current IGM =max. 2 A 

Peak power dissipation PGM =max. 5 W 

Average power dissipation PG =max. 0.5 W 

Temperatures 

Storage temperature Ts  = -55 ° C to 125 °C 

Junction temperature T~ _ -55 oC to 125 oC 

THERMAL DATA 

Thermal resistance between 

junction and base of device K < 0.4 ° C/W 

base of device and heatsink K = 0.1 oC/W 

1) R . M. S . value of I (See also page B) 

1.1.1965 
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BTY99 SERIES 
llI I

 I I I I
 I I I I

 I I I I
 I II I

 I I III
II~~

uIII
I~II

I 

Anode to cathode 
Forward break-
over voltage 

Forward leak-
age current at 

VDMmax . 

Reverse leak-
age current at 

—VDMmax . 

CHARACTERISTICS at Tj = 125 oC unless otherwise specified 

BTY99-
100R 200R 300R 400R 500R 600R 700R 

VD b.o. 
min .1) 

100 20.0 300 400 500 600 700 

ID 
max. 13 12 10 8 12 12 12 

ID 
max .2) 13 12 10 8 12 12 12 

V 

mA 

mA 

Forward voltage drop at ID = 500 A 
(Tj = 25 °C) VD < 2.5 V 

Gate to cathode 

Voltage to fire all units (Tj = 25 °C) VG > 3 V 

Voltage not to fire any unit VG < 0.25 V 

Current to fire all units (Tj = 25 oC) IG > 70 mA 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
Tj = 125 °C unless otherwise specified 

Holding current IDH = 10 mA 

Turn-on time for ID = 50 A (see page D) 

befor` a triggering VD = 50 V ton = td + tr = 6µs 

before triggering VD = 400 V ton = td + tr = 3µs 

Turn-off time for ID = 50 A (See page C) 
rate of rise dV/dt = 5 V/µs 
—ID = 10 A to 30 A toff = 20 µs 

Rate of rise of forward voltage 
not to trigger the device dV/dt 10 V/µs 

1) This voltage may be exceeded up to 850 V, but the device may con-
duct at any voltage over VDb.o. min. 

2) These limits do not apply when the gate is positive with respect to 
cathode. 7Z2 2744 
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BTY99 seRies 

6.35-8 

~~~p~ 
E 

MECHANICAL DATA 

min 3:8131

~~G 

~~ ~—~ 
~dd~_. 

" 
V~ Zz) 0 K 

►f ~~ K1 
2.80-3.93 min6.35 3> 

max 2857 
4.4- 8.8 

max 63.51
140-203 

166-228 
]20]339 

Dimensions in mm 

1/2"-20UNF-2A jut 
t ~.7mm)~ 

~ 

10.55-12.70 
max3.17 

X78.5-21Ai

shakeproof 
washer 

Diameter of hole in heatsink : max. 13 mm 

Mounting torque 
for good heat conductance : min. 90 

: max. 175 

Net weight 88 

Weight with accessories 108 

cm kg 

cm kg 

g 

g' 

Supplied with the device 2 in UNF nut 
shakeproof washer 

NOTES 

1) This distance allows for the leads to be bent at right angles. 

2) Second cathode lead. 

3) Minimum flat. 7Z2 3168 
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61 Y99 SERIES 

OPERATING NOTES 

1. When there is a possibility that transient voltage surges will 
cause an inverse voltage, higher than the maximum permissible 
non-repetitive peak inverse voltage, a damping circuit across the 
transformer should be applied, e.g. a series RC damping circuit. 
Dimensioning of the RC damping circuit may be done according to 
the following formulae: 

IIIII
IIIII

IIIII
IIIII

IIIII
III~

IIIII
I~ 

—VDMsurge R -C in primary 
of transformer 

R-C in secondary 
of transformer —VDMW 1) 

2.0 

1.5 

1.25 

1.0 

C1 (µF) 

200 ~ 
Vl 

400 
V i 

550 ~°
1 

800 
Vl 

R1C1 (µs) 

150 

225 

260 

300 

C2 (µF) 

225 ~ T2
V1 

450 
V1 

T2

620 
Vl 

T2

900 
Vl 
T2

R2C2 (µs) 

200 

275 

310 

350 

1) —VDMW stands for the applied crest working inverse voltage 

Where Io =magnetising primary r.m.s. current (A) 

Vl =transformer primary r.m.s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

T = Vl 
V2 

2. To ensure that all thyristors trigger, the firing circuit must pro-
vide both the minimum gate-voltage and the minimum gate-current 
to fire all units at the operating temperature. To do this, the 
source resistance load line on the gate characteristic must pass 
through, or above and to the right of, the intersection of the mini-
mum trigger voltage and current, providing the limiting values of 
gate voltage, current and power are not exceeded. (See page A) 

7Z2 2739 
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B 1 Y9Q SERIES 

OPERATING NOTE5 (continued) 

3 . Dissipation and heatsink considerations 

The method of using the curves of the figure below is as follows: 

Starting with the curve of maximum dissipation as a function of 
average. forward current, for a particular current value trace up-
wards to meet the appropriate conduction angle curve. Then trace 
horizontally until the appropriate K-curve is reached (in the case 
of a given heatsink). Then trace downwards to determine the maxi-
mum permissible ambient temperature. 
Alternatively, when the maximum ambient temperature is known 
and the heatsink required is to be determined, trace horizontally 

until the vertical through the given ambient temperature is reached. 

The K-value corresponding to the intersection is the maximum 
thermal resistance from mounting base to ambience. Subtracting 
the contact thermal resistance gives the maximum thermal re-
sistance of the heatsink, the size of which can then be found from 
page C. 
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AC107 

GERMANIUM P-N-P TRANSISTOR 

Low noise germanium transistor in all glass envelope for use as input stage of 
tape recorders with a speed of up to 19 cm/s. 

LIMITING VALUES (Absolute max, values) 

Collector -base voltage -VCg max. 15 V 

Collector-emitter voltage -VCE max. 15 V 

Collector current (peak value) -ICM max. 10 mA 

Total dissipation up to Tamb = 25 ° C Ptot mom• 80 mW 

Junction temperature T~ max. 75 ° C 

CHARACTERISTICS T~=25°C 

Small signal current gain 

hfe 

> 

tYP. 

35 
60 -IC = 0.3 mA; -VCg = 5 V 

< 160 

Cut-off frequency 

fhb > 2 Mc/s IE = 0.3 mA; -VCg = 5 V 

Noise figure at f = 30 c/s to 15 kc/s 

F < 5 dB Ig = 0.3 mA; -VCg = 5 V; RS = 1.5 kSZ 

114ECHANICAL DATA Dimensions in mm 

E 
B 
C 

The red dot indicates the collector. 
1) Not tinned 

7Z2 3180 
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Ai—small signal current amplification 
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~CEmin =minimum collector voltage for which 80 = 0.1 mA/V 

Provisions must be made to ensure thermal stabillty 
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  Curve A: Large signal current amplification factor 
(hgE) as afunctionof the collector current (—IC) 

-~~ ~~_ at —VCE = 1 V 

~ j j j j j j j~~ j j ~ j~~~-4~~ ~~~~ Curve B: Small signal current amplification (Ai) 
~~~~I'~~~~"~~ ~1,t'  as a function of the collector current (—IC) with 
  sliding collector —emitter voltage 

11~~~  at a battery voltage of 14 V and a 
~~'~","„"!~N hFE),~~~~~,w',  load resistance of 12 S2. 

11111:%IIi1111111111111111111111111111i~~~111~ i!1 T=2s°C ~~ 

200 400 600 800 1000 —I~(mA! 1200 

7201BSI f 1.4 °ei 

—VCEmin =minimum collector voltage for which go = 0.4 mA/V 

Provisions must be made to ensure thermal stability 
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—~tCEmin =min. collector -emitter voltage for which 

go = 6 mA/V 
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K 

(°C/W)

4 

2 

K =thermal resistance between heat sink and ambience 

Tm =transistor bottom temperature 

Thermal resistance between transistor bottom and heat sink = 0.2 °C/W 
(Mounting with lead washer but without insulating materials) 

K =thermal resistance between heat sink and ambience 
Valid for a heat sink of 2 mm copper or 3 mm aluminium, 
mounted vertically. 

For a heat sink of 1.5 mm copper the thermal resistance 
must be increased by 0.2 °C/W. 
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ADY26 

GERMANIUM P-N-P POWER TRANSISTOR 

Germanium alloy power transistor of the p-n-p type, in metal case, for high 

power and high current application 

QUICK REFERENCE DATA 

Collector voltage (base reference) —VCg = max. 80 V 

Collector voltage (emitter reference) —VCg max. 60 V 

Emitter voltage (base reference) -VEB max. 40 V 

Collector current peak -ICM max. 30 A 

Total dissipation at Tcase = 30 °C Ptot max. 100 W 

Junction temperature T~ = max. 90 °C 

D.C. current amplification factor 
atIg=25A hgE > 15 

MECHANICAL, DATA 

Dimensions in mm 

The device is supplied with 
nut and mica washer 

27.4-28.2 

24.0-25.0

~Z02460. 

1.8-2.0 

7Z2 3363 
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~,~,lgg5 TENTATIVE DATA 1 
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LIMITING VALUES (Absolute max. values) 

Collector 

Voltage (base reference) -VCB = max. 80 V 

Voltage (emitter. reference) -VCE = max. 60 V 1) 

Current (average) -IC = max. 25 A 

Current (peak value) -ICM = max. 30 A 

Emitter 

Voltage (base reference) -VEg = max. 40 V 

Current (average) IE = max. 28 A 

Current (peak value) IEM = max• 35 A 

Base 

Current (average) -IB = max. 3 A 

Current (peak value) -IgM = max. 5 A 

Dissipation at Tcase = 30 ° C Ptot = mom• 100 W 1) 

Temperatures 

Storage temperature Ts = -55 ° C to 90 ° C 

Junction temperature Tj = max. 90 °C 

THERMAL DATA 

Thermal resistance between 

junction and transistor bottom K < 0.6 ° C/W i ) 

1) See page G. 

2 

7Z2 2686 

1.1.1965 
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CHARACTERISTICS T~ = 25 ° C 

Collector current at Ig = .0 

-VCB = 80 V - ICBO = 0.5 mA < 4 n~A 

Emitter current at IC = 0 

-VEB = 40 V - IEBO = 0.5 mA < 4 mA 

Collector voltage (emitter reference) 

-IC = 1 A; VBE = 0 - VCES = 90 V > 60 V 

Collector-emitter sustaining voltage 

-IC = 25 A; +VBE = 2 V 
-VCEsust 

> 40 V 

Collector saturation voltage 1) 

-IC = 25 A; -Ig = 2.5 A 
-VCEsat 

= 0.15 V < 0.5 V 

Emitter floating potential 

IE = 0 - VCBO = 80 V -VEBF = 0.2 V < 1.0 V 

Base voltage (emitter reference) 1)

IE = 25 A; VCg = 0 -VBE = 1.2 V < 2 V 

D.C. current amplification factor 1) 

IE = 25 A; VCB = 0 hF E = 25 > 15 

1) Measured with pulses 

1.1.1965 

7Z2 2687 
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CHARACTERISTIC RANGE VALUES TOR Et~UIPMENT DESIGN 
'I'~ = 25 ° C unless otherwise specified 

Collector current at IE = 0 

-VCB = 2 V -ICBp = 50 µA < 200 µA 

Emitter current at IC = 0 

-VgB = 2 V -Iggp = 50 µA < 200 µA 

Collector current at +VB1; = 1 V 

-VCg = 80 V; Tj == 90 ° C - ICEX 1) = 3 mA 

D.C. current amplification factor 

IE = 5 A; VCB = 0 hFE = 60 > 40 
< 120 

Base voltage (emitter reference) 

IE = 5 A; VCB = 0 -VBE = 0.6 V < 1 V 

Current amplification factor 

-IC = 1 A; -VCE = 12 V 
f = 100 kc/s 

hfe = 1.7 > 1 

Collector capacitance 

Ig = 0 -VCB = 12 V cc = 350 pL' 

Turn on time 

-IC = 25 A; -IB = 2 A;  1 Base pulse 

-VCC = 18 V 
ton

Turn off time 

= 25 µs 

t.o 
0.9 Cottec•tor pulse 

-IC = 25 A; 
VBEoft = ~ V' 

o0 -

~I- Id-

~ I

ton toff t 
RBg = 10 S2 off = 75 µ s 

►I N 

1) X stands for reverse biased emitter -base junction 7Z2 2683 

4 1.1.1965 
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195 

Measured with a length of leads between bottom of transistor and measuring dig of 3 mm 

IYrb I (E1A/V) 720/663—L6.oJb. 

1000 800 600 400 200 0 200 400 600 BOQ 1000 
'Il~p -;~ 1: 1"' ff  ' 360 111►~~~~►~~~~"~~~~~~~~~~~~~~~~-:~-~--;~~~~~~~~ IIII c s=~ '•~I "•: ~ 

'` `````` `6pMc/~ ̀•~~ I ~~~ ••.,moo , 345 ~~ / 
1 `` OOMc/sue ~ ~ ~ `~ ~ •,~~ ' 

210,  ` ~~ ~~~ i~ ~ ~ 330 ~. --~ _ / / ~~ i~ 
rb ` X40 ~~~~~~ 
225`` Mcis ~~~~~~ ~~315 `̀~b~~~i~ 

~~~f-~ /

`~~̀ ~~:%300 
`~' ~~ X 285 

30 

Wclb 

(mA/V) 

10 

0 

20 

-40 

-60 

270 
.6V 

-VCe =12v 
T m6=25°C A 

9201661—L6.°jb. 

Measured with a length of leads between bottom of transistor and measuring dig of 3 mm 

The input admittance is practically independent of -V~g above the lmee voltage 
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For data and curves of these types please refer 
to types AF124 to AF127. 
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PERIdISSIBLE REGION OF OPERATIOA (hatched area) 

Collector-emltter voltages (-VCE) in excess of 70 v which may 
result in operation in the avalanche breakdown region are 
allowed. Sufficient current limitation to prevent exceeding 
oP the maximum permissible values for ,junction temperature 
and dissipation, should be applied. See also page H 

Curve a: minimum avalanche breakdown voltage at RB/RE = 100 

Curve b: minimum avalanche breakdown voltage at RB/RE = 0.1 

'a I 
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AF121 

R.F. GERMANIUM 
ALLOY-DIFFUSED TRANSISTOR 

Germanium alloy-diffused junction transistor of the p-n-p type in 
metal case for use in IF amplifiers of TV receivers and in low noise 
USW preamplifiers . 

QUICK REFERENCE DATA 

Collector to base voltage 

Collector to emitter voltage 

Collector current peak 

Total dissipation 

Junction temperature (continuous) 

Transition frequency 

-VCg = max. 25 V 

-VCg = max. 25 V 

-ICM = max. 15 mA 

Ptot ~ = max. 135 mW 

Tj = max. 75 °C 

fT = 270 Mc Js 

MECHANICAL DATA 

Dimensions in mm 

1.05 

/ ~)p-,,8~ ~ ~ 

~C  ~ 
2,54 

max 5 8 

rnax 8.8 min 12.7 

I.6.aba. 

Cooling fin 56263 

7Z2 2681 

1.1.1965 TENTATIVE DATA I 
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LIMITING VALUES (Absolute max. values) 

Voltages 

Collector to base voltage 
Collector to emitter voltage 

Currents 

`VCB = max. 
-VCg = max. 

25 V 
25 V1) 

Collector current (peak value) -ICM max. 15 mA 
Collector current (continuous) -IC = max. 10 mA 
Emitter current (peak value) IEM max. 15 mA 
Emitter current (continuous) IE = max. 10 mA 
Reverse emitter current (continuous) -IE = inax. 1 mA 

Dissipation 

Total dissipation Ptot = max. 135 mW 

Temperatures 

Storage temperature Ts = -55° C to +75 ° C 
Junction temperature 

continuous operation Tj = max. 75 ° C 
incidentally Tj = max. 90 ° C 

THERMAL DATA 

Thermal resistance from 
junction to transistor bottom 
junction to ambience in free air 
junction to ambience with 

cooling fin 

K ~ 0.22 ° C/mW 
K < 0.45 ° C/mW 

K ~ 0.32 ° C/mW 

CHARACTERISTICS 

Collector current at Ig = 0 

Tamb = 25 ° C 

-VCB = 10 V -ICBO = 1 .2 µA < 8µA 

Base current at 
-VCE = 10 V; Ig = 3 mA -Ig = 40 µA < 100 µA 

Base to emitter voltage at 
-VCE = 10 V; IE = 3 mA -VBE = 320 mV 

> 
< 

280 mV 
380 mV 

1) Provided RB/Rg < 1.00 and Rg > 200 S2 
7Z2 2682 
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CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 

~'amb = 25 °C unless otherwise specified 

Collector current at Ig = 0 
-VCg = 10 V; Tj = 75 ° C - ICBO < 150 ~cA 

Base-emitter voltage at 
-VCg = 5 V; Ig = 2 mA 

-VgE = 310 mV 
> 260 mV 
< 360 mV 

Transition frequency 
-VCE = 10 V; Ig = 3 mA fT = 270 Mc/s 

Feedback capacitance at 
-VCg = 10 V; Ig = 1 mA 

f = 450 kc/s 
-cre = 0.45 pF 

> 0.25 pF 
< 0.65 pF 

Measuring circuit for USW preamplifier f = 100 Mc/s 

~iii
iiiiii

iiiiii
uiiu

iiuu
 

L1 : 7 turns, 0.3 mm copper enamelled, silk 

L2 : 4 turns, 0.3 mm copper enamelled 

(Ll and L2 wound simultaneously on M4 ferrite core) 

L3 4 turns, 1.0 mm silverplated copper. Quality factor Qo = 200 

Power gain = 19 dB > 17 dB 

Noise figure = 4.5 dB < 6 dB 1) 

1) To obtain minimum noise figure the terminating admittance at the 
input of the transistor shall be (11-6j) mA/V 

1.1.1 65 

7Z2 3381 
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Small-signal parameters at Tamb = 25 ° C 

f = 450 kc/s; -VCg = 5 V; IF = 2 inA 

gie 
mA/V 

cie 
pF 

IYrel 
µA/V -ire

~Yfel 
mA/V -~fe

goe 
µA/V 

coe 
pF 

typ. 
min. 
max. 

0.8 
0.4 
1.5 

45 
30 
80 

1.7 
1.1 
2.4 

90° 73 
70 
76 1°

0.8 
0.5 
2.0 

2.7 
2.0 
3.5 

f = 5.5 Mc/s; -VCg = 5 V; IE = 2 mA 

ID~
IIII

IIII
IIII

IIII
IIII

IIII
IIII

IIII
II 

gie cie ~Yre~ 
-~re ~Yfel -~fe

goe •coe 
mA/V pF µA/V mA/V µA/V pF 

typ. 1.0 45 21 90° 71 10° 5.0 2.6 

min. 0.45 30 14 69 5° 1.5 2.0 
max. 1.6 80 29 76 16° 10 3.3 

f = 10.7 Mc/s; -Vcg = 5 V; IE = 2 mA 

gie cie ~Yrel 
-~re lyfe~ 

-`~fe
goe coe 

mA/V pF µA/V mA/V µA/V pF 

typ. 1.3 45 40 90° 70 13° 13 2.5 

min. 0.5 30 28 65 7° 4 1.9 

max. 1.7 80 57 76 20° 26 3.2 

f = 35 Mc/s; -VCE = 10 V; Ig = 3 mA 

gie cie ~Yre~ 
- ~ Te 

IYfeI 
-~fe

g°e coe 
mA/V pF µA/V mA/V µA/V pF 

typ. 6.5 35 100 100° 80 38° 100 1.8 

min. 4 20 60 90° 63 20° 50 1.0 
max. 9 55 140 110° 100 S5° 160 2.5 

f = 100 Mc/s; -Vcr = 5 V; Ig = 2 mA 

gie cie IYre~ 
-~re

IYfe~ 
-SOfe

goe coe 
mA/V pF µA/V mA/V µA/V pF 

typ. 32 35 320 120° 34 110° 250 1.6 

min. 16 25 200 100° 20 105° 120 1.0 

max. 60 45 450 140° 50 120° 400 2.0 

7Z2 2684 
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Measured with a length of leads between bottom of transistor and measuring Jig of 3 mm 

The input admittance is practically independent of -V~B above the Imee voltage 
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Measured with a length of leads between bottom of transistor and measuring Jig of 3 mm 
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1eol000 eoo soo 400 200 0 200 40o soo eoo 

loo°3so 11~~": "~::~~11 
Mc s~'~~ ~~I ~~~~ 

195 ```` ` fiOMc/.h̀~~= ~ ~ 
~ •i~•~~~i 

345 
M ♦ • f~ 

OOMc/s ~~-~~~ ~ ~~ 

210 ` ` ~a ~i~ ~~ ~~ ~ ' 330 ~ ~. i 
225`` is ~~;~~~ ~~315 `̀ _vii-~~ 240` ~`~c-I/ 

~~ ~'~~0~ 

255~~!"'~"~~285 

(.JCOE 

(mA/V) 

10 

5 

2 

1 

Q5 

Q2 

0.1 
1 2 

6.6.1964 

270 

-V,.o.sV 

-Vcs =1av 
T m6=25°C 

~zors6a-r. 
Measured with a length oP leads between bottom of transistor and measuring Jig of 3 mm 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMEfiT DESIGN 
at Tamb = 25 °C (continued) 

Base-emitter input resistance, at 

-VCE = 10 V; -IC = 1 mA; 
f = 35 Mc/s Re (hie) _ 

Frequency at which Ihfel = 1 at 

-VCE = 10 V; -IC = 1 mA fl = 80 Mc/s 

Noise figure at 

-VCg = 10 V; -IC = 1 mA and: 

f = 0.2 Mc/s; RS = 200 SZ F = 1.5 dB 

f = 1 Mc/s; RS = 200 S2 F = 1.5 dB 

f = 1 Mc/s; RS = 50 S2 F = 3 dB < 4 dB 

f = 10.7 Mc/s; RS = 300 SZ F = 1.5 dB 

Conversion noise figure at 

-VCE = 10 V; -IC = 1 _mA and: 

f = 0.2 Mc/s; Rg = 500 S2 Fc = 4.5 dB < 8 dB 

f = 1 Mc/s; RS = 300 SZ Fc = 3 dB < 5 dB 

Small-signal parameters See pages C, D, Band F 

Remark. The small-signal parameters have been measured with a 
length of leads of 5 mm between bottom of transistor and measuring 
jig. 

3052 

7Z2 2422 

6.6.1964 3 
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Medium-wave R.F. circuit for car radio (0.53 to 1.68 Mc/s) 

aerial dummy/ AF185 
1 S~aH 120pF 
o--'zs?s`--i~l~ 

- i o 
i 1~52 

Ig'i I~ 

PF 

~~ 
~ _ 

AF185 
53 

39pF 25pF 

Lq L5 
500pF ~ I ~jr~OOpF 

— to 
59  

~.... i~511 

15000pF 
~~ L 3 

Sy~l i ~~ 
~I 

39pF 25pF rll 
~   n 

IL X55 

X512 0 

Lfi a 

 0  ° 5V 
'{' 

Stable continuous operation is insured up to an ambient temperature of 60 ° C 

D.C. adjustments 

Emitter current of R.F. transistor IE = 1.0 mA 

Emitter current of mixer transistor IE = 0.7 mA 

Sensitivity at a frequency of 1 Mc/s, a modulation depth of 30~ and a noise bandwidth of 4.5 kc/s 

at a Signal to noise ratio S/N = 26 dB 20 dB 

v Aerial E.M.F. Vi = 26 µV 13 µV 
N 

N Voltage gain Vo/Vl = 350 

N 
W 

COIL DATA 

Coil No. Ll L2 L3 L4 LS 

Measuring 
frequency 

1 Mc/s 1 Mc/s 1.45 Mc/s 0.45 Mc/s 0.45 Mc/s 

Inductance 51=150-1500µH Sg+S4=150-1500µH Sg=94-444µH 59-+-510=250µH S11+S12=250µH 

Total tuning 
capacitance 

60 pF 60 pF 60 pF 500 pF 500 pF 

Qo 80 80 50 150 150 

Tapping 
ratio 

Vg 
2 = 0.33

1) 

VS4 
- 0.14 

VS8 
= 0.14 

Vg 
10 _ 

0.3 
VS 

12 
-0.07 

VS3 +VS4 

Vg5

VS6 

VS7 - Vi 
VS9+VS10 VS11+VS12 

= 0.5 
VS4

- 0.14 
VS8

V 

N 'Coupling between L4 and LS : KQo = 1.2 
N  
~A 
~ 1) Measured without AF185 

Source impedance across S2 at 1 Mc/s = 200 52 
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IIIII
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20 
WCie

(mA% ~ 

5 

2 

1 

0.5 

f = 3oMc/s 

0.2 

0.1 
0.1 0 2 

yFQ 
FP O 

 0.45Mc/s 

10.7Mc/s 

—VCE =10V 
T mb = 25°C 
See remark page 3= 

os 1 

270° 

2 5 10 20 

N 
ti
N 

q 

n 

50 l00 g,e (mA/V) 1000 

7202030—I.6.ohe. 
10 20 50 l00 200 yfe lmA/V)1000 

n ~sn,~~i~ 1360°~ , ;̀~~~~Ill ~ , . 
~~~I~~`i 

,,,''~~ ' 10.7Mc/s 

~~ ~~ ~ _~ iI 
~30Mc/s ° ''~~ 330 

I , 
_' _'~ 
—~ 
—~ 300° 

'~'~285° 

315° 

345° 

—VCE =10V 

amb = 25°C 
See remark page :i p 
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1000 

W Coe 

(~tA/V) 

200 

100 

50 

20 

101

7202031-1.6.°he. 
.1000 yrp ([1A/V) l00 50 20 10 5 2 

180° ''~II►I~~i~i~l 1```;;,~;~~VCE=15V 

195° `` ~ ~t 5V h ♦ ♦~ ~ ~ ,. ~~ f V d. 
`` ~ ,~. ~ 

`-`- ~ ~~. ~`~. 

`~~ 

amb 25 
240° ` 

^~-5J /I o 

210° 

225° 

—IO =1-10mA 

T = °C 
See remark page 3 1V ~ 

255° 
270° 

E 

VCE =10V 
T mb = 25°C  
See remark page 3 f= 30Mc/s 

10 7Mc/s 

h 

0.45Mc/s 

~'4
~~

9~
~—

ez
oz

oz
~ 

2 5 10 20 50 100 20o gOP ([1A/V) 1000 
F 
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720132611.6.abg 
i i 

-QCE min ~ min. collector voltage for -IC = 1 mA 

30 

—VCEmin 
(V)  

20 

10 

0 

—Ic=1mA 

  V►~ —ucE ZE 1 
~.*~ ~~

~ ~ ~ ~ ~ ~ ~ 
1 2 5 10 20 50 100 200 Zg~ZE 1000 
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ASY76 ASY77 
ASY80 

GERMANIUM P-N-P SWITCHING TRANSISTORS 

Germanium alloy junction transistors of the p-n-p type in TO-5 metal case for 
amplifying, switching and pulse oscillating applications. 

QUICK REFERENCE DATA 

Collector -base voltage 

Collector -emitter voltage 

D.C. current amplification 
factor at —IC = 600 m A; 

—VCg = 1 V hFE 

Peak collector current —IC M = 

Total dissipation 
up to Tamb = 2~ oC 

Junction temperature 

Thermal resistance 
from junction fo case K 

Transition frequency fT = 

—VCB = 

—VCE _ 

Ptot = 

Tj = 

ASY76 I ASY77 I ASY80 

max. 40 I 60 i 40 V 

max. 32 I 60 I 40 V 

> 20 i > 20 i > 40 

max. 1000 

max. 500 

max. 85 

7J 

900 

mA 

mW 

oC

°C/W 

kc/s 

MECHANICAL DATA 

Dimensions in mm 

max0.66 

5.1 , max6.6, min 3B_0 ~ 
0 

1.19.25.9 f. 

Base connected to case 

1 

7Z2 2788 

O 

25.1 

N 

0 
E 

Code number of cooling fin 
and mounting clip 56265 

1.1.1965 



ASY76 ASY77 
ASY80 

LIMITING VALUES (Absolute max. values) 

Voltages ASY76 ~ ASY77 ~ ASY80 
~ I 

Collector to base voltage -VCg = max. 40 ~ 60 ~ 40 V 

Collector to emitter voltage -VCg = max. 32 i 60 i 40 V 

Reverse emitter to base voltage -Vgg = max. 10 ~ 10 ~ 20 V 

Currents 

Collector current 

continuous and average 1) -IC = max. 500 mA 

peak -ICM = max. 1000 mA 

Emitter current 

continuous and average 1) Ig = max. 540 mA 

peak IgM = max. 1200 mA 

Base current 

continuous and average 1) -IB = max. 40 mA 

peak -IgM = max. 200 mA 

Dissipation 

Total dissipation up to 

Tamb = 25 oC Ptot = max. 500 mW 

Temperatures 

Storage temperature Ts = -65 to +85 ° C 

Junction temperature Tj = max. 85 °C 

THERMAL DATA 

Thermal resistance from junction 
to ambience in free air K < 250 °C/W 

to ambience in free air, 
mounted with cooling fin on a 

heatsink of 12.5 cm2

to case 

1) Averaged over any 20 ms period 

1.1.1965 

K < 120 ° C/W 

K < 75 °C/W 

7Z2 2789 

2 



ASY76 ASY77 
ASY80 

CHARACTERISTICS at T~ = 25 ° C 

Collector current at Ig = 0 

-VCg = 10 V 

Emitter current at IC = 0 
+Vgg = 10 V 

Base current at 

-VCB = 6 V; IE = 10 mA 

- ICBO 

- IEBO 

-Ig 

VCg = 0 IE = 50 mA -IB 

VCg = 0 Ig = 300 mA -IB

ASY76 ~ ASY77 ~ ASY80 

= 4.5 I 4.5 -I -- 4.5 µA 
< 10 I < 10 ( < 10 µA 

< 20 ~ < 20 I < 20 µA 

< 220 < 220 ~ µA 

> 300 µA 
i i < 820 µA 

> 2.3 I > 2.3 ~ mA 
<11.5 ~ <11.5 ~ <5.9 mA 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 ° C, unless otherwise specified 

Collector current at IE = 0 
ASY76 I ASY77 

-VCB = 40 V - ICBO < 40 I 

-VCB = 60 V - ICBO < 40 

Collector current at +VgE = 0.5 V 

-VCg = 30 V - ICEX < 30 

-VCg = 60 V - ICEX < 30 

-VCg = 30 V; T~ = 60 ° C - ICEX < 200 

-VCg = 60 V; T~ = 60 ° C - ICEX < 200 

Collector-emitter voltage at 

+Vgg = 0.6 V; -IC = 600 mA -VCEX 

Collector-emitter saturation 
voltage at: 

-IC = 300 mA; -IB = 12 mA - VCEsat < 300 I < 300 

-IC = 300 mA; -IB = 6 mA - VCEsat 

ASY80 

< 40 µA 

µA 

< 30 µA 

µA 

< 200 µA 

µA 

> 32 V 

mV 

< 400 mV 

7Z2 2790 

3 1.1.1965 



ASY76 ASY77 
ASY80 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
T~ = 25 ° C 

Base-emitter voltage at 

VCB = 0; IE = 300 mA 

Emitter -base floating potential at IE = 0 

ASY76, ASY80: -VCB = 40 V 

ASY77 -VCB = 60 V 

Base impedance at f = 0.5 Mc/s 

-VCB = 5 V; IE = 1 mA 

Transition frequency at 

-VCE = 5 V; -IC = 10 mA 

I\Toise factor at f = 1 kc/s 

-VCB = 2 V; IE = 0.5 mA 

B = 200 c/s; Rs = 500 St 

ASY76, ASY77 

it ASY80 

Collector capacitance with open emitter at f = 1 Mc/s 

-VCB = 5 V 

Emitter capacitance with open collector at f = 1 Mc/s 

-VEB = 5 V 

-VBE 
= 420 mV 
< 750 mV 

VEBF ~ 300 mV 

zrb I = 75 S2 

fT 

fT 

> 500 kc/s 

> 700 kc/s 

F < 15 dB 

= 40 pF 
cc < 60 pF 

= 30 pF 
ce 

< 50 pF 

7Z2 2791 

1.1.1965 4 
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I =permissible region of operation under all base-emitter conditions 

II = additional region of operation when the transistor is in cut-off 
condition with +Vgg = 0.6 V. 

During switching off voltages higher than those indicated by the min-

imum avalanche curves at +Vgg = 0.6 V are allowed if the transient 
energy is less than 12 mWsec: 

7Z2 2536 
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ASZ15 to 18 

GERMANIUM P-N-P 
POWER SWITCFIING TRANSISTORS 

Low spread medium gain germanium power transistors of thep-n-p type in TO-3 
metal case for power switching at high currents. 

QUICK REFERENCE DATA 

uuuuuuumuummmuuuim 

Collector -emitter voltage 

Power dissipation up to 
Tmb = 45 ° G 

—VCEO =max. 60 ~ 

Ptot =max. 30 I

32 ~ 

30 ~ 

32 

30 

Junction temperature T~ =max. 90 ~ 90 I 90 

ASZ I ASZ I ASZ I ASZ 
15 16 17  18 

Collector -base voltage —VCBO =max. 100 I 60 I 60 I 100 V 

32 V 

30 W 

90 °C 

D.C. current amplifica-
tion factor 

V 1 V; I l A h 
>20 I > 45 I >25 > 30 

— CE _ — C = FE <55 I <130 ~ <75 <110 

—VCg = 1 V; —IC = 6 A hFg

Transition frequency 

>15 I > 35 ~ >20 > 20 
<30 I < 80 I <45 < 65 

—VCg = 5 V; —IC = 1 A fT = 200 i 250 I 220 I 220 kc/s 

1 

7Z2 2934 

3.3.1965 



ASZ15 to 18 

MECHAI+IICAL DATA 

B 

max39.5 
max 20.3 

Dimensions in mm 

o 

Codenumber 56 201 A 
Mica insulation (50 µm) 
and insulation tubes 

Codenumber 56 201 B 
Lead washer (1 mm) 

7Z2 2935 

3.3.1965 2 



ASZ15 to 18 

LIMITING VALUES (Absolute max. values) 

~~
~~

~~
~~

~~
~~

~~
~~

~~
~I 

ASZ I ASZ I ASZ I ASZ 
Voltages 15 16 17 18 

Collector -base 
(open emitter) — VCBO = max. 100 I 60 I 60 I 100 V 1) 

Collector -emitter 
(open base) —VCEO max. 60 I 32 I 32 i 32 V 2) 

Emitter -base 
(open collector) — VEBO = max. 40 I 20 I 20 ( 40 V 

Currents 

Collector current (d.c.) —IC = max. 8 A 

Collector current (peak value) —ICM max. 10 A 

Emitter current (d.c.) IE = max. 9 A 

Emitter current (peak value) IEM = max. 12 A 

Base current (d.c.) —IB = max. 1 A 

Base current (peak value) —IgM = max. 2 A 

Power dissipation 3) 

Total power dissipation 
up to Tmb = 45 °C Ptot = max. 30 W 

Temperatures 

Storage temperature Ts = —65 to +90 °C 

Junction temperature 

continuous Tj = max. 90 °C 

incidentally Tj = max. 100 °C 

1) When switched from a thermally stable on-state with max. junction tempera-

ture to a not stabilized cut-off condition, 
VCgpmax 

is allowed, 

provided Tamb ~ 55 °C and Ktot ~ 9 °C/W for ASZ16 and ASZ17 

Ktot ~ 5 °C/W for ASZ15 and ASZ18 
2) See page F and G 

3) See operating notes and page A and H 7Z2 2936 

3 3.3.1965 



ASZ15 to 18 

THERMAL DATA 

Thermal resistance from 

junction to mounting base 

mounting base to heats ink 
without insulating material 

mounting base to heatsink 
with lead washer and mica washer 

CHARACTERISTICS 

Collector current at IE = 0 

-VCg = 0.5 V 

- VCB = - VCBO max. 

Emitter current at IC = 0 

- VEB = - VEBO max. 

K < 

K = 

K = 

- ICBO < 

- ICBO < 

- IEBO < 

1. S oC/W 

0.2 °C/W 

0.5 °C/W 

0.1 mA 

3.0 mA 

3.0 mA 

ASZ I ASZ I ASZ I ASZ 
15 16 17 I8. 

Base current at VCB = 0 —`—~—~—'+' — --
>17.5 I > 7.2 ( > 13 I > 9 mA 
< 50 I <21.5 I < 38 < 33 mA 

> 190 > 73 > 130 I > 90 mA 
< 375 I < 165 I <285 I <285 mA 

> 0.6 I 
I 

>0.4 I mV 
IE = 6 A < 1.6 I < 1.4 I <1.4 I <1.6 mV 

Ig=1A 

IE =6A 

Emitter -base voltage 
at VCg = 0 

-IB 

-Ig 

VEB 

7Z2 2937 
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ASZ15 to 1$ 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 °C unless otherwise specified 

Collector current at IE = 0 

- VCB = - VCBO max. ~ T~ = 100 ° C 

Saturation voltages at 

-IC = 10 A; -IB = 1 A 

Emitter floating potential 

Ig = 0; Tmb = 100 ° C 

ASZ15, ASZ18: -VCB = 60 V 
ASZ16, ASZ17: -VCg = 48 V 

Collector capacitance at f = 500 kc/s 

-VCg = 5 V; IE = 0 

Emitter capacitance at f = 500 kc/s 

-VgB = 5 V; IC = 0 

Transition frequency 

-VCE=SV;-IC=1A 

D.G. current amplification 
factor 

-VCg = 1 V; -IC = 1 A 

-VCg =1V;-IC=6A 

Characteristics of matched pairs 

Ratio of the d.c. current 
amplification factors 

at -IC = 0.3 A 

at -IC = 6.0 A 

~T 

- ICBO < 30 mA 

- VCE sat 0.4 V 

- VBE sat < 1.4 V 

-VEBF < 0.5 V 

cc = 190 pF 

ce = 150 pF 

ASZ I ASZ ( ASZ I ASZ 
15 16 17 18 

= 200 250 220 220 kc/s 

>20 I > 45 I >25 I > 30 
hFE <55 I <130 ! <75 I <110 

>15 I > 35 I >20 I > 20 
<30 ~ < g0 ~ <45 < 65 hFE 

hFEl/hFE2 < 1.25 

hFEl/hFE2 < 1.25 

7Z2 2938 
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ASZ15 to 1$ 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN continued) 

Switching times in "ON-OFF" switching circuits at T~ = 25 oC 

7203043 

Circuit I 

tp 

i s 
N 

Rg=10 S2; RI=220 S2;RL,=12 S2 
ASZ15: -IB = 75 mA 
ASZ16: -Ig = 35 mA 

-IC = 1 A 
ASZ17: -Ig = 60 mA 
ASZ18: -Ig = 50 mA 

Circuit II 

Rg=1S2;R1 =13 S2; R1,=1.252 
ASZ15: —IB = 1.35 A 
ASZ16: -Ig = 0.6 A 
ASZ17: -Ig = 1.0 A 
ASZ18: -IB = 1.0 A 

3.3.1965 

-IC=10A 

12V 

reverse pulse: \BBB ~ 2V 
tp ^45ms 

tr < 5µs 
tf < 5µs 
f = zocls 

output pulse 

delay time 
rise time 
storage time 
fall time 

delay time 
rise time 
storage time 
fall time 

td < 2 µs 
t r < 25 µs 
is < 10 µs 

tf < 20 µs 

td < 1 µs 
tr < 20 µs 
i s < 15 µs 
tf < 35 µs 

722 2939 

6 

1~
~I

III
III

III
III

III
III

III
III

I 
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OPERATING NOTES 

Determination of peak power ratings 
For a pulse duration, shorter than the temperature stabilisation time 

0 

pp - ~'j max `Tamb ' (Kj-mb +Kmb-h + Kh-a).Ps 

Kt + 6 . Kh-a 

For a pulse duration, longer than the temperature stabilisation time 

P =  Tj max —Tamb  
P p s 

Kj-mb ~' Kmb-h +' Kh-a 

nooan 

Where: 

't 

tp =pulse duration 
T =pulse period 
S = tp/T =duty cycle 
Ps = steady state power dissipation 
Pp = permissible pulse power dissipation over Ps
Kj_mb = thermal resistance from junction to mounting base 

Kmb-h = thermal resistance from mounting base to heatsink 
Kh_a thermal resistance from heatsink to ambience 
Kt = transient thermal resistance = f(t, S); see page H 

(for durations longer than the temperature stabilisation time 
Kt = Kj -h = Kj -mb +Kmb -h) 

Tj max = max. permissible junction temperature 

Tamb = ambient temperature 
Temperature stabilisation time = 1 s (see page H) 

Example: Ps = 5 W, t = 1 ms, S = 0.1, .Kmb-h = 0.5 °C/W, Kh_a = 4.25 °C/W 
and Tamb - 25 °C 

From t = 1 ms and S = 0.1 it follows that Kt = 0.28 °C/W (page H) 

90 —25 —(1.5+0.5+4.25)x5 
Then Pp = 

0.28 + 0.1 x 4.25 ~ 47.5 W 
7Z2 2940 
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APPLICATION INFORMATION 

Typical operation in a d.c. tb d.c. converter 

ASZ15 

720304/ 

seo.a~zw) 

The data below have been designed for continuous operation up to Ta~nb = 55 °C 

Incidentally, operation up to Tamb = 60 °C is permitted. 

(Based on Kj-a = 15 °C/W per transistor) 

VS = 28 V 

IS = 2.5 A 

Pg = 70 W 

Vo = 220 V 

Io 270 mA 

Po = 60 W 

~ = 86 

f = 450 c/s 

Transformer data 

Losses 

In transistors 2x2 W 

In diodes 2x0.3 W 

In biasing resistors: 1.7 W 

In transformer 3.7 W 

The transformer core consists of square loop material 
(Telcon HCR alloy type 227) 
Stacking height = 15 mm 

N1 + N2 
are bifilarly wound 

N3 N3+N4 N3 + N4 

N4
NS

Nl  = N2 46 turns of enamelled copper wire, 
1 mm 

N~ +N2 N3 = N4 5 turns of enamelled copper wire, 
0.5 mm NS

~ioaiia~c~. 
7703134 

0 
NS = 190 turns of enamelled copper wire, 

0.5 mm 772 2941 

3.3.1965 8 
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N 
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ti
A 

T = 25°C 
-VcE =1 V 

5 

typ 

~ti Q 

ma. 

11 
s 

i 

00 

5 

05 1 1.5 2 -VBE (V) 

0 w 
ti

Tj = 25°C 
- ucE =1 v 

typ max 

QI
~~ 
Q 

i 

r 

l 

i
i 
i 

00 
05 1 Z5 2 -VBE (V) 
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15 

Ic 
(A) 

10 

5 

ASZ 15 

T — 25°C 
See notes 

V 0 0 ti
V 

I 

/5 

-Ic 
(A) 

10 

5 

20 40 60 80 - VIE (V) 100 

Asz 1s-17 0 0 
N 

T = 25°C 
See notes 

IB. o 
I 

 XG 

 F~ 
ZI ~~'a 

00 
20 40 60 80 —VIE (V) 100 
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5 

ASZ 18 

Tj = 25°C 
See notes 

I6=o 

I II 

0~~ 
0 

N 
w 
N 
~I 

20 40 60 80 —VIE (V) 100 

NOTES 

I permissible region of operation under all base-emitter conditions 

II additional region of operation when the transistor is cut-off with+VBg = 2 V 

During switching-off, voltages higher than those indicated by the minimum ava-
lanche breakdown curves at +VBg = 2 V are allowed, provided the transient 
energy is less than 8 mWs. 

G 
7Z2 3097 
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ASZ23 2B-6-1961 
K =thermal resistance between junction and ambience 
K = nesistance thermique entre les jonctions et 1'ambiance 
K = thermischer ➢Viderstand zwischen Kristall and Umgebung 

150 
Ptot max
(m W) 
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100 
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025 
7zoos76 
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ASZ23 29- 6- 196/ 

150 
Ptot mox
(mW) 

100 

K =thermal resistance between junction and metal can 
K =resistance thermique entre les jonctions et le boitier 
K = thermischer widerstand zwischen Kristall and Gehause 

Te =temperature of metal can 
Te =temperature du boitier 
Te = Temperatur des Gehauses 
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AU101 
AU 102 

GERMANIUM P-N-P POWER TRANSISTORS 

Germanium alloy diffused power transistors of the p-n-p type in TO-3 metal 
case with the collector connected to the case. 
The AU101 is meant for use in a line deflection output stage; the AU102 for the 
corresponding driver stage. 

LIMITING VALUES (Absolute max. values) AU101 AU102 

Collector -base voltage -VCg max. 120 V I 40 V 

Collector -emitter voltage -VCE max. 120 V ~ 40 V 

Collector current (d.c. and average) -IC max. 10 A 

Total dissipation Ptot max. 10 W 

Junction temperature (continuous) Tj max. 90 °C 

THERMAL RESISTANCE 

From junction to mounting base K < 2.0 ° C/W 

CHARACTERISTICS 

D.C. current gain 

IE = 10 A; VCg = 0 

Transition frequency 

-IC = 0.5 A; -VCE = 2 V 

Fall time from -IC = 8 A 

Tj =90°C 

MECHANICAL DATA 

N 
O~ 

~i 

TO-3 
Collector connected to case 7Z2 3305 

Tj = 25 ° C unless otherwise specified 

AU1.O1 hgE 12 to 50 
AU102 hFE > ~ 

fT > 400 kc/s 

AU 101 tf < 2.6 µs 
AU102 tf < 3.9 µs 

~ max39.5 6
I , _ max 20.3 ~~
4.1±0.1 

. I '}O nC 7201616 

~ _ 30.1±0.2 ~ 
E  X6.9±0.25, 

Dimensions in mm 

3.3.1965 I 
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BFY44 
BFY70 

SILICON N-P-N PLANAR EPITAXIAL TRANSISTORS 

Silicon planar epitaxial transistors of the n-p-n type in TO-39 metal case with 
the collector connected to the case, especially intended for use inv.h.f. medium 
power amplifiers or as output stage in small transmitters or as driver for 
transmitting tubes. 

QUICK REFERENCE DATA 

W
W

W
W

IIII
IIIW

IIII
IIII

IIII
IIIW

 

Collector to base voltage 

Collector to emitter voltage 

Emitter to base voltage 

Collector current 

Power dissipation up to Tc = 25 ° C 

VCBO 

VCEO 

VEBO 

IC

Ptot 

BFY44 

= max. 80~ 

max . 60 

= max. 4 

= max. 1 

= max. 5 

~ BFY70 

60 V 

40 V 

4 V 

1 A 

5 W 

Collector to emitter saturation voltage 
atIB =100mA;IC=500mA VCEsat = 0.4 0.4 V 

Transition frequency 
VCg = 10 V; —IE = 100 mA fT = 210 210 Mc/s 

Amplifier output at f = 180 Mc/s 

Output power at VCg = 40 V Po = 2.1 W 

Output power at VCE = 28 V Po 1.5 W 

Power gain Gp 7 7 dB 

Efficiency n 50 50 

MECHANICAL DATA 

Dimensions in mm 

TO-39 metal case 
Collector connected to case 

~~~, . 
~m 

~E 
~ L 
720)126 

max6.6 min 13~ ~ 

I 
0 x 

~ ~I ~ 

I~ ' 

722 2874 
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LIMITING VALUES (Absolute max. values) 

Voltages 

Collector to base voltage (open emitter) 

Collector to emitter voltage (open base) 

Emitter to base voltage (open collector) 

VCBO = 

VCEO = 

VEBO = 

BFY44 I BFY70 

max. 80 ~ 60 V 

max. 60 i 40 V 

max. 4 I 4 V 

Currents 

.Collector current (d.c.) IC = max. 1.0 A 

Collector current (peak value) ICM - max. 1.0 A 

Emitter current (d.c.) —Ig = max. 1.2 A 

Emitter current (peak value) —IEM = max. 1.2 A 

Base current (d.c.) IB = max. 0.2 A 

Base current (peak value) IBM = max. 0.2 A 

Power dissipation 

Total power dissipation up to Tc = 25 °C Ptot = max. 5 W 1) 

Temperatures 

Storage temperature Ts = —65° C to -1-200 °C 

Junction temperature Tj = max. 200 °C 

THERMAL DATA 

Thermal resistance from junction to case K < 35 °C/W 

1) See also page D lower figure. 7Z2 2875 
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CHARACTERISTICS T~ = 25 °C unless otherwise specified 

Collector current at = 0 
BFY44 I BFY70 

IE

VCg = 40 V 

VCB = 28 V 

Collector to emitter breakdown voltage 

VBE = 0 IC = 0.5 mA 

Rgg = 10 Sl; IC = 1 mA 

IB = 0 IC = 10 mA 

Emitter to base breakdown voltage 

IC=O; IE =0.1mA 

D.C. current amplification factor 

VCB = 5 V;-Ig = 500 mA 

Collector to emitter saturation voltage 

IB = 100 mA; IC = 500 mA 

Emitter to base saturation voltage 

Ig = 100 mA; IC = 500 mA 

Output power in common base 
configuration at f = 180 Mc/s 

BFY44: VCg = 40 V; IC = 107 mA; 

Pi = 0.425 W 

Power gain 

Efficiency 

BFY70: VCg = 28 V; IC = 107 mA; 

Pi =0.3W 

Power gain 

Efficiency 

3 nA~ 
ICBO ~ cnn „e) 

I = 3 nA 
ICBO < 500 nA 

I 

V(BR)CES > 80 V i > 60 V 

V(BR)CER > 80 V I > 60 V 

V(BR)CEO > 60 V ~ > 40 V 

V(BR)EBO = 6 V > 4 V 

hF E = 20 > 5 

VCEsat = 0.4 V < 0.7 V 

VBE s at = 1 V < 1.5 V 

Po = 2.1 W > 1.7 W 

Gp = 7 dB > 6 dB 

~7 = 50 ~ > 40 

Po = 1.5 W >1.2 W 

Gp = 7 dB > 6 dB 

~l = 50 ~ > 40 

7Z2 2876 
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CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 ° C unless otherwise specified 

Collector current at IE = 0 

BFY44: VCg = 40 V 
} 'I'amb = 150 ° C 

BFY70: VCB = 28 V 
ICBO = 

Emitter current at IC = 0 

VEg = 1 V IEBO = 

D.C. current amplification factor 

VCg = 10 V;-IE= 150 mA hFE = 

Common base output capacitance 
at f = 1 Mc/s 

BFY44: VCB = 40 V; IE = 0 cc = 

BFY70: VCg = 28 V; IE = 0 cc = 

Feedback time constant at f = 10.7 Mc/s 

VCg = 20 V; -Ig = 30 mA 
IhG~ 

I = 

Transition frequency 

VCg = 10 V; -IE = 100 mA fT = 

y-parameters in common base configuration 

VCg = 24 V; -IE = 150 mA; f = 180 Mc/s 

Yib = gib +Jwcib 

Yob =gob + J wcob 

Yfb = Yfb • e
J
~~ 

y-parameters in common emitter configuration 

VCg = 24 V; -IE = 150 mA; f = 180 Mc/s 

Yie = gie + Jwcie 

gib = 
-cib = 

gob = 
-cob = 

Yfb ~ = 
~~ = 

gie = 
-c1e = 

1.5 < 50 µA 

1 < 500 nA 

20 

7 < 12 pF 

7 < 14 pF 

18 < ~ 35 ps 

210 Mc/s 

48 mA/V 
120 pF 

4.3 mA/V 
13.5 pF 

98 mA/V 
62 ° 

96 mA/V 
32 pF 

7Z2 2877 
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APPLICATION INFORA~IATION 

A. Typical amplifier circuit 

L~ C5
~.--' o ~ • 

R;_50.f1, ~ C1

a 
tVEE—

Alternative method of biasing 

Components 

C1, C2, C4 

C3 

CS 

L1

L2 

C5

OAZ204 

OAZ204 

= 7203073 

 O O 
—V~~+ 

f = 100 Mc/s 

25 pF variable air capaci-
tor -I- 22 pF mica 

25 pF variable air capaci-
tor 

3.3 nF 

2 turns Cu wire 1 mm 
d=12 mm 

3.5 turns Cu wire 1 mm 
d=12 mm 

C5 LZ
~~—•1ob~ 4 

4T Ro=50.01 

7203071 

f = 180 Mc/s 

25 pF variable air eapaci-
for 

25 pF variable air capaci-
tor 

1 nF 

1 turn Cu wire I.2 mm 
d=12 mm 

2 turns Cu wire 1.2 mm 
d=12 mm 

722 2878 
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APPLICATION INFORMATION (continued) 

B. Typical amplifier circuit 

Components 

C1 

C2

Cg 

C4 

C5 

L1 

OAZ 200 
f = 80 Mc/s 

60 pF 

680 pF 

680 pF 

4.7 pF 

82 pF 

2 turns Cu wire 1 mm 
d=10 mm 

C4 

f = 165 Mc/s 

25 pF 

100 pF 

82 pF 

2.2 pF 

33 pF 

straight Cu wire 1 mm 
length 40 mm 

L2 3 turns enamelled Cu wire 2 turns Cu wire 1 mm 
1.5mm;d=l2mm d=10 mm 

Tap 1.2 turn from cold side 0.8 turn from cold side 

Lg 3 turns enamelled Cu wire 2 turns Cu wire 1 mm 
d=10 mm 1.5 mm; d = 12 mm 

C. Frequency doubler 90-180 Mc/s 

1000 pF L~ _ 4 to 21 pF» 1000pF 

f; .90Mc/s ~ ~ ' ~~ ~ ~ _ u ~ ~ L3 fo=180Mc/s 
R,=50.f1 ~ w ~ ~i I ~ o Ro=50,f1 

7203072 

1) Variable ceramic capacitor 7Z2 2879 

3.3.1965 6 



BFY44 
BFY70 

APPLICATION INFORMATION (continued) 

C. Frequency doubler 90-180 Mc/s (continued) 

Ll ~ 70 nH; 1.5 turns 

L2 -~ 90 nH; 2 turns 

L3 = 140 nH; 3 turns 

Typical performance 

J Cu wire 1.2 mm; d = 12 mm 

VCE IC Pi = (mW) Po (mW) Gp ~1 
(V) (mA) fi = 90 Mc/s fo = 180 Me/s (dB) (~) 

401) 110 130 920 8.5 21 
30 94 110 700 8.0 25 
20 82 110 460 6.2 28 

1) VCE = 40 V is for BFY44 only. 

FOR MORE INFORMATION SEE APPLICATION INFORMATION BULLETIN AI518 

~_
~ OPERATING NOTE 

Although second breakdown is always possible in transistors, it generally occurs 
beyond the limiting values due to appropriate design. Resistivity, basewidth and 
geometry are chosen such that this destructive phenomenon is not met with under 
normal conditions. 

Unfortunately, for good high frequency performance contradictory conditions 
may be required and then a compromise has to be accepted, leading to a device 
in which second breakdown does occur within "normal" conditions, especially 
for d.c. and low frequency operation. 

At frequencies higher than 1 Mc/s, second breakdown will not occur, but at 
lower frequencies certain restrictions have to be taken into account in order not 
to damage the device. These special limits for lower frequencies are shown in 
the "area of permissible operation" (second breakdown loci). 

Example 

At 100 Mc/s, in class A operation with strong signals one may apply VCE = 28 V 
and IC = 300 mA. 
However, the signal should not be withdrawn without first decreasing the current 
to a value lower than 120 mA. 
(That may be achieved by appropriate biasing in class A, B or C). 

7Z2 2880 
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-IgM is the reverse current peak that occurs during switching off. The indicated value 

of -IgM is determined and limited by the applied cut-off voltage and series resistance. 
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—VCEMm x ~ VCEm =maximum permissible vaiues of —VCEM and —1/CE  
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Ptotmax =max. permissible total dissipation 
~ i ~ 

Ptotmax - 
90 °C — Tomb 

~5 + Kh 

C22 

Kh = Thermal resistance from chassis to ambient 

1 1 
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Ptotmax =max: permissible total dissipation 
Tm =Temperature of transistor bottom 

7201074 
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Ptotmax 
(W1 
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Ptotmax =max. permissible total dissipation 
7201076 

■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■■ 
.........................................................=C 

■~~~: ■~~~~►a~~~~~~~~~~~~~~~~~~~~~~~~s~~r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~_h 

~O° ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~ 

90°C — Tomb 
Ptotmox — ~5 + Kh 
Kh = ThermoZ resistance from chassis to ombienc 

~~~~~~~~~~~~~~~~~~~~~~t~\~ 

25 35 45 55 65 75 85 95 
Tomb (°C) 

Ptotmax

( W) 
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0 
25 
6.6.1962 

720)074 
~~~~~~~~~~ ~ ~~~~~~~~~~~~i~~~~~■ 

fotmax =max: permissible total dissipation ~~~~~~~~~~~~~~~~~~~~~~~ 
■~~~■■~~~~ Tm =Temperature of transistor bottom ~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~i~~~~~~~~~~~~~~~~ 

ii~iiiiiiiiiiiiiiiiiiiiiiiiiiiii K =3°C/W See page l~iiii~iiiiiii~iiiiiiiiii 

~~~~~~~\~~~~~~~~~~~~~~~~~~~~~~~~\~~~~~~~~~~~~~~~~~~~~~~~~~~~~■%~~~~~~~~~~~0 ~~~~~~~~~►\~~~~~~~~1~~~~~~~~\~~~~~~~~~~~~~~~~~~~\~\~~~~~~~~~~~~~~~~~~~~~Y~ 
~~0~~~~~\\\~~~~u~~\~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~/~~~~~~~~~~~~~
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Ptotmax 
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rrrrrrrrrr Ptotmax =maz. permissible totoI dissipation 
rrrrrrrrrrrrrrrrrrrr 
rrrrrrrrrrrrrrrrrrrr 90°C —Tomb
rrrrrrrrrrrrrrrrrrrr Ptotmax - ~5 + Kh ■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 
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rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
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oczb 
2-OC26 

GERMANIUM POWER TRANSISTOR 

Germanium transistor of the p-n-p type in TO-3 metal case for use in class A 
and B output stages at battery voltages of 7 and 14 V. 
Type 2-OC26 consists of a matched pair, selected for operation in class B out-
put stages. 

LIMITING VALUES (Absolute max. values) 

Collector-base voltage -VCB max. 40 V 

Collector-emitter voltage -VCE max. 40 V 

Collector current -IC max. 3.5 A 

Total dissipation up to T~ = 75 °C Ptot max. 12.5 W 

Junction temperature T~ max. 90 ° C 

CHARACTERISTICS T~ = 25 ° C 

D.C. current gain 

-IC = 30 mA; -VCE = 14 V hFE 

-IC = 1 A; -VCE = 1 V hFE 

-IC = 3 A; -VCE = 1 V hFE 

Cut-off frequency 

-IC = 1 A; - VCE _ 

MECHANICAL DATA 

3.3.1965 

20 to 75 

20 to 55 

15 to 45 

6 V fhfe typ. 4.5 kc/s 

Dimensions in mm 

7Z2 3181 

t 



OC30 
2-OC30 

GERMANIUM POWER TRANSISTOR 

Germanium transistor of the p-n-p type in metal case for use in class A and B 
output stages at battery voltages of 7 and 14 V. 
Type 2-OC30 consists of a matched pair, selected for operation in a class B 
circuit with low distortion and low spread in quiescent currents. 

LIMITING VALUES (Absolute max. values) 

Collector-base voltage 

Collector-emitter voltage 

Collector current (peak value) 

Total dissipation up to T~ = 45 °C 

Junction temperature 

CHARACTERISTICS 

D.C. current gain 

-IC = 10 mA; -VCE = 14 V 

-IC = 100 mA; -VCE = 7 V 

-IC = 800 mA; -VCE = 1 V 

-IC = 1.5 A; -VCE = 1 V 

Cut-off frequency 

-IC = 0.1 A; -VCE = 7 V 

MECHANICAL DATA 
30 

~-=. 

14.3 

15.3.cj 

- VCB max. 16 V 

-VCE max. 16 V 

- ICM max. 1.4 A 

Ptot max. 4 W 

T~ max. 75 ° C 

T~ = 25 °C 

hFE typ. 32 

hFE typ. 36 

hFE tYP• 28 

hFE tYp. 22 

fhfe tYP• 9 kc/s 

Dimensions in mm 

7Z2 3189 

1 3.3.1965 
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REVISED DATA 

IS UNDER PREPARATION 

3.3.1965 

7Z2 3300 

1 
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REVISED DATA 

IS UNDER PREPARATION 
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OC46 
OC47 

GERMANIUM SWITCHING TRANSISTORS 

Germanium transistors of the p-n-p type in all glass construction for medium 
current high speed computer switching applications. 

LIMITING VALUES (Absolute max. values) 

Collector-base voltage 

Collector-emitter voltage with +VBg > 0.2 V 

Collector current (d. c, or average} 

Collector current (peak value) 

Emitter current (d. c, or average) 

Base current (d. c. or average) 

Total power dissipation up to Tam = 25 °C 

Junction temperature: continuous 
incidentally 

THERMAL RESISTANCE 

From junction to ambient in free air 

-VCB max. 20 V 

-VCg max. 20 V 

-IC max. 100 mA 

-ICM max. 125 mA 

IE max. 100 mA 

-IB max. 15 mA 

ptOt max. 80 mW 

Tj max. 75 ° C 
Tj max. 90 °C 

K < 0.6 ° C/mW 

CHARACTERISTICS at Tj = 25 °C 

D.C. current gain OC46 _ I OC47 

-IC = 15 mA; -VCB = 0 hFE 20 to 80 I 50 to 200 

Cut-off frequency 

Ig = 3 mA; -VCB = 5 V fhb > 3 Mc/ s I > 4. 5 Mc/ s 

MECHANICAL DATA Dimensions in mm 

max 75 mrn 37 

~ i 

7203344, 

The red dot indicates the collector 

1) Not tinned 

3.3.1965 

~~ 

max75 

 .(

M 

0 

722 3192 

1 
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`a H FOfa x

O 
d o 

~croi mz Ra '~~ H6 e ~ , ;mHo wa3 
W Nm •cW~q PIC 1 paCi rCi N,Cf 
c7 L 3 p 1 d ~ ro ~ s,a:mGa H :ro G 

5 •[ ~'' o ao~aNi~aim oo h0
H G o a o Y+ > x .d c. +~i •.i ~3
H a~ co ~`Q) ,~ V U x C C m 

H RI f~U~Bb PINC 996 

~+~w~v.3:roG.c> qq4 
[!] H PI 

ail 
U 

n~ 

1 
v; 

EI 
L 

~' XOIU' 

{, W 

U m 

d y a d 

U N 

9 9 9 e • U 011l ~ 
8 O h 

❑
m❑ ~ 

u1 O Itl O O ttl \ yl 
i S 1 b U 

y~ pp~~ k 

maxx- 

y

N~~ [~• OU 

a) N N IU N ctl c
y
g
G 

~ CI to In to O G 
7 e 9 6 9 e B I .CI ^ 

m 
WI 

II II II V aI 
p '~ pO~ tA~ _ rl 
C 

v
C

~
) 

a
Na11 N •i W 

9 6 
C ml V ^ 

rn k 
C O 

r
p

m ~~ ~ ~ 6 

H~~ 
O  N 

~~y 
1Il ~ II ~ ~ tONd 

66
~~ N 6 9 N a~ L~ N 

H I 9 .•1 
k ~U-1 > II II N b~ II I N [+a N 
Hv~ > > 9 N N 9 ri ll 

H H 
7 ro N N ~ +~ N 

'~ a) ca U U w ~ U ''~ pUp Fr ~ NI N N N N rl 
H a~ 9 H H N H a H td ̀ d fr N O 
NHO I 1 

O~p
d

p ~I II II II 11 ~ 
al a) ctf wv~ ~ _ ~H.] I w w w own a 

~ ail > a > > 
rna~im 5 >>> 5 ~ rn ~ ' ~.I.~.1.. o m 

O o'C 
h h rcl h h [~ U a p l `J  ~ _ .,~~ I o 0 0~ ~ a 

+i O 8 8 8 © 0 13 N +i C. el 1 1 1 H eo c, +~ o ti d o II m 
~`+

Nb 
II II II II II II 

o~ N VI 
W
W m 

•.~I ctl C P7 Fl W W Pa ~ L. Sa G N cn 

I-7UU 1 1 1 I 1 1 UUX N 

M 

N 

N 
h 

fD 

M 
M 

3
 



0059 
U Q ti

~n
mm
mm
m~
nn
um
un
un
i 

72
02

19
 0

-1
5
.3

.e
 

~O N 
~~ m 

~ oU 

N 
II II 
W 

E 
I ti° 

c 
a. 
3 
+~ a, a u 
~ C 

W 
~ ;~ 

,~ O 

h~ 

'~ C 
~ a 

~+ C a ,o 
~ r~+ 
~ u 
~ C 

II 

N 
u~ O h 

O 
N 

a 

0 

~o 

co 

h 

  _~

  N 

 N 
w 

O 



0059 

U 

O 
O 
n 

h 

H 
U 
O 

~~ 

O"N 
II II 
W ,a
F 

~ h°

1 

Q 

ti~ 

N 

o O Q 

rn

N_ 

N 



OC60 

uiiuuiuiuiiuuu 

iuuuiii 

iuui 

rQ 
1 1 

~I 

~ I
~I 
U 

U ml o s.i cn 
O 

In +~ n 
N +-~ i .~ 
II 9~ 

W O O t1~, 
P I N ~ ~' 

a3 ml ~ ~ M 
N m 

NI 
v v II 

sl 
NI 

r-1 

iro 

~^ ~I 

•r~i ~ tr0 ~I 

O (Oq N E I
v-- ~ W 

15 
rn m •'I 

ohs. ml 
rl al O +~ 
+~riW +'I 
•ri Nv  el 
ms.m mi 
+~•m +~ G 

m o~d 
of 

mtia 
~I 

.0 ro m U~ 
oox 

v 

tim 

U 6 1 
O ~. I 
~ O  I I 

I~l tt1 U, -. •̂ „Q 

11 II 1

9 W m3Ca I N 

H t N~ N O O 

y o ~d aoi a''~i 
P '.~H W ri 

N N N O ri m 
m U O ~ 

II II II m U 

> P fa d  t'. 

1 ~ ~ Nfi' 

0 o aoi •°i m 
U U U ri S. •~-1 

I l i  t i  U H 

6~~ 

O 

r 

vll 

~i 

Fi N R 
~-- e- •~-• H rl rl 
11 II II N 

m 
U U U m b N 
H H H 

im-i m rH-1 

x m ~~ ~ 
'",cal ~' H  R •I~ m 

I H O 6 ~ 
ri ~ •ri 

c~ a New cm,~ 3 Id T1 N 
O +-i F! P v1 

+~ 
ri  

r1 O rl f-~ m r1 m 
ro•N m a~ a>H~ 

ms,P 
V 

s~ cm.roti 

ro H m P 
aroma •NNE sN.~~.a 

~ ~~~ o a~'imcN. aaaoiNs~-1 pl~dm m0 m~ 
~ J  mmt9 ~yoN a

+~~m >~ro~++~s. 

oroH .>m:~mm 
,tiro oeoc>,c, 

H 
H 

P 
~ Ea •NI ti 6 H 

i 1 I yHF~C 

aq mm+>q I >~ 1 

~ ~ H ri P~ ~ 
N 

m "'I O 

a~ ~~~~ 

~~ ~~~~ 
~ ro o c~ o 

~ O o~ 
W 

m 
rl i~-~ U S-1 W +' 

0o R.~ai~b ro m 
aH,m+~ m ~+ •,a 

o m H N~.~~ y m .~ 
~ v H`a FOa ~ v ~' ~ 

~H VIU~ a R m ~dq~ 
,~iN 

z ro ~d mb~~ s~oas,+>p 
Q+~H6~ m ~,` Yi•,~ m fi x,-+ 

+> h0 0  >~ ~ 
+~U~+'~U 
O N O U (q 
~qr~m 

mU~+00 
f. ~ U S. +~ 

a 
m° bc,~-mi 
H a A 

tY.mm ``imgm 
H ~ C(1 O P ~ •'-1 ~ 

z ~•rroiHgo~m 
U I Fa U O Ul O +-' 

U H,~.h U'd U] 
O ~aroiw~S~, omi~~q 

'~ ro o. +> ro o 
"~ N ~ ~ 

~Aowa ro_m~rr~ 
~H40 OH O 

U 
N 

~UU1 .Z ~"' ~ gg
wa~i~~w*'w°0a~i 9q6 

W 
m N uz ~ g l-1 

Fro. 
,-/ m •rl 

~~~ 

H S~mdOim~ •rNl tai pCbmD 

~G m~H~g 1~9 x  V1 U101 

~ 
~ 

o ̀ n a al'i ~I  ~ o ~ai aGi aNi 

m H PI q q ~ 

W 5zo m 

v~ 

U \N 

6 ~ H 

~xow 
~ m >G +~° ,~ +°~' ~ N 

H 
•NIP P ~ ~ Il•l I ~ ~ ~ m N ~-- -- +~ au 

H +'~ ~ m ro m~ N N N N 
O •rl U U W~ U •r-a 40 N~ m 

,o.,~i ,°~' i i H H W H 
cro+ P̀la~i NI u u u n 

v ,-I ~ 0 6 c
c
4o ~~ o c~i w c~i 

w o ^^ m E" H rn mi P P P P 
map P P P~ P 5 v~ ~I.1... I.~~~ 

~6 c
y
N
~ 

~}

ro

~- M c ~. 
cy
a~j 

m ~ ❑~ w w 
((o~~ 

~ •rl N B H 6 F3 ~ B SHa ~~-I C.' f31 H H H W 
CO H+> mHm HI 1 1 i 
c`m ro II II II 

~I

1

7 

II I

R

I

1

+.~I`m+~ OI

•~rI N q W 0.l W W p~ W 
~S CN,  ~ U 

a N tm. P~ P P P y .q N m 
!-a U U 1 I I 1 1 I U U .'~.' 

U 
0 

60 ~ _ + oo~ccw 
u, o In o U Ic. \ ~I ~ i y. as 

W .- ~ N L~ 
OU 

~~~~~~ roi~M~~ 
~ ~ ~ ~ ~ ~ ~ ~I ~i 11 II II V 

U U by ^ 

m m ro ml U 
aroi ~ 9 rm3 ~ o wl o  In 
~ H O ~ 
H ^ O O 1

0
6
0 {.~ 

It\ • ̂ I M O 
~ ~ N % ~ ~~ N 

NI 
II 11 

•mm ~ 
9 mmc~, rol P 

~ 5 ~ II II 
Po~ 

A+ ~ rol 
ro 

H 

ch
 S

e
it
e
 D

 
m 

it
 

a
u
ss

i 
pa

ge
 D

; 

c 
x Fa 
o m °~ 

k ~ 
N 
~ ~ 

it ~ 

N Ul 

~- N 

0 

N 
N 
N 

d• 

m 

N 

N 



OC60 
UQ 

¢~ ~o v N O  ~ 

I 

0 

'~VN 
E~~
~~ 
C 

y O 
Or 
~' O 

~.F ~ 

i 
i 
1 
I 

r 
l

O 

N c~~j 
u u w .~ 

~V 1; ~o 
I'~

i 
i

o"~ eV iiiiiti.~iiiiiiiiiiiiiiii ~ iiii~iiiiiiiiiuiiii v iiiiiiiiinu~' ttttttttt
b ~ .......i..i .............. ~....~ t...7i.il I..i. .........I111 

O i....... 
O i ~ ....■ ....................H...a...~■~..iN....  

~. V' ..1.1... ~ .............~.........11..........7...11.... 111111111~1~11 ' 1111111 
i..........i. .........W....i.....Ji..N.... ...ii....n V O  ....... 

b II ............. .........11.....x.... 1...11....  I I 
~ 

"~~" 
o ~~1111111111111141111111111tIIIII11111y111F11111 IIIIIIIII~N~a  i .... .......... N.......aO.. N....11...Y.... .........Mll1J JI I 0 
.......N.........a.........■1....11...al.talt...........t..alflll7w¢> .... 
.......~~':JJ..........J.........■J...■W....N...NOi............YYNJIIaI~ 
........~...........11..........7...■11....Il...11.....i........alllfl! w.n~ 

IIIIIIId1111111111~8111118 ~Illl~~illlnlllrllll ~~' I  
I 

I i ~ I I , aI 
111~~111~'llll~lllllll~gl~~~~~~~~■■■■■■.1~. .__ 11 1 W_ 

 ., 
............. .~.~L~...................i .......... , p,V ~.~.......■..■■■■■■■■■■■■/ 
....... ~I..0 ~ J  

II Q
m 

FI ~N 

,' 

..........  
N iiiiiiii ...........  ~~I....i.. 

  '~~li.....■ .............................. 
iiiiiiiiiiii ~~~11111 ■....~:~...........■...........i .................. ,............■  

O 

O 
N 

v 

Q 

ti~ 

m 

rn

N 

I~I
lllll

llll>
>I~

llll(
I~~

Illl
l II I 



oc~o 
ii~u

~uu
iim

uum
uum

um
iiui

. 
72

02
19

0—
)5

.3
. e

q.
 

3 
~+ a, a, u 
~C C 

W 
a' .Q 

,~ O 

'~ ~ 
N C 

~°' a 
~• c o ,o 
E N 
~ u 
~c 

~~ 

h21e 
150 

100 

50 

0 
0 

O 

—SCE=2V 
Tamb =25

°C 

i

O N

7R06081 C 
OC60 15-11 'S8 

1 2 3 4 ZE (mA) 5 
2.2.1964 



oc~o 

GERMANIUM P-N-P TRANSISTOR 

Germanium transistor of the p-n -p type in all-glass construction for general 
purpose applications. 

LIMITING VALUES (Absolute max, values) 

Collector -emitter voltage at +VBE > O.1 V —VCE max. 30 V 

Collector current (d . c . and average) —IC max . 10 mA 

Collector current (peak value) —ICM max. 50 mA 

Total dissipation up to Tamb = 25 ° C Ptot max. 125 mW 

Junction temperature: continuous T~ max. 75 ° C 

incidentally T~ max, 90 °C 

CHARACTERISTICS 

D.C. current gain at T~ = 25 ° C 

—IC = 0.4 mA; —VCE = 4.5 V 

—IC = 10 mA; —VCE = 4.5 V 

Small signal current gain at T~ = 25 ° C 

—IC = 0.5 mA; —VCE = 2 V 

Cut-off frequency 

-IC = 0.5 mA; -VCE = 2 V 

hFE 
typ. 40 

21 to 65 

hFE typ. 40 
18 to 53 

hfe tYP• 30 

fhfe typ. 15 kc/s 

MECHANICAL DATA Dimensions in mm 

max 75 

F. 
720336] 

The red dot indicates the collector 

1) Not tinned 

3.3.1965 

min 37 

i i 

.~ 

max 1.5 
v 
O 

7Z2 3183 

1 
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_JIEBO 
Courbes de diode de s'emetteur-(mA~ 
Diodenkurven des Emitters 

I I
Emitter diode curves 

7R05503 
OC70 9-5-57 

10 

—I~=OmA 
Tamb=25°C 
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—10 

40 

—~CEMmox 

~ ~~~ -~C r) x
V 
,?0 

20 

10 

0 
4,1 

0 

IEBO (~A) 
—5 

0,5 i 1 ~EB(~)

—VCEMmax~ VCEmax=moximum permissible values of —VCEM and —VCE 
—~CEMmax~—~CEmax—voleurs admissibles au max. de —VCEM et —SCE 

7Ro5799 —VCEMmax~ VCEmax=maximal erlaubte Werte von —VCEM and —VCE 

1,5 

OC7/ 24-1-'59' i ~EProvisions must be made to ensure 
thermos stability. 
II faut pprendre des mesures pour 
assurer io stabisif€ thermique. 
Es soilen Massnohmen getroffen warden 
zur Sicherung der thermrschen Stabisittit. 
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200 

PCmax 
(mW) 

Aso 

PCmax=max'mum permissible PC 

PCmax=PC admissible au max. 
PCmax=maximal erlaubte PC 
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'Provisions must be made to ensure 
thermal stability. 
Ii taut prendre des mesures pour 
ossurer Ia stob,•'lite thermique. 
Es soiien Mossnahmen getroffen werden 
zur Sitherung der therm~schen Stabilifof. 
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GERMANIUM P-N-P TRANSISTOR 

Germanium transistor of the p-n-p type in all glass construction with metal 
envelope. It is meant for class A output and driver stages at battery voltages of 
up to l2 V. \ 

LIMITING VALUES (Absolute max. values) 

Collector -base voltage 

Collector -emitter voltage 

Collector current (d.c. and average) 

Total dissipation up to Tamb = 25 oC 

Junction temperature; continuous 
incidentally 

~ THERMAL RESISTANCE 

From junction to ambient 

CHARACTERISTICS 

D.C. current gain at Tj = 25 °C 

-IC = 5 mA; -VCg = 6 V 

-IC = 50 mA; -VCg = 6 V 

-IC = 300 mA; -VCg = 1 V 

Cut-off frequency 

-IC = 50 mA; -VCg = 6 V 

-VCg max. 26 V 

-VCg max. 26 V 

-IC max. 300 mA 

Ptot max. 550 mW 

T~ max. 75 °C 
Tj max. 90 oC 

K < 0.22 ° C/mW 

typ. 50 
hF E 25 to 125 

typ. 60 
hF E 40 to 100 

hFE 
typ . 40 

25 to 75 

typ. 16 kc/s 
fhfe > 8 kc/s. 

MECHANICAL DATA Dimensions in mm 

E 
B 
C-

1) Not tinned 

~ ~' 

~ o~ 

0 
E 

rzo33~z. 

max 15.7 ~ ~ min 37 ~ 

max 1.5 O 

The red dot indicates the collector 7Z2 3184 

1 3.3.1965 
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R.F. GERMANIUM TRANSISTORS 

Germanium alloy-diffused transistors of the p-n-p type in TO-7 metal case. 
These transistors have a low collector capacitance and high transconductance 
at high frequencies. 

LIMITING VALUES (Absolute max. values) 

Collector-base voltage -VCB 

Collector current (d. c. and average) -IC 

Total dissipation up to Tam = 45 oC Ptot 

~ Junction temperature: continuous T~ 
incidentally T~ 

CHARACTERISTICS 

Frequency at which Ihfe I = 1 

-IC = 1 mA; -VCg = 6 V 

max. 20 V 

max. 10 mA 

max. 50 mW 

max. 75 
max. 90 

oC
oC

fl  typ. 70 Mc/s 

MECHANICAL DATA Dimensions in mm 

1) Shield lead connected to case 7Z2 3182 

1 3.3.1965 



40809 

AUDIO FREQUENCY PACKAGE 

The package 40809 consists of 4 transistors, namely an AC127, an 
AC128 and a matched pair AC127/AC128, intended for application in 
audio frequency d, c . -coupled amplifiers with complementary output 
stages with power outputs up to 1200 mW, 

The matched pair AC127/AC128 (NPN/PNP, marked 3) consists of 
two transistors with high values of the d,c. amplification factor hFE 

The AC128 (PNP> marked 2) should be used in the driver stage. 

The AC127 (NPN, marked 1) is meant for use in the pre-amplifier 
stage . 

FOR THE DATA OF THE INDIVIDUAL TRANSISTORS PLEASE 
REFER TO THE DATA SHEETS OF THE AC127 AND THE AC128 

APPLICATIONS 

On the following pages four circuits are described in detail 

QUICK REFERENCE DATA 

Circuit 

Supply voltage 

Maximum output 
power (dtot = 10~) 

Required input 
voltage (Po = 50 mW) 1) 
without feedback 

with 6 dB feedback 

I II III IV 

VS 6 6 9 9 V 

Po max 350 700 650 1200 mW 

Vi eff 1.8 2.1 1.0 1.2 mV 

Vi eff 3.5 5.0 2.5 2.0 mV 

1) Spread of input sensitivity < 3 dB 7Z2 2731 

~.i.~sss 



40809 

TYPICAL OPERATION CHARACTERISTICS (f = 1 kc/s) 

uumiimimiimmuuuuuumi 

Circuit 

Supply voltage 

Max. output power at dtot = 10% 

Input voltage at Po = 50 mW 
without feedback 
with 6 dB .feedback 

Input voltage at Po =max. 
without feedback 
with 6 dB feedback 

Zero signal collector currents 1) 
of transistors 3 

Collector current peak at Po max 

Collector current of the driver 
transistor 2 

Midtap voltage at B 

Typical input resistance at A 
without feedback 
with 6 dB feedback 

I II .III IV 

VS 6 6 9 9 V 

Po max 350 700 650 1200 mW 

Vi eff 1.8 2.1 1.0 i . 2 mV 

Vi eff 3.5 5.0 2.5 2.0 mV 

Vi eff 5.3 8.6 4.6 5.6 mV 

Vi eff 10.7 20.7 10.4 10.2 mV 

I IC I 4 5 3 5 mA 

ICM "'260 500 300 470 mA 

-IC 4.6 8.3 5.4 7.7 mA 

V 3.3 3.6 4.9 4.9 V 

R i 3.8 6.0 3.3 2.8 kS2 
R i 7.3 11.5 6.4 4.3 kSt 

Stable continuous operation is ensured up to Tamb = 45 ° C, provided 
the output transistors are mounted as indicated in the following table 

AC127 

AC128 

I II III IV 

A C B C 

A A A B 

A =without cooling fin or heatsink in free air 
B =with cooling fin (code no.56227) 
C =with cooling fin (code no.56227) mounted on a 1.5 mm aluminium 

heatsink of at least 12.5 cm2

1) To be adjusted"with R 7 7Z2 2732 

2 1.1.1965 



40809 

List of components 

without feedback 
with 6 dB feedback 

Tolerance of resistors: 
10~, unless otherwise 

specified 

1.1.1965 

Circuit I II III IV 
R 1 1.2 2.7 6.8 2.2 kS2 
R2 22 18 33 18 kS2 
R3 15 15 22 15 kSZ 
R4 2.2 2.2 3.3 2.2 kS2 
R5 1.5 2.2 1.8 1.5 kS2 
R6 (5~) 560 270 750 510 SZ 
R 7 100 75 75 100 S2 
Rg 68 75 100 39 S2 
R9 = R10 (5%) 1.5 0 2.4 0 S2 
R11 (NTC) 0 130 0 130 S2 
R L 8 4 10 8 S2 
RF 0 0 0 0 

R F 5.6 12 5.6 2.7 S2 
C1 6.4 6.4 6.4 6.4 µF 
C2 100 100 100 100 µF 
C3 320 125 320 400 µF 
C4 200 160 125 200 µF 
CS 400 1000 320 400 µF 
Ch 0 3900 0 0 pF 

7Z2 2733 
3 



40809 

~m
m

m
m

m
m

un
m

um
~ 

0 
Va

(dB) 

-2 

Circuitl; 6V-350mW 
i  I I l l ll 

I;—constant 
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-4 
0.01 0.1 
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without feedback 
  with feedbock 

l  
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Photoelectric semiconductor devices 
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Integrated circuits 





OM200 

INTEGRATED CIRCUIT 
AMPLIFIER FOR IN THE EAR HEARING AID 

Monolithic semiconductor integrated-circuit amplifier in a plastic envelope, 
primarily intended for in the ear hearing aids . 

QUICK REFERENCE DATA 

For meaning of symbols: see page 3 fig.l. 

Supply voltage Vl _g max. 5 V 

Output current I2 max. 5 mA 

In a practical circuit as given at page 3 fig.l: 
Total supply current Itot typ. 1 mA 

Transducer gain 

Power output at dtot = 10 °/~~ 

Frequency cut-off (-3 dB) 

Total device dissipation 

~tr 

Po

fc

Ptot 

> 75 dB 
typ. 80 dB 

> 0,2 mW 

> 20 kc/s 

max. 25 mW 

MECHANICAL DATA 

white dot 

Dimensions in mm 

max 0.12 

~ max2.8 

white dot 

]Z03]36 

~ min 3.5 ~ 

3 

a 

i 

0.3 

max0.35 

~_ ' 0.635 
_ 0.635 
_ . 0.635 

0.4 

The sealing of the plastic envelope withstands the accelerated damp heat test of 
IEC recommendation 68 (test D, severity IV, 6 cycles). 

7Z2 3173 
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OM200 

RATINGS (Limiting values) 1) 
(for meaning of symbols see page 3, fig.l) 

Voltages 

Supply voltage Vl _3 max. 5 V 

Output voltage V2 _3 max. 5 V 2) 

Input voltage -V4 _ 3 max . 5 V 

,Currents 

Output current 

Input current 

Dissipation 

Total. device dissipation (See page A.) 

Temperatures 

Storage temperature 

Ambient temperature 

I2

I4

Ptot 

Ts tg 

Tamb 

max. 5 mA 

max. 5 mA 

max. 25 mW 

-20 to +80 ° C 

max. 80 ° C 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
at Vl _g = 1.3 V and Tamb = 25 °C unless otherwise specified 

I2 see fig.l 

_' Supply current (no signal) 

  Transducer gain 3) at f = 1 kc/s 

V1 _3 = 1.3 V; Tamb = -10 °C 

V1 _3 = 1.1 V; Tamb = 25 °C 

Itot 

zl

~tr 

~tr 

qtr 

< 1.2 mA 

typ. 0.34 mA 

> 75 dB 

typ, 80 dB 

typ. 78 dB 

typ. 76 dB 

1 ) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 

2) This value may be exceeded during inductive switch-off for transient energies 
< 10 µWs. 

3) The transducer gain is defined as the ratio of the 
1' 

output power in the load of Z =1.5_kSl and the ~tr - ° 
available input power of the source withRg = 5kS2 Vi2~4RS 

7Z2 3174 
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OM200 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
at Vl  _3 = 1.3 V and Tamb = 25 oC unless otherwise specified 

I2 see figure 1 

Total distortion at f = 1 kc/s 

Po = 100 µW 

Po = 200 µW 

Noise figure at RS = 5 kSt 

bandwidth = 400 to 3200 c/s 

Frequency cut-off (-3 dB) 

Value of RF  to adjust I2 at 0.7 mA 

I2 = 0.7 mA, 
adjusted by means of RF . 

Vl -3 = 1.3 V; 'I'amb = 25 oC . 

Rg=5k.(l. I4 

Fig.l 

Rp 

dtot 
typ. 
< 

4 

dtot < 10 

F < 6 dB 

fc > 20 kc/s 

> 50 kSt 
R F typ . 300 kSZ 

< 700 kSt 

~ tot 

7203337 

0.5 k,f1 
IZI=1.5kd1. 

SOLDERING RECOMMENDATION 

A: Iron soldering 

At a maximum iron temperature of 300 °C the maximum "permissible sol-
dering time is 3 seconds, provided the soldering spot is at least 0.5 mm 
from the seal and the leads are not soldered at the same time. Soldering 
in immediate subsequence is allowed. 

B: Dip soldering 

At a maximum solder temperature of 250 oC the maximum permissible 
soldering time is 3 seconds, provided the soldering spot is at least 0.5 mm 
from the seal. 

4.4.1965 
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56200 

COOLING FIN 

Dimensions in mm 

19,5 

I 

5,65 

h 

)IW4X 

Fin material; brass, nickel plated 

7Z2 3316 
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56201 

Type 56201 consists of the following components (1 to 7) Dimensions in mm 
43 

'iiiimiiiiiiiiii! 

1. 

1 mica washer 

2. 

2 cheese head screws, slotted 
Material; brass, nickel plated 

  ~ M3 

ncrces f2 

3. 
2 Philite insulating bushes 

3,B 3,07 

~~ 
7,5 

Sri
_h

vzawc 

4. 
3 plain washers 
Material: brass, nickel plated 

5. 
1 solder tag 

6. 
2 serrated lock washers, 

internal teeth 
Material; steel, nickel plated 

~0,4 

Rflclb 

7. 
hexagon nuts 
Material: brass, nickel plated 

2, 
M3 

5,5 ~ 

~w: 

7Z2 3317 
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56201a,b,c,d 

Type 56201a consists of items 1 and 3 only (see 56201) 

Type 56201b is a lead washer Dimensions in mm 

124149) 

Type 56201c consists of item 3 only (see 56201) 

Type 56201d consists of item 1 only (see 56201) 

miiiiiiuiiiiiiiiiiiiiiiiiiiiumim 

722 3318 
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56202 
56203 

'I~pe 56202 consists of the following components (1 to 3) 

1. ~ 

1 plain washer 
Material: brass, nickel plated 

Dimensions in mm 

,~qe

2. 

1 serrated lock washer, internal teeth 
Material: steel, nickel plated 

05 

RWGAS 

3. 

1 hexagon nut 
Material: brass, nickel plated 

YJ 

Type 56203 consists of the following components (1 to 2) Dimensions in mm 

l • 32 

l mica Washer 

nw4m 

2. 

2 Philite insulating bushes 

7Z2 3319 
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56204 
56206 

Type 56204 is an aluminium cooling plate 

Dimensions in mm 

riiiiiiiiiiiiiiii/a ri/iiiilii/i//l//G~ 

25 

Type 56206 consists of the following components (1 to 2) Dimensions in mm 

1. 

1 hexagon nut 

Material: brass, nickel plated 

2. 

1 dish spring 
Material: steel, nickel plated 

n<,<n 
7Z2 3320 
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56207 
56208 

COOLING FINS 

i 

mi 

uunnn 

umu 

i 

u 

X6207 7,5 

Material: aluminium, blackened 

56208 

'~ 

~ ~ 

'~ 

H 

Material: brass, nickel plated 

nay 

Dimensions in mm 

7Z2 3321 
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56209 
56210 

COOLING FINS 

56209 Dimensions in mm 

R

I 

I ,~a.~ 

Material; brass, nickel plated 

56210 

h~ 

N 

Material; brass, nickel plated 

~3 

20 
7,5 

1ZV<ie 

5.5.1965 
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56212 

Type X6212 consists of the following components (1 to 3) Dimensions in mm 

1. 
1 hexagon nut 
Material; brass, nickel plated 

3,2 

9.5 _ 

2. 

1 plain washer 
Material; brass, nickel plated 

3. 

1 lock washer, external teeth 
Material; steel, nickel plated 

min 1,3 

)Zu6]L 

7Z2 3323 
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56213 

Type 56213 consists of the following components (1 to 5) Dimensions in mm 

1. 

1 mica washer 

0 
 0 

32 ~~ 
:..~~s 

2. 
2 Philite insulating rings 

3. 
1 cable lug 
Material; brass, nickel plated 

0,5 

~~ 

4. 

1 lock washer, internal teeth 

Material: steel, nickel plated 

min 1,3 

5. 
1 hexagon nut 
Material: brass, nickel plated 

5.5.1965 
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56214 
56215 

IIII
IIII

Iilll
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lllll

lllll
lllll

ll 

Type 56214 is a lead washer 

Ozer<ee 
Y///l////i////~J !i///O/ll////////////. 

Dimensions in mm 

Type 56215 consists of the following components (1 to 2) Dimensions in mm 

1. 
1 hexagon nut 
Material; brass, nickel plated 

2. 
1 dish spring 
Material: steel, nickel plated 

7Z2 3325 
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56218 

Type 56218 consists of the following components (1 to 3) Dimensions in mm 

1. 

1 top clamping washer 
of insulating material 

zzA 
2A ~ 

~.t 

2. 

1 bottom clamping washer 
Material:.brass, tin plated 

22A 

G.1 C~//a 

~ 7.7 

t'//.1 C~ 

3. 

1 mica washer 
2.7 

$0,05 

7Z2 3326 
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56226 
56227 

COOLING FINS 

Dimensions in mm 
56226 

Material: 
brass, nickel plated 

56227 

Material: 
brass, nickel plated 

m 

~ ~, 

~2 

7245263 

7245262 

7Z2 3327 
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56232 

MOUNTING ADAPTOR 

Type 56232 consists of the following components (1 to 3) Dimensions in mm 

1. 

1 mounting adaptor 

2. 
1 hexagon nut 
Material: brass, nickel plated 

3. 
i dish spring 
Material: steel, nickel plated 

7245269 

722 3328 
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56239 56240 
56243 

Types 56239 and 56240 consist of the following components (1 to 2) 

Dimensions in mm 
1. 

1 mica washer 
(both types) 

h 
0 

o. 

2. 
56239: 2 philite insulating bushes 

56240: 3 philite insulating bushes 

Type 56243 is a flexible top lead Dimensions in mm 

7Z2 3329 
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56244 to 56247 

Type 56244 is a clamp Dimensions in mm 

Types 56245 and 56246 are distance disks of insulating material 

56245 

~ i ~~~~ ~ ~  -~~i
7.9 

]Z452]] 

Type 56247 is a flexible base lead 

56246 

;.  =® 

5 
]Z452]8 

lllll
lllll

ilill
iliil

ill Il
lilll

llll~
l~ 

7Z2 3330 
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56261 56262 
56265 

Type 56261 consists of 2 Philite insulating bushes Dimensions in mm 

3.07 

uumiiiiiimiiimmuuuuuum 

n~ . ~~ 
7.5 

7 45282 

Type 56262 consists of the following components (1 to 2) Dimensions in mm 

1 
1 Philite insulating ring 

,~<,.90. 

2. 
1 mica washer 

Type 56265 is a cooling and mounting clip Dimensions in mm 

Material; 
aluminium, blackened 

251 

7Z2 3331 

5.5.1965 
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HEATSINKS 

GENERAL HEATSINK CONSIDERATIONS 

INTRODUCTION 

Semiconductor rectifier diodes, thyristors and zener diodes for medium and 
high power have power losses which cannot be sufficiently transferred to the 
ambient air by these devices themselves. To prevent excessive junction tem-
peratures the heat transfer capacity has to be improved. 
This is achieved by heatsinks, which transfer the dissipated heat from the semi-
cunductor junction to the ambient air by convection and radiation. 

A flat metal plate is the simplest form of a heat transfer medium, but it is not 
the most efficient form for all conditions. In most cases a more complex form 
of heatsink will have advantages with regard to cost, size and weight. 

This chapter offers, apart from information on heat transfer and the mechanical 
construction of assemblies, useful indications on how to take advantage of re-
verse-polarity diodes, etc., and, finally, _the technical data on three types of 
heatsink with examples of calculation. 

HEAT TRANSFER PATH 

In a silicon rectifier the heat is generated inside the silicon wafer. From there 
the heat flows mainly t6 the base of the device. and then via the heatsink to the 
surrounding air. The heat flow through heat conductors is analogous to the flow 
of electric current through electrical conductors. In this analogy the thermal 
resistance (K in ° C/W) corresponds with the electrical resistance (R in S2). 

Fig.l shows the heat path from the junction to the ambient air as a series con-
nection of three thermal resistances: 

uimm 

mmiiimiiiimmuuuu 

Kj_mb :The thermal resistance from junction to mounting base. Its value can 
be found in the data sheets of the relevant semiconductor device. 

Kmb-h ~ The contact thermal resistance. This is the thermal resistance from 
mounting base to heatsink, resulting from the contact area being lim-
ited and the contact itself being imperfect. Its value can also be found 
in the data sheets. 

Kh_a :The thermal resistance of the heatsink. This is the thermal resistance 
between the contact surface and the ambient air. 

Once the heat has been transferred from heatsink to ambient, cool air must 
replace the heated air. 

According to fig.l the following formula can be used in heatsink calculations: 

Tj - Ta b = P x.(Kj-mb+Kmb-h+Kh-a) 7Z2 3310 
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HEATSINKS 

Fig.l Analogy between heat conduction 
and electric conduction 

lI
J 

~ Tm b 
//--

IIIIIII ~~ ~ Th

~zoasaa 

j-mb 

Kmb-h 

^h-a 

Tamb 

Tj - Tamb= 
PxKj_a

Rj-mb 

—Vmb 

Rmb-h 

— Vh

Rh_a

  Vamb 
Vj —Vamb= 
IxRj_a

MEANS TO IMPROVE HEAT TRANSFER 

The contact thermal resistance can be made as small as possible by using; 

1. a large contact area 

2. plane contact surfaces by proper machining, grinding, etc. Heatsinks should 
be blanked or made burr -free after punching or drilling holes 

3. sufficient pressure by applying at least the rated minimum torque. Use a 
torque spanner 

4. silicon grease to fill up air pockets . A thin layer of air has a much higher 
resistance to heat flow than a thin film of grease 

The thermal resistance of the heatsink can be reduced by; 

1. painting or anodising the surface, .which improves heat transfer by radiation 

2. higher speed of the cooling air 

3. larger size of the heatsink 

The air flow can be obtained in the simplest way by natural convection. Any 
obstruction should be avoided. Therefore fins should be placed vertically, air 
intake and outlet apertures should be as large as possible. Ample spacing be- 
tween heatsinks and adjacent structures and provisions to obtain a chimney effect 
also improve the air flow. 

If free convection is not sufficient to remove the heat, a blower or a fan must 
be used. Forced air cooling also permits a substantially smaller heatsink. 

7Z2 3311 
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HEATSINKS 

INSULATED MOUNTING 

In bridge rectifiers it may be desirable to insulate a diode electrically from its 
heatsink by means of a mica or teflon washer. As a consequence the contact 
thermal resistance will be about 10 times that of the case without insulation. 

Since the total thermal resistance has a fixed maximum value for given values 

of P and Tamb (see previous section), the increase of Kmb-h has to be compen-
sated bya considerablereduction of Kh-a(e.g. by using a much larger heatsink). 

Furthermore, the creepage distances along the insulator may be too small for 
the high voltages occurring between diode and heatsink. In fig.2 the creepage 
distances A and B can be made sufficiently large; but C and D will always be 
small. 

mica 

uuuuuuuummiiiommuuuu 

A 

,-, 

,zo~~. 
nylon ortefLon 

metal w' asher 

Fig.2 Creepage distances at an insulated diode 
(C and D are the critical ones) 

CONSTRUCTION OF ASSEMBLIES 

In the previous sections some details have been given regarding the proper way 
of connecting a diode to a heatsink, positioning of heatsinks, etc. 

For better current sharing of parallel-connected diodes a good thermal coupling 
of the devices is needed, which reduces differences in the forward character-
istics.Two series-connected diodes should have a good thermal coupling in view 
of the reverse characteristics. 

Thermal coupling can be obtained by mounting two diodes on one heatsink. On a 
plain cooling fin the two diodes should be mounted according to fig.3, on an
extruded aluminium heatsink according to fig.4. A distance between the two 
diodes equal to one third of the heatsink length provides sufficient thermal cou-
pling. For the electrical connection it is preferred to use a copper strip with a 
thickness of 1 mm. Mounting two diodes on one heatsink also saves mounting 
cost. 

A flat plate with two diodes should have twice the area necessary fora sepa-
rately mounted diode. 
An extruded aluminium heatsink with two diodes should have twice the length 
necessary for a separately mounted diode. 7Z2 3312 
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An electrical series connection of two diodes mounted on one heatsink can be 
obtained by using diodes of different polarity. Figs.5, 6 and 7 show how the 
combination of normal and reverse-polarity diodes simplifies the assembly of 
single-phase and three-phase bridge rectifiers. 

direction of air flow 

V31. 

1 31 

-$-

y,L 

~t X31 
• • ~maoai ~ ozozoaa 

Fig.3. Dimensioning of a plain cooling Fig.4. Extruded aluminium heat-

BYZ 15 -+ 

BYZ 14~ 

fin with two diodes 

ti

zoan 

Fig.S Single-phase full-wave bridge 
rectifier with diodes of differ-
ent polarity on extruded alumi-
nium heatsinks 

BYZ 15 

BYZ 14 

t o to 

ti

~~

sink with two diodes 

Fig.6. Single-phase full-wave 
bridge rectifier with 
diodes of different polarity 
on plain cooling fins 
(Top view) 

I 
ti _~ ti

fl

~L 
]20x060 

Fig.7. Three-phase full -wave bridge rectifier 
with diodes of different polarity on 
extruded aluminium heatsinks 7Z2 3313 
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FLAT COOLING FINS 

The nomogram on next page gives the relation for vertically mounted, flat, 
blackened cooling fins of 3 mm aluminium between the following variables: fin 
size, velocity of the cooling air, heatsink thermal resistance, type of diode 
mounted on the fin and, in the case. of free convection cooling, the power dissi-
pation of the diode. 
The nomogram should not be used when a diode is insulated from the heatsink. 

METHOD OF USING THE NOMOGRAM TO FIND THE REQUIRED HEATSINK 
AREA. 

a. Free convection cooling 

Assume given the type of diode, the power dissipated and the calculated max. 
value of the heatsink thermal resistance. 

Draw a straight line- through the thermal resistance value on scale 3, from the 
point on line 2 that corresponds with the free convection point of the diode used, 
to the vertical line 4. Then move horizontally to the free convection line. The 
intersection of the vertical through this point with the horizontal through the 
power dissipation value on scale. 1 gives the required heatsink area (interpolate 
between the values of the lines 6). 

Example:

An example has been drawn in the nomogram for a BYX13 diode, dissipating 
17.5 W at an ambient temperature of 73 °C. According to the data sheets a heat- 
sink thermal resistance of 3 °C/W is required. 
The nomogram shows that the heatsink area shall be 125 cm2. 

b. Forced cooling 

Assume given by the type of diode, the calculated max. value of the heatsink 
thermal resistance and the velocity of the cooling air. 

Draw a straight line through the thermal resistance value on .scale 3, from the 
point on line 2 that corresponds with both the air speed and the type of diode, to 
the vertical line 4. Then move horizontally to the appropriate line for the air 
speed (lines 5) and from there vertically to the intersection with the horizontal 
line through the arrow "forced cooling" at scale 1. This intersection gives the 
required heatsink area (interpolate between the values of the lines 6). 

Example:

In the nomogram an example has been drawn for a BYZ14 diode, for which a re-
quired thermal resistance between mounting base and ambient of 1.15 oC/W has 
been calculated and which will be cooled with a forced velocity of 3 m/sec. 
Since the contact thermal resistance is 0.15 oC/W, the heatsink thermal resist-
ance should be 1 ° C/W. The nomogram shows that the required heatsink area 
is 100 cm2. 

7Z2 3314 
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HEATSINKS 

MOUNTING INSTRUCTIONS FOR DIE-CAST HEATSINKS 

~II
IIII

IIII
IIII

IIII
IIII

IIII
IIII

IIII
IIII

I 

1. At free convection cooling or .forced air flow 
< 0.5 m/sec the heatsinks should be mounted 
with the fins vertical and with a distance to the 
chassis bottom > 100 mm. 

2. At forced air flow > 0.5 m/sec the heatsinks may be mounted in any position. 

3. Minimum distance between heatsinks in a row. 

Heatsink Distance 
a 

(mm) 
b 

56219/35 > 5 > 25 
56228/38 > 5 > 40 
56221/36 > 10 > 50 
56223/37 > 10 > 50 

4. The rectifier devices should be fixed to their heatsinks with the torques speci-
fied in the relevant published data. Use a torque spanner. 

5. For insulated mounting of heatsinks two sizes of mounting strips made of 
insulating material are available. 

Length 750 mm 

Strip Dimensions 
a b 

(mm) 
c d 

Weight (g) 
(with cover) 

56233 10 36 14.1 22 330 
56234 13.b 50 20.1 28 615 

7Z2 3340 
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HEATSINKS 

MOUNTING INSTRUCTIONS FOR DIE-CAST HEATSINKS (continued) 

6. Mounting holes to be made in the strips: 

soy 

Heatsink Strip ~ Dimensions 
a 

in 
b 

mm 
c 

56219/35 56233 < 1.5 7.5 4.3 

56228/38 56234 < 1.5 10.2 6.3 

56221/36 56234 < 1.5 10.2 6.3 
56223/37 56234 < 1.5 10.2 6.3 

.COOLING CHARACTERISTICS OF DIE-CAST HEATSINKS 

The cooling characteristics may be derived from the nomogram on page 10, the 
use of which is different for free convection cooling and for forced air cooling. 

A.. Free convection cooling 

- Start from the dissipated power on the right hand scale. (This value can be 
found in the data sheets from, the graph showing Ptot as a function of the 
average current ID). 

- Trace horizontally to the line for the heatsink under consideration. 

- Trace vertically to the line for free convection cooling. 

- Trace horizontally to the left. hand scale and read the thermal resistance 
of the heatsink. 

(See example 1 on page 9) 

B. Forced air cooling 

- Start from the appropriate arrow forced air cooling .at the right hand scale. 

Trace horizontally to the line for the heatsink under consideration. 

- Trace vertically to the line for the air speed that will be used. 

Trace horizontally to the left hand scale and read the thermal resistance 
of the heatsink. 

(See example 2 on page 9) 

7Z2 3341 
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HEATSINKS 

EXAMPLES OF CALCULATION 

1. Calculation of the maximum allowable ambient temperature 

A diode, type BYZ10, having a dissipation (Ptot) of 5.5 W 1) will be used on a 
heatsink type 56235 with free convection cooling. 

The graph on page 10 shows that the thermal resistance of the heatsink(Kh) 
will be 11 °C/W . 

The data of the diode show: 
Maximum junction temperature 

Thermal resistance from junc-
tion to base of the diode 

Thermal resistance from diode 
base to heatsink 

Tj max 

Kj-m

Km -h 

= 

= 

= 

150 

6 

0.6 

oC 

°C/W 

°C/W 

From the formula Tamb max = Tj max - Ptot x Ktot it follows that the maxi-
mum allowable ambient temperature will be: 

~'ambmax=150-5.5x(11+6+0.6)=53°C 

2. Calculation of the air speed 

A diode, type BYZ14, having a dissipation (Ptot) of 40 W 1) ~,vill be used on a 
heatsink, type 56237, with forced air cooling at an ambient temperature of 
45 °C . 

The data of the diode show that Tj max = 150 °C, and Kj _m and Km _h are 
1 ° C/W and 0.15 °C/W respectively. 

From the formula Ktot < 
T~ max - 'Tamb it follows that 

Ptot 

Kj -m + Km -h + Kh 5 
150 - 45 = 2 63 °C/W and hence 

40 

Kh _< 2.63 - 1 - 0.15 = 1.48 °C/W 

The graph on page 10 shows that a minimum air speed of 0.8 m/sec mustbe 
applied . 

1) The power value can be found in the diode data sheets from the graph showing 

Ptot as a function of the average current ID. 7Z2 3342 
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HEATSINKS 
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56219 
56220 

DIE-CAST HEATSINK 

Die-cast heatsink of aluminium alloy, painted black, with 10-32-UNF tap hole for 
rectifier device. 

Type 56219 =heatsink +fixing material 
Type 56220 =insulated mounting support 
Type 56235 =complete heatsink, 56219 + 56220 

Composition Dimensions in mm 

56279 

Heatsink body 

Weight 56219: 29 g 
56235: 35 g 

For mounting instructions and 
cooling characteristics see 
General Heatsink Considerations 
page 7 to 10 

I ~' 
l ~ 

56220 

max 20 

70-32-UN F 

7Z2 3343 
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56221 
56222 

DIE-CAST HEATSINK 

Die-cast heatsink of aluminium alloy, painted black, with M8 tap hole for recti-
fier device. 

Type 56221 =heatsink + fixing material 
Type 56222 =insulated mounting support 
Type 56236 =complete heatsink, 56221 + 56222 

Composition Dimensions in mm 

56221 

m 
~~ 
~~ 

~~  ~ 

~I i 

~ / 

i 
r - \ 

56222 

max 40.5 

7Z2 3344 
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56221 
56222 

Heatsink body Dimensions in mm 

27 

~!

E 

Weight 

56221: 266 g 
56236: 285 g 

T 
I 

 t I 

~, 26 
max40.5 

MB 

i 
J 

1

I 
. T. 
. I: 
1 

30° ~ ~ ,zouse E 

16.4 r 
28.1 

_ I 
r5.3 

For mounting instructions and cooling characteristics 

see General Heatsink Considerations, page 7 to 10 

of 

~c 

7Z2 3345 
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56223 
56224 

DIE-CAST HEATSiNK 

Die-cast heatsink of aluminium alloy, painted black, with M12 tap hole for rec-
tifier device. 

Type 56223 =heatsink +fixing material 
Type 56224 =insulated mounting support 
Type 56237 =complete heatsink, 56223 + 56224 

Composition 

56223< 

Dimensions in mm 

7Z2 3346 

5.5.1965 



56223 
56224 

Heatsink body Dimensions in mm 

27 

E 

I V 

~---►1 
max40.5 . 

Weight 

56233: 260 g 
56237: 300 g 

M12 

I 
I

I 
I 
1', 

30°  ~ ~ ~ ~ 
10.3 28.1 

For mounting instructions and cooling characteristics 

see General Heatsink Considerations, page 7 to 10 

5.3 

of 
c 
~E 

7Z2 3347 
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56228 
56229 

D1E-CAST HEATSINK 

Die-cast heatsink of aluminium alloy, painted black, with M8 tap hole for. recti-
fier device. 

Type 56228 =heatsink +fixing material 
Type 56229 =insulated mounting support 
Type 56238 =complete heatsink, 56228 + 56229 

Composition 

5s22s 

Dimensions in mm 

7Z2 3348 

5.5.1965 



56228 
56229 

Heatsink body Dimensions in mm 

0 
E 

Weight 

56228: 120 g 
56238: 130 g 

_20, 

e 
I 
 1 

20~ 
~max35.5 

For mounting instructions and cooling characteristics 

see General Heatsink Considerations, page 7 to 10 

7Z2 3349 
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56230 

EXTRUDED .ALUMINIUM HEATSINK 

Extruded aluminium heatsink, supplied in lengths of 150 cm and unpainted. 

Dimensions in mm 

~m
iiiiii

uiu
iuii

ui iiiiu
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ii 

Weight: 
4kgperl.5m 
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5.5 

58.8 
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5631 

EXTRUDED ALUMINIUM HEATSiNK 

Extruded aluminium heatsink, supplied in lengths of 150 om and unpainted. 

Dimensions in mm 

Weight: 
6kgperl.5m 

cn 
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s in 
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ses ~f 
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~~ 
r.,•■■■■■■■■\~~■■■■■■■ ~■ i■■■■.-.■■■■■■■ ■■■ •■ i~~■■■■■■■■■■■■■■■■■■ 

■ ~ ■~■\~~!\■\Cep■■■O~~\■■■■~~\■■■■C\■■\.\■■■■■■■■■■■■■ 

■■■ y c ■■■■■■■■■■■■■■■■■■■■■\~ ~~~~a~■■~~~~\~~■~\■6`\■■■■■■ ■■■ v o ■■■■■■■■■■■■■■■■■■■■■■■~■■~.~~~_~_~■■~.~.\~~■r\■\\■■■■■ ■■■ s v ■■■■■■■■■■■■■■■■■■■■■■■■■■■■~■■\~~_~~~\■~~~~\~■\\■■~■ 

►■e~~■~a~■■■■■■■■■:;~■■~-~■ ■■c~■■■■■■■■■■■■■■■■■■■■■ 
■■■►~~■a.■■.■.~~~■■o .■■■■\~~■■■■..■■■■■■■■■■■■■■■■■■ 

■■■ yea■■■~~r~~~■■■~~~~■~■■■\~~■■■\~~■■■\~■■■■■■■■■■■■■■■

■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~■6.__ ~~CC\\■ 
:::::::G::::::::C::::::CC:C ::::::::::::::::::::::'::::: 

0 
v 

c 'e
Y V 
v a, 

m 
a k 

E 
~o 

I 
tit

O 

O -~ 
O 

ti° i 
o ~~ 

0 
7'L2 3351 

5.5.1965 



56233 
56234 

MOUNTING STRIPS 

Type 56233 consists of the following components (1 to 2) Dimensions in mm 

~m
iiii iiiii

uiu
uiiu

uiu
uiii

m 

1. 
1 mounting strip of 

insulating material 
m C 

750 
7245270a 

N 

2. 
1 insulating plate m 

N 

N 

I I 

~ I

I
I

~ 
 ~ I 

750  I ~1±01 
7245271a ~ ~ 

Type 56234 consists of the following components (1 to 2) Dimensions in mm 

1. 
1 mounting strip of 
insulating material 

750 
7Z45272a 

N 

i 

13.5 

2. 
1 insulating plate 

m 

N 

I I

 I I 
750 

7245273a 

1±0.1 

7Z2 3352 
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56235 to 56238 

DIE-CAST HEATSINKS 

Types 56235 to 56238 are the complete heatsinks consisting of Heatsink + Insu-
lated Mounting support as shown in the table below: 

Complete heatsink = Heatsink proper + 
Insulated 

Mounting support 

56235 - 56219 + 5622C 

56236 = 56221 + 56222 

56237 = 56223 + 56224 

56238 = 56228 + 56229 

For composition and dimensions please refer to 56219 etc. 

7Z2 3353 

5.5.1965 



56259 

EXTRUDED ALUMINIUM HEATSINK. 

Extruded aluminium heatsink, supplied in lengths of 100 cm and unpainted. 

Dimensions in mm 

iiiiiuiiiu 

uiuuiuuuuuiumm 
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INDEX TO THE SUPPLEMENT 

Type number Pages Date 

Index 1 

Letter symbols 1) 1 - 10 

ASY73 to 75 1 - 4; A - I 3-3-1965 

AU103 1 - 7; A - E 7-7-1965 

AU104 1 - 6; A - E 7-7-1965 

BF115 1 - 5; A - C 4-4-1965 

BFY50 to 52 1 - 7; A - L 6-6-1965 

BFY55 1 - 3; A - G 6-6-1965 

BSX21 1 - 4; A - F 5-5-1965 

2N929 to 930 l - 4; A - L 5-5-1965 

2N2297 1 6-6-1965 

1) The modified system of letter symbols has been used in the data comprised in 
the Supplement only. 
For older data sheets please refer to the chapter "Symbols for Semiconduc-
tors" in the General Section. 7Z2 3461 



LETTER SYMBOLS 

LETTER SYMBOLS FOR. SEMICONDUCTOR DEVICES 
excluding power diodes and thyristors 

This system is based on the Recommendations of the I1~TTERNATIONAL ELEC-
TROTECHNICAL COMMISSION as published in I.E.C. Publication 148. 

QUANTITY SYMBOLS 

1. Instantaneous values of current, voltage and power, which vary with time are 
represented by the appropriate lower case letter. 

Examples: i, v, p 

2. Maximum (peak), average, d.c. and root -mean-square values are repre-
sented by the appropriate upper case letter. 

Examples: I, V, P 

SUBSCRIPTS FOR QUANTITY SYMBOLS 

1. Total values are indicated by upper case subscripts. 

Examples: 
IC' ICM' ICAV' 1C' VEB 

2. Values of varying components are indicated by lower case subscripts. 

Examples: ic, Ic> veb' Veb 

3. To distinguish between maximum (peak), average, d.c. and root -mean-square 

values, the following subscripts are added; 

For maximum (peak) values M or m 

For average values AV or av (only when it is necessary to distin-
guish between d.c. and average) 

For d.c. values : no additional subscript 

For root -mean-square values : (rms) 

Examples: 
IC' Icm' ICAV' Ie(rms)' IC(rms) 

7Z2 3356 
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LETTER SYMBOLS 

4. List of subscripts (examples, see figure 1) 

A, a = Anode terminal 
K, k = Cathode terminal 
E, e = Emitter terminal 
B, b = Base terminal 
C, c = Collector terminal 
(BR) = Break-down 
X, x = Specified circuit 
M, m = Maximum (peak) value 
AV, av = Avery Ye value 
(rms) = R.M.S. value 
F, f = Forward 
R, r = As first subscript :Reverse. As second subscript :Repetitive 
O = As third subscript :The terminal not mentioned is open circuited 
S = As second subscript :Non repetitive 

As third subscript :Short circuit between the terminal .not men-
tioned and the reference terminal 

Z = Zener. (Replaces R to indicate the actual zener voltage, current or 
power of voltage reference or voltage regulator diodes) 

5. Examples of the application of the rules: 
Figure 1 represents a transistor collector current, consisting of a direct 
current and a signal, as a function of time. 

coLLector 
current 

T 
Fig.l 

Ic 
(no signal) 

1CM 

lc(rms) lcm 

lcav 

7203607 

time 

722 3357 
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LETTER SYMBOLS 

CONVENTIONS FOR SUBSCRIPT SEQUENCE 

1. Currents 

For transistors the first subscript indicates the terminal carrying the cur-
rent (conventional current flow from the external circuit 
into the terminal. is positive) 

For diodes a forward current (conventional current flow into .the anode 
terminal) is represented by the subscript F or f; a reverse 
current (conventional current flow out of the anode terminal) 

is represented by the subscript R or r. 

2. Voltages 

For transistors normally, two subscripts are used to indicate the points be-
tween which the voltage is measured. The first subscript 
indicates one terminal point and the second the reference 
terminal . 
Where there is no possibility of confusion, the second sub-
script may be omitted. 

For diodes a forward voltage (anode positive with respect to cathode) is 
represented by the subscript F or f and a reverse voltage 
(anode negative with respect to cathode) by the subscript R 
or r. 

3. Supply voltages 

Supply voltages may be indicated by repeating the terminal subscript. 

Examples: 
VEE' VCC' VBB 

The reference terminal may then be indicated by a third subscript. 

Examples: 
VEEB' VCCB' VBBC 

4. In devices having more than one terminal of the same type, the terminal sub-
scripts are modified by adding a number following the subscript and on the 
same line. 

Example; 
VB2_E 

voltage between second base 
and emitter 

=_ In multiple unit devices, the terminal subscript's are modified by a, number 
preceding the terminal subscripts: 

Example: 
V1B_2B 

voltage between the base of the first 
unit and that of the second one. 

7Z2 3358 
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LETTER SYMBOLS 

ELECTRICAL PARAMETER SYMBOLS 

1. The values of four pole matrix parameters or other resistances, impedances 
admittances, etc... inherent in the device, are represented by the lower case 
symbol with the appropriate subscripts. 

Examples: 
hib' Zfb' yoc' hFE 

2. The four pole matrix parameters of external circuits and of circuits in which 
the device forms only a part are represented by the upper case symbols with 
the appropriate subscripts. 

Examples: Hi' Zo, HF, YR

SUBSCRIPTS FOR PARAMETER SYMBOLS 

1. The static values of parameters are indicated by upper case subscripts. 

Examples: 
hIB' hFE 

Note The static value is the slope of the line from the origin to the operating 
point on the appropriate characteristic curve, i.e•. the quotient of the 
appropriate electrical quantities at the operating point. 

2. The small-signal values of parameters are indicated by lower case subscripts. 

Examples: h
ib' Zob 

3. The first subscript, in matrix notation identifies the element of the four pole 
matrix. 

i (for 11) input 
o (for 22) = output 
f (for 21) = forward transfer 
r (for 12) = reserve transfer 

Examples: Vl = hi Il  + hr V2
I2 = hf Il +ho V2

Notes 1) The voltage and current symbols i,n matrix notation are indicated by a 
single digit subscript. 
The subscript 1 =input; the subscript 2 =output 

2) The voltages and currents in these equations may be complex quanti-
ties . 

7Z2 3359 
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LETTER SYMBOLS 

4. The second subscript identifies the circuit configuration. 

e = common emitter 
b = common base 

c = common collector 
j = common terminal, general 

Examples; (common base) 

I1 - yib Vlb + yrb V2b 

I2 - yfb Vlb +yob V2b 

When the common terminal is understood, the second subscript may be omit-
ted. 

5. If it is necessary to distinguish between real and imaginary parts of the four 
pole parameters, the following notations may be used. 

Re(hib) etc.. for the real part 

Im(hib) etc.. for the imaginary part 

7Z2 3360 
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LETTER SYMBOLS 

LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER 

Letter symbol Definition 

Cc

Cd

Ce

1) 

1) 

1) 

Cib, Cie Cobs Coe 1) 

d 

F 

f 

fhfb~ fhfe> fyfe 

fT 

gie~ gib> goe' gob 

Gp

hFB' hFC' hFE 

ham, hfc> hfe 

hI& hIC' hIE 

hib' hic' hie 

hOB' hOC' hOE 

hobs hoc> hoe 

Collector capacitance 
(emitter open-circuited to a.c. and d.c.) 

Diode capacitance 

Emitter capacitance 
(collector open-circuited to a.c. and d.c.) 

See y parameters 

Distorsion 

Noise figure 

Frequency 

Cut-off frequency 
(frequency at which the parameter indicated by the 
subscript is 0.7 of its low frequency value) 

Transition frequency (Gain-bandwidth product) 

See y parameters 

Power gain 

Static value of the forward current transfer ratio or 
D.C. current gain 
(output voltage held constant) 

Small-signal value of the forward current transfer 
ratio or Small-signal current gain 
(output short-circuited to a.c.) 

Static value of the input resistance 
(output voltage held constant) 

Small-signal value of the input impedance 
(output short-circuited to a.c.) 

Static value of the output conductance 
(input current held constant) 

Small-signal value of the output admittance 
(input open-circuited to a.c.) 

1) As an exception to the general- rule for electrical parameters capacitances are 

represented by the upper-case letter. 7Z2 3361 
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LETTER SYMBOLS 

~»»
uuu

uiii
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um
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Letter symbol Definition 

hRB' hRC' hRE 
Static value of the reverse voltage transfer ratio 
(input current held constant) 

hrb> hrc' hre Small-signal value of the. reverse voltage transfer 
ratio (input open-circuited to a.c.) 

IB, IC, IE Total d.c. (or average) current 

Ib, Ic, Ie Varying component of the current 

iB, iC, iE Instantaneous total value of the current 

ib, ic, ie Instantaneous value of the varying component of the 
current 

IBAV' ICAV' IEAV Total average current (to distinguish between aver-
age and d.c. when necessary) 

IBEX ICEX Total base, respectively collector current in aspec-
ified circuit. These symbols are commonly used in 
case of a reverse biased emitter junction 

IBM' ICM' l EM Maximum (peak) value of the total current 

Ibm' Icm~ Iem Maximum (peak) value of the varying component of 
the current 

ICBM Collector cut-off current (open emitter) 

ICEO Collector cut-off current (open base) 

ICBS or ICES Collector cut-off current (emitter short-circuited to 
base) 

IEB~ Emitter cut-off cur-rent (open collector) 

IP,. Total forward current of a diode (d.c. or average) 

iF Instantaneous total value of the forward current of 

a diode 

IFAV Total average forward current of a diode (to dis-
tinguish between average and d.c. when necessary) 

IFM Peak forward current of a diode 

Ii, Io Input > respectively output current of a specified cir-
cuit 

IR Total reverse (cut-off) current of a diode 

iR Instantaneous total value of the reverse current of a 
diode 

7Z2 3362 
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LETTER SYMBOLS 

Letter symbol Definition 

IRRM 

1RSM 

IZ 

IZM 

IZS 

Pi, Po 

Ptot 

PZ

PZM 

PZSM 

Qs 

rD

R th 

Rth j-a 

Rth j-mb 

Rth j -c 

Rth mb-h 

rz

Sz

Tamb 

Tcase 

td

tf 

tfr 

Tj

toff 

ton 

Repetitive peak reverse current of a diode 

Non repetitive peak reverse current of a diode 

Zener current(d.c. or average) 

Peak zener current 

Non repetitive zener current 

Input, respectively output power of aspecified cir-
cuit 

Total power dissipation in the device 

Zener power dissipation 

Peak zener power dissipation 

Non repetitive peak zener power dissipation 

Recovered charge 

Diode (internal) series resistance 

Thermal resistance 

Thermal resistance from junction to ambient 

Thermal resistance from junction to mounting base 

Thermal resistance from junction to case 

Thermal resistance from mounting base to heatsink 

Dynamic-slope resistance of a zener diode 

Temperature coefficient of the operating voltage of 
a zener diode 

Ambient temperature 

Case temperature 

Delay time 

Fall time 

Forward recovery time of a diode 

Junction temperature 

Turn off time (toff - is + tf) 

Turn on time (ton = td + tr ) 

7Z2 3421 
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LETTER SYMBOLS 

WI
IIII

IIII
IIII

IIII
IIII

IIII
IIII

IIII
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Letter symbol Definition 

tr

trr 

is

Tstg 

VB& VCC~ VEE 

VBE' VCB' VCE' VEB 

Vbe' Vcb, yce' Veb 

° BE' vCB' vCE' vEB 

vbe' vcb~ vice' veb 

VBEf1 

VBEsat> VCEsat 

V(BR ) 

V(BR)CBO' V(BR)CEO 
V(BR )EBO 

V(BR DER 

V(BR )C E S 

VCBO~ VCEO~ VEBO 

VCEK 

VCER 

VCES 

VCE . sust 

VCEX 

Rise time 

Reverse recovery time of a diode 

Storage time 

Storage temperature 

Supply voltage 

Total value of the voltage (d.c. or average) 

Varying component of the voltage 

Instantaneous value of the total voltage 

Instantaneous value of the _varying component of the 
voltage 

Base-emitter floating voltage (open base) 

Saturation voltage at specified bottoming conditions 

Breakdown voltage 

Breakdown voltage between the terminal indicated by 
the first subscript and the reference terminal (sec-
ond subscript) when the third terminal is open cir-
cuited 

Collector -emitter breakdown voltage with a speci-
fied resistance between emitter and base 

Collector -emitter breakdown voltage with the emit-
ter short circuited to the base 

Voltage of the terminal indicated by Ehe first sub-
script w.r.t. the reference terminal (second sub-
script) with the third terminal open circuited 

Knee voltage at specified conditions 

Collector -emitter voltage with a specified resist-
ance between emitter and base 

Collector -emitter voltage with the emitter short cir-
cuited to the base 

Collector -emitter sustaining voltage under the con-
dition, indicated by the third subscript 

Collector -emitter voltage in a specified circuit. 
This symbol is commonly used to indicate a reverse 
biased emitter junction 

7Z2 3422 
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LETTEit SYMBOLS 

Letter symbol Definition 

VEBfI 

VF

VFM 

Vi, Vo

Vpt 

VR 

VRM 

VRSM 
VZ

yib' yie 

gib' gie 

Cib~ Cie 

~ib'~ie 

yfb' yfe 

gfb~ gfe 

Cfb> Cfe 

~fb' ~fe 

yob' yoe 

gob' goe 

Cob, Coe 

~ob~ ~oe 

yrb' yre 

grb' gre 

Crb' Cre 

~rb' ~re 

Emitter-base floating voltage (open emitter) 

Continuous forward voltage of a diode 

Peak forward voltage of a diode 

Input > respectively output voltage of a specified ci~'-

cuit 

Punch through voltage 

Continuous reverse voltage of a diode 

Peak reverse voltage of a diode 

Non repetitive peak reverse voltage of a diode 

Operating voltage (zener voltage) of a zener diode 

Input admittance 

Input conductance 
Output short circuited 

Input capacitance to a.c. 

Phase angle of 
input admittance 

Transfer admittance 

Transfer conductance 
Output short circuited 

Transfer capacitance to a.c. 

Phase angle of 
transfer admittance 

Output admittance 

Output conductance 
Input short circuited 

Output capacitance to a.c. 

Phase angle of 
output admittance 

Feedback admittance 

Feedback conductance 
Input short circuited 

Feedback capacitance to a,c. 

Phase angle of 

feedback admittance 
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ASY73 to 75 

SYMMETRICAL 
N-P-N SWITCHING TRANSISTORS 

Symmetrical germanium alloy transistors of the n-p-n type in TO-5 metal. en-
velope with the base connected to the case intended for high current medium 
speed switching applications. 

QUICK REFERENCE DATA 

I II I
 II I I

II I I
II I I

 I II I
 II I I

I I~
I~I

~1
L 

Collector. -base voltage 
(open emitter) 

Collector -emitter voltage 
(open base) 

Collector-current 
(d.c. and average) 

Total dissipation up to 

'1'amb = 25 °C 

Junction temperature 

D.C. current gain 
at T~ = 25 °C 

—IE = 200 mA; VCg = 0 

—IC = 200 mA; VEg = 0 

Transition frequency 

at —Ig = 3 mA; VCB = 5 V 

Desaturation time constant 

at Ig=1mA;IC =O 

ASY73 ~ ASY74 ~ ASY75 

VCBO max. 30 ~ 30 ~ 30 V 

VCEO max. 15 I 15 I 15 V 1) 

IC max . 400 400 ~ 400 mA 

Ptot max . 140 I 140 I 140 mW 

T~ max. 75 I 75 I 75 °C 

hF E > 20 > 35 > 50 

hI'C > 12 > 20 > 20 

fT > 4 > 6 > 10 Mc/s 

Ts <1.75 <1.75 <1.75 µs 

MECHANICAL DATA Dimensions in mm 

TO-5 
Base connected to case 

See page I 

1 TENTATIVE DATA 

max6.6 min3d0 ~ 

'—' o 

-~ ~_~ 

7Z2 33b2 
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ASY73 to 75 

RATINGS (Limiting values) 1) 

Voltages 

Collector -base voltage (open-emitter) VCgp max. 30 V 

Collector -emitter voltage (open base) VCEO max. I5 V 2) 

Collector -emitter voltage with 
—Vgg = 0.2 V VCEX max. 20 V 2) 

Emitter -base voltage (open collector) VEBO max. 30 V 

Currents 

Collector current (d.c. and average 
over any 20 ms period) IC max. 400 mA 

Emitter current (d.c. and average 
over any 20 ms period) —IE max. 400 mA 

Base current (d.c. and average 
over any 20 ms period) IB max. 40 mA 

Base current (peak value) IgM max. 400 mA 

Power dissipation 

Total steady state power dissipation 
up to Tamb = 25 oC Ptot max. 140 mW 

Temperatures 

Storage temperature Tstg —55 to 85 °C 

Operating junction temperature Tj max . 75 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 0.35 oC/mW 

From junction to case R th j -c = 0.2 °C/mW 

1 ) Limiting values according to the Absolute Maximum System as defined in 
publication IEC 134. 

2) For switch-off transients with inductive load see page I 

3.3.1965 
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ASY73 to 75 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
Tj = 25 °C unless otherwise specified 

IIIl
llli~

lllll
lllll

lllll
lllll

lllll
lllll

 

Collector cut-off current 

at VCB = 5 V; Ig = 0 ICBO < 3 

at VCB = VCBOmax. ~ Tj = 55 ° C ICBO < 100 

Emitter cut-off current 

IEBO < 3 at VEB = 5 V; IC = 0 

at VEB = VEBO max. ~ Tj = 55 ° C IEBO < 100 

Currents at reverse biased emitter junction 

ICEX < 50 at VCE = 20 V; —VgE = 0.2 V; Tj = 55 °C 

at —VBg = 20 V; VCB = 20 V; Tj = 55 ° C —IBEX < 50 

Saturation voltages 

ASY73. IC = 50 mA; Ig = 2.5 mA VCEsat < 0.22 

IC = 200 mA; IB = 10 mA VCEsat < 0.30 

IE = 200 mA; Ig = .16.5 mA VECsat < 0.30 

IC = 50 mA; IB = 3 mA VBE sat < 0.50 

IC = 200 mA; IB = 12 mA VBE sat < 0.90 

ASY74. IC = 50 mA; IB = 1.25 mA VCEsat < 0.22 

IC = 200 mA; IB = 5.7 mA VCEsat < 0.30 

IC = 400 mA; IB = 20 mA VCEsat < 0.37 

IE = 200 mA; IB = 10 mA VECsat < 0.30 

IC = 50 mA; Ig = 1.5 mA VBE sat < 0.38 

IC = 200 mA; Ig = 7 mA VBE sat < 0,70 

IC = 400 mA; VCg = 0 VBE sat < 0.90 

ASY75. IC = 50 mA; IB = 0.75 mA VCEsat < 0.22 

IC = 200 mA; Ig = 4 mA VCEsat < 0.30 
IC = 400 mA; IB = 13.5 mA VCEsat < 0.37 
Ig = 200 mA; Ig = 10 mA VECsat < 0.30 

IC = 50 mA; IB = 0.95 mA VBE sat < 0.34 

IC = 200 mA; IB = 5 mA VBE sat < 0.60 

IC = 400 mA; VCB = 0 VBE sat < 0.70 

Collector -emitter sustaining voltage 

IC = 10 mA; IB = 0 VCEsust ~ 15 

3 

µA 

µA 

µA 

µA 

µA 

µA 

V 
V 
V 
V 
V 

C
~

~
~

~
C

C
~

 
~
~
d
~
~
~
C
 

V 
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ASY73 to 75 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
T~ = 25 °C unless otherwise specified 

Punch-through voltage 

Floating potential 

IE = 0; VCB = 20 V; T~ = 55 °C 

IC=0; VCB =20 V;T~=55°C 

D.C. current gain 

ASY73. at VCB = 0; -Ig = 50 inA 
-Ig = 200 mA 

at Vgg = 0; -IC = 200 mA 

ASY74. at VCg = 0; —Ig = 50 mA 
—Ig = 200 mA 
—Ig = 400 mA 

at Vgg = 0; —IC = 200 mA 

ASY75: at VCB = 0; —Ig = 50 mA 
-Ig = 200 mA 
-Ig = 400 mA 

at Vgg = C; —IC = 200 mA 

Switching parameters 

Desaturation time constant IB = 1 mA; IC = 0 

Current-feed time constant ICM = 200 mA; 
VCE = 0.75 V 

Voltage-feed time constant ICNI = 1 mA; 

VCE =SV 

Collector capacitance at f = 1 Mc/s 

VCg = 5 V; IE = Ie = 0 

Emitter capacitance at f = 1 Mc/s 

VgB = 5 V; IC = Ic = 0 

Transition frequency 

ASY73 

VCg = 5 V; —Ig = 3 mA ASY74 
ASY75 

3.3.1865 

Vpt > 20 V 

VEBfI < 180 mV 

VCBfI < 180 mV 

hF E > 25 
hF E > 20 

hFC > 12 

hFE > 40 

hFE > 35 

hFE > 20 

hFC > 20 

hFE > 65 

hF E > 50 

hF E > 30 
hF C > 20 

TS < 1.75 µs 

Tc < 1:75 µs 

Tv < 0.20 µs 

cc < 30 pF 

ce < 30 pF 

f.I. > 4 Mc/s 
fT > 6 Mc/s 
fT > 10 Mc/s 

7Z2 3087 
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400 
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NOTES 
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I permissible region of operation under all base-emitter conditions 

II additional region of operation when the transistor is cut-off 

III during switching-off with inductive loads voltages, higher than those indicated 
by area I and area II, are allowed, provided the inductive load is less than 
250 µH and 0.2 V < —VgE < 2 V 

7Z2 3096 
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AU103 

P-N-P GERMANIUM POWER TRANSISTOR 

Germanium alloy-diffused power transistor of the p -n -p type in TO-3 metal case, 
primarily intended for use in line -deflection output circuits of television receiv-
ers. 

QUICK REFERENCE DATA 

Collector -base voltage (open emitter) —VCBO max. 155 V 

Collector -emitter voltage (+VBg = 1 V) —VCEX max. 155 V 

Collector current (peak value) —ICM max . 10 A 

Total dissipation up to Tmb = 85 ° C Ptot max. 10 W 

Junction temperature Tj max. 90 °C 

Emitter-base breakdown voltage 
—IE = 100 mA (open collector) —V(BR)EBO > 4 V 

D.C. current gain at Tj = 25 oC 
—IC = 10 A; —VCE = 1 V hFE > 15 

Transition frequency at T1 = 25 oC 
—IC = 0.5 A; —VCE = 2 V fT typ. 15 Mc/s 

Fall time tf < 1.7 µs 

Thermal resistance Rth j -mb = 1. 5 ° C/ W 

MECHANICAL DATA 

TO-3 
Collector connected to case 

Accessories see page 5 

7.7.1965 

I 
a~2 

TENTATIVE DATA 

Dimensions in mm 

max 39.5 _ 
max 20.3 ~. 

1. i.xi.a~~ 

oi~ x 
0 ~, 
Os. 
M-
X 
O 
~~ 

7Z2 3412 
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RATINGS (Limiting values) 1) 

Voltages 

Collector -base voltage (open emitter) - VCBO max. 155 V 

Collector -emitter voltage with +Vgg = 1 V 
(See also page A) - VCEX max. 155 V 

Currents 

Collector current (d.c.) -IC max. 10 A 

Collector current (peak value) -ICM max. 10 A 2) 

Emitter current (d.c:) IE max. 12.5 A 

Emitter current (peak value) IEM max. 12.5 A 

Base current(d.c.) -IB max. 2.5 A 

Base current (peak value) -IgM max. 2. S A 

Reverse base current (d.c.) +IB max. 0.1 A 

Reverse base current (peak value) 
t =max. 5µs +IBM max. 2.5 A 

Power dissipation (See also page B) 

Total power dissipation up to Tmb = 85 oC Ptot max. 10 W 

Temperatures 

Storage temperature Tstg -55 to +90 oC 

Junction temperature: continuous Tj max. 90 °C 

incidentally Tj max. 100 ° C 

THERMAL RESISTANCE 

From junction to mounting base R th j -mb = 1.5 oC/W 

From mounting base to heatsink 
without mica washer Rth mb-h = 0.2 ° C/W 

with mica washer Rth mb-h = 0. S °C/W 

1) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 

2) Non repetitive peak collector current: 20 A %Z2 3413 
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CHARACTERISTICS 

Collector cut-off current 

T~ = 25 °C 

Ig = 0; —VCg = 155 V —ICBO < 10 mA 

Base-emitter voltage 

—VBE < 0.75 V IE = 10 A; —VCg = 0.5 V 

D.C. current gain 

hFE > 15 —IC = 10 A; —VCg = 1 V 

Emitter-base breakdown voltage 

—V(BR)EBO > 4 V IC = 0; —IE = 100 mA 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 °C unless otherwise specified 

Collector cut-off current 

—ICBO < 60 mA Ig = 0; —VCg = .155 V; T~ = 100 °C 

Collector -emitter saturation voltage 

(See also page D) 

—IC = 10 A; —IB = 0.8 A 

Transition frequency 

—VCEsat 

fT 

< 

typ. 

0.7 

15 

V 

Mc/s —IC = 0.5 A; —VCg = 2 V 

Switching times for —IC = 10 A when 
switched from —IB = 0.8 A to VBE = 4 V 
(See also page 4 and page E) 

Storage time i s < 3 µs 

Fall time tf < 1.7 µs 

7.7.1965 

7Z2 3414 
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MEASUREMENT OF SWITCHING TIMES 

Fig.l: Circuit diagram 
1pF 

0.8 d1, oscilloscope 

input 
~'5~l° l~l, 

signal VS 8 V 

1.21. a i c 

Fig'.?: Input signal 

Fig.3: Output signal 
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7Z2 3415 
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ACCESSORIES 

~_ ~ 

~I
II

I. ~ 5.1 

Codenumber 56201a 
Mica insulation (50 µm) 
and insulation tubes 

7.7.1965 

Codenumber 56201b 
Lead washer (1 mm) 
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APPLICATION INFORMATION 

input -signal 

~~ 

20Ns

~ 64Ns

—11V O 

to EHT flash over 
protection circuit 

BY 118 

input 

input 

B NF.I_ 40Yo 

AT 2037/11 

~100NF 
-q- 40 V 

i  • ~. 
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a 
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a 
6 
O

a
a
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5.641 

B Y 118 

BYXiO 
0 

Focus 

BVX10

Video 

~~

o DY67  oEHT 
~ 10 kV 

O 

_40nF 
400V linearity 

T control 
AT4031 

3NF-125V 

deflection 
unit 
AT 1013/11 

Circuit I : Typical parallel-series efficiency circuit for 110° de-
flection with anE.H.T. of 18 kV and a flyback ratio of 18/0

6 
7Z2 3417 
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APPLICATION INFORMATION (continued) 

AT2042 

input-signal 

~20Ns 

- ~L—""6-4 N s , 

—11Vo 

input 

AU103
1.2 ,(L 

~0.5~6 SL 

•~ 
0 

a 
0 
0 
0 
a 

0 
a 
b 

•—

6 

Sync. 

5.2 NF -160V 

AT 1020 
6nF 
400V 

AT4035 

Focus 

Video 

Brilliance 
control 

EHT 
11kV 

Circuit II: Typical parallel efficiency circuit for 90o deflection with 
an E.H.T. of 11. kV and a flyback ratio of 17.5 

MORE INFORMATION IS AVAILABLE IN 
APPLICATION INFORMATION 

BULLETINS AI 242 AND AI 243 

~~
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\~~\w 

li!,,~~~~~~~~~IIIIII~IIIIIIIII IIIII~IIII_. 
.. 

~~/11111111111111111111111111111111111111111111111 

I.0 

I 
0 

I 

C 7.7.1965 



AU103 

/L
U

Z
7

/L
 

Z
L
7
.°

fC
 

I I I 

Q 
X 

E 

I 

8
0

 
Tj

' (
°C

) 
1
0
0
 

O 
~o 

m Q 

O U 

O ~ `' 
w 

7L
U3

62
7-

1.
2L

°i
c.

 

~ I ~ I 

0 
N 

~ I ~ I I I 1 

O 

1 ii II 
 11 11 II~M■ 

~ _  ~~  ~iiiiR~ii 

i  ~I II 1 ail 
 II 11 11~~'It 

1  II II 11~~11 
1  II II I1~~1~ 
/1 11 II I1~~/~ 

 iunun  im~~  iii ii 
~I i~  1 tnu 

1 
1 
1 

i i ~~~iii 

ronunun~ innnri  iun~i iii  ii 
1  11 =n~~\ 

I I 1 ~~1 ~~ 
1  II II~~Iin 
1 11 Ilnlln 
1  ii iiiiiiii 
 11 II~~I I~~ 
1 ~~\  11 I I\~11~~ 
1 ~~~  I I 11~~11~~ 

h 

~ i~
n~ 

nu/ no■ 

~~ 

~ m 
Q ti

~ I 

7.7.1965 

O 
O 

O 
O 
N 

O 
O 
-~ 

.U_. 

~1

O 

O 
~o 

0 

N 

O 
O 

I 
N 

I I ~ ~ ~ 

0 
N 
O 

O 
N 

O 

O 

O 

0 

~~ 

O 

i~~ii  i17t  
1t 
to n ~1i 
1~~ ~~ ■11 
mn~ll 
ann~u 
~~1 tl 111 
nln~l 

~I;~~~~~~~~~~~~~~~~~; 
~11~ 1 

~ 1 ~ 711 
 u  ICI n 
1 u~l u 
ti  

11~ ~II~~~~~~~N~~~ 
 111111 

 11~ ~I I 
 11~ ~~J 
 ~~~~ 

O 

D 



AU~o3 

72 02 50 7-121 °;~ 

3 

~s 
(Ns) 

2 

1 

■■■■ 
Qiii 
~~~ 
~~~ 

20 40 60 80 T (°C1100 

 rau~a 

Ji~_~ii~iG~ : ., Ai ~ 

~~e_== 

00 20 40 60 BO T (°C) 100 

E 7.7.1965 



Aug a4 

P-N-P GERMANIUM POWER TRANSISTOR 

Germanium alloy-diffused powertransistor of the p-n-p type in'1'O-3 me'talcase, 
primarily intended for use in line-deflection output circuits of television receiv-
ers. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (+Vgg = 1 V) 

Collector current (peak value) 

Total dissipation up to T~ = 77.5 °C 

Junction temperature 

—V CBO 

—VCEX 

—ICM 

Ptot 

T~ 

max. 

max. 

max. 

max. 

max. 

185 

185 

12 

15 

90 

V 

V 

A 

W 

°C 

Emitter-base breakdown voltage 
—Ig = 100 mA (open collector) —V(BR)EBO > 4 V 

D.C. current gain at T~ = 25 ° C 
—IC=12 A; —VCE=1V hFE > 14 

Transition frequency at T~ = 25 oC~ 
—IC=0.5A; —VCE=2V f.I. t1.'P 15 Mc/ s 

Fall time tf 1.8 µs 

Thermal resistance Rth j -mb 1.5 ° C/W 

1VIECHANICAL DATA 

TO -3 
Collector connected to case 

Dimensions in mm 

max 39.5 

I I ~ max 20.3 _ 
max4. 
I ~ 

ai 
x 
A 

~_ 

accessories see page 5 

7.7.1965 TENTATIVE DATA 

1.ZLujc 

7Z2 3433 

1 



AU104 

RATINGS (Limiting values) 1) 

Voltages 

Collector-base voltage (open emitter) - VCBO max. 185 V 

Collector-emitter voltage with +VBE = 1 V 
(See also page A) -VCEX max. 185 V 

Currents 

Collector current (d. c.) -IC max. 12 A 

Collector current (peak value) -ICM max. 12 A 2) 

Emitter current (d. c.) IE max. 14.5 A 

Emitter current (peak value) IEM max. 15.5 A 

Base current (d. c.) -Ig max. 2, 5 A 

Base Current (peak value) -IBM max. 3.5 A 

Reverse base current (d, c.) +Ig max. 0.1 A 

Reverse base current (peak value) 
t =max. 5µs +IBM max. 3.0 A 

Power dissipation (See also page A) 

Total power dissipation up to T~ = 77.5 °C Ptot max. 15 W 

Temperatures 

Storage temperature Tstg -55 to +90 °C 

Junction temperature: continuous Tj max. 90 ° C 

incidentally Tj max. 100 ° C 

TFIERMAL RESISTANCE 

From junction to mounting base R~ j _~ _ 1.5 °C/W 

From mounting base to heatsink 
with lead washer, without mica washer Rth mb -h = 0.2 °C/W 

with lead washer and mica washer Rth mb -h = 0.5 ° C/W 

1) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 

2) Non repetitive peak collector current: 25 A. 7Z2 3434 
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`CHARACTERISTICS 

Collector cut-off current 

Ig = 0; -VCg = 185 V 

Base-emitter voltage 

IE=10 A; -VCB=0.5V 

D. C, current gain 

-IC=10 A; -VCE=1V 

Emitter-base breakdown voltage 

IC = 0; -IE = 100 mA 

- ICBO 

-VBE 

hFE 

- V(BR)EBO 

T~ = 25 oC 

< 10 mA 

< 0.75 V 

> 15 

4 V 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 °C unless otherwise specified 

Collector cut-off current 

IE = 0; -VCB = 185 V; T~ = 100 ° C -ICgp < 60 mA 

Base-emitter voltage 

-IC = 12 A; -VCE = 1 V -VBE < 0.95 V 

Saturation voltages (See also page D) 

-IC = 12 A; -Ig = 1.3 A 

D. C, current gain 

-IC = 12 A; -VCE = 1 V 

Transition frequency 

-IC=0.5A; -VCg=2V 

"VCEsat 
- VBE sat 

hFE 

< 0.85 V 
< 0.85 V 

> 14 

typ. 15 Mc/s 

Switching times for -IC = 12 A when 
switched from -Ig = 1.3 A to -}-VBE = 4 V 
(See also page 4 and page E) 

Storage time is < 3 µs 

Fall time tf < 1, 8 µs 

7.7.1965 
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MEASUREMENT OF SWITCHING TIMES 

Fig.l; Circuit diagram 

113E 

input 
0.5SL 1S1 

signal 

oscilloscope 

10V 

720385 

Fig. 2: Input signal 

Fig. 3: Ouput signal 
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f
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I 
t =0 

1 
't = 0 

10 °% 

90°/0 
_mot

7zo3ess 

722 3436 
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ACCESSORIES 

45-0 39.0 

5~

Codenumber 56201a 
Mica insulation (50 µm) 

and insulation tubes 

MOUNTING INSTRUCTIONS 

soldering tag 
washer 
spring lock washer ~a 
nut 

Codenumber 56201b 
Lead washer (1 mm) 

screw 

transistor in To-3 
envelope 

~ - - - ~  lead .washer 
 ~ mica washer 

~Yiiiill/~ riiiii///a ra////i/iiiia riiiiiiif mounting plate 
(heatsink) 

_~ insulating tube 

0 

0 

® ~zoaes3 

washer 
spring lock washer 

® nUt 

1 ) For non-insulated mounting, remove mica washer 

2) Maximum torque on nut:. 5 cmKg. 

3 ) For better heat transfer to the heatsink, use heatsink compound between the 

contact surfaces (e.g. Dow Corning 340). 

4) For maximum-cooling, the heatsink should be mounted vertically. 7Z2 3437 
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APPLICATION INFORMATION 

—11V o 

input-s gnal 

20 Ns 

64ys 

to EHT (Lash over 
protection circuit 

input 

BY 118 

O 

AU104
0.56~fL 

AT2038 

~100NF 
T•16 V 
♦ .~ 

a 

0 
0 
0 
0 
0 

0 
b 

 0 
6 

BY118 

BYX10~~ 
Focus 

~~ 
BYX10 

~deo 

~• u 
~ DY87
b 

5NF-125V 

deflection 
unit 
AT 1018 

100nF 
T400V~ linearity 

control 
AT4035 

7203656 

 oEHT 
76 kV 

Typical parallel-series efficiency circuit for 110° deflection with an E.H.T. of 

16 kV and a flyback ratio of 19.5 

MORE INFORMATION IS AVAILABLE IN 
APPLICATION INFORMATION 

BULLETINS AI 241, AI 244 AND AI 245 

722 3438 
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BF115 

SILICON PLANAR EPITAXIAL TRANSISTOR 

Transistor of the n-p-n type in TO-18 metal case with insulated leads and a 
shield lead connected to the case. It is meant for a.m. and f.m. application, 
primarily for use in car radios. 

QUICK REFERENCE DATA 

Collector -base voltage. (open emitter) VCBO max. 50 V 

Collector -emitter voltage (open base) VCEO max. 30 V 

Collector current (peak value) ICyI max. 30 mA 

Total dissipation up to Tamb = 45 °C Ptot max. 140 mW 

Junction temperature T~ max. 175 °C 

Transition frequency 

IC = 1 mA; VCE = 10 V fT typ. 230 Mc/s 

I~'oise figure 

IC=1mA;VCg=10V 

f = 1 Mc/s; GS = 3.3 mA/V F typ. 1.2 dB 

f = 100 Mc/s; Gg = 10 mA/V F typ. 3.6 dB 

MECHANICAL DATA 

TO-18 metal case 
insulated leads 

m 
0 
0 

~ ~~ 
~ f=—

max 5.3 ,min 127 
7ZOJ320 

1) Shield Zeod connected to case 

Dimensions in mm 

7Z2 3111 

t TENTATIVE DATA 4.4.1965 



BF115 

RATINGS (Limiting values) 1) 

Voltages 

Collector -base voltage (open emitter) VCBO max. 50 t' 

Collector -emitter voltage (resistive 
termination_of the base) VCER max. 50 V 2) 

Emitter -.base voltage (open collector) VEBO max . 5 V 

Currents 

Collector current (d.c.) IC max . 30 mA 

Collector current (peak value) IC M max . 30 mA 

Emitter current (d.c.) -IE max. 31 mA 

Emitter current (peak value) - IEM max. 31 mA 

Base current (d.c. ) Ig max. 1 mA 

Base current (peak value) IBM max. 1 mA 

Power dissipation 

Total power dissipation up to Tam = 45 °C Ptot max . 140 mW 

Temperatures 

Storage temperature Tstg -55 to +175 ° C 

Junction temperature Tj max. 175 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.9 °C/mW 

1 ) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 

2) See also page C. 7Z2 3112 

4.4.1965 2 



BF115 

CHARACTERISTICS Tj = 25 °C unless otherwise specified 

Base-emitter voltage 

IC = 20 mA; VCE = 2 V VBE < 1.1 V 

D. C . current gain 

IC = 1 mA; VCE = 10 V hgE 45 to 165 

IC = 20 mA; VCE = 2 V hFg > 40 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
Tj = 25 °C unless otherwise specified 

= 

__ All small signal quantities have been measured with a length of leads between 
the bottom of the transistor and the measuring-jig of 3 mm. 

Base-emitter voltage 1) 

IC = 1 mA; VCE = 10 V VBE 0.65 to 0.74 V 

Feedback capacitance at f = 0.45 Mc/s 

IC=1mA; VCg=10V cre 
typ. 
< 

O.b 
0.7 

pF 
pF 

Transition frequency 

IC=1mA;VCE=10V fT typ. 230 Mc/s 

Noise figure at IG = 1 mA; VCE = 10 V 

F typ. 1 .2 dB f = 0.2 Mc/s; GS = 3.3 mA/V 

f = 1 Mc/s; GS = 20 mA/V F typ. 3.5 dB 

f = 1 Mc/s; GS = 3.3 mA/V F typ. 1.2 dB 

f = 100 Mc/s; GS = 10 mA/V F typ. 3.6 dB 

Conversion noise figure at IC = 1 mA; VCg = 10 V 

Fc typ. 2.5 dB 2 mA/V 

f = 1 Mc/s; ~GS = 2 mA/ V Fc typ. 2.5 dB 

NOTE 

1) VBE decreases with about 1.7 mV/oC at increasing temperature 

3 

7Z2 3113 
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BF115 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
Tj = 25 °C 

y parameters in common emitter configuration 
f = 0.45 Mc/ s ; I~, = 1 mA; VC g = 10 V 

Input conductance 

Input capacitance 

Feedback admittance 

Phase angle of f:.~edback admittance 

Transfer admittance 

Phase angle of transfer admittance 

Output conductance 

Output capacitance 

y parameters in common base configuration 
f=100 Mc/s;—IE=1mA;VCB =10V 

Input conductance 

Input capacitance 

Feedback admittance 

Phase angle of feedback admittance 

Transfer admittance 

Phase angle of transfer admittance 

Output conductance 

Output capacitance 

gie typ . 0.4 mA/ V 

cie tYP• 25 pF 

IYrel tyP• 1.5 µA/V 

tore tYP 270° 

lyfe I typ. 35 mA/V 

tQfe tYP • 0°

goe typ. 4 µA/V 

cOe typ. 1.4 pF 

gib 

—c 

IYrbl 

orb 

IY~ 
tQfb 

gob 

cob 

typ. 33 mA/V 

typ. 6 pF 

typ. 0.22 mA/V 

typ . 273°

typ. 33 mA/V 

typ. 150° 

typ. 10 µA/V 

typ. 1.5 pF 

NOTE 

All small signal quantities have been measured with a length of leads between 

the bottom of the transistor and the measuring-jig of 3 mm. 

4.4.1965 
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BFY50 to 52 

SILICON PLANAR EPITAXIAL TRANSISTORS 

Silicon planar epitaxial transistors of the n -p-n type in TO-5 metal case with 
the collector connected to the case. 
These transistors are intended for general purpose industrial applications. 

QUICK REFERENCE DATA 

BFY50 BFY51 BFY52 

Collector-base voltage 
(open emitter) VCBO max. 80 60 40 V 

Collector-emitter voltage 
(open base) VCEO max. 35 30 20 V 

Collector current 
(peak value) ICM max. 1 1 1 A 

.Total dissipation up to 

Tamb = 25 °C Ptot max. 800 800 800 mW 

Junction temperature TJ max. 200 200 200 ° C 

D.C. current gain 
atT~=2S ° C 

IC = 150 mA; VCE = 6 V hFE typ. 55 70 130 

Transition frequency 

IC = 50 mA; VCE = 6 V fT typ. 100 110 120 Mc/s 

Collector-emitter 
saturation voltage 

IC = 150 mA; Ig = 15 mA VCEsat ~ 0.2 0.35 0.35 V 

uiiimuuiumuuuuumumuu 

MECHANICAL DATA 

TO-5 

Collector connected to case 
of 

E~ 
)ZO)248 

Dimensions in mm 

mox6.6, min 3B. j ~ 

~~ a 
E 

~J 

7L2 3366 

I TENTATIVE DATA 6.6.1965 



BFY50 to 52 

RATINGS (Limiting values) 1) 

Voltages

Collector -base voltage 
(open emitter) 

Collector-emitter voltage 
(open base) 

Emitter-base voltage 
(open collector) 

BFY50 BFY51 BFY52 

VCgp max. 80 ~0 40 V 

VCEO max. 3~ 30 20 V 

VF.RC) max. 6 6 6 V 

Currents 

Collector current (d. c.) IC max. 1 A 

Collector current (peak value) ICM max. 1 A 

Emitter current (d.c.) -IE max. 1 A 

Emitter current (peak value) - -IEM max. I A 

Power dissipation (See also page C) 

Total power dissipation 
up toTa~=40°C Ptot max. 4 W 

Total power dissipation without 
.cooling fin up to Tam = 25 °C 

Ptot max. 0.3 W 

Temperatures 

Storage temperature Tstg -65 to +200 ° C 

Junction temperature Tj max. 200 ° C 

THERMAL RESISTANCE 

From junction to ambient in 
free air Rth j-a 0.22 ° C/mW 

From junction to case Rth j -c 0.035 °C/mW 

1) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 

7Z2 3367 
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BFY50 to 52 

iiiiiiiiiuiuiuuiuiuiuiiiiiuiuii 

CHARACTERISTICS 

Collector cut-off current 

IE=O; VCg=60V 
IE = 0; VCB = 40 V 
IE=O; VCg=30V 

Emitter cut-off current 

IC =O; VEg=SV 

Base current 

—IE = 150 mA; VCB = 6 V 

Collector -emitter saturation voltage 

IC = 150 mA; Ig = 15 mA 

T~=25 ° C 

BFY50 BFY51 BFY52 

ICBO < 50 nA 

ICBO < 50 nA 

ICBO < 50 nA 

ILBO < 50 50 50 nA 

IB < 4.85 3.65 2.45 m~ 

V(~}+ c9r < 0.2 0.35 0.35 V 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 

T~ = 25 °C unless otherwise specified 

Collector cut-off current 

IE=O; VCg=60V 
IE=O; VCg=40V 
IE = 0; VCg = 30 V 

IE=O; VCg=60 V; T~=100°C 

IE=O; VCg=40 V; T~=100°C 

IE = 0; VCg = 30 V; T~ = 100 °C 

Emitter cut-off current 

IC=O; VEB=5V 

IC = 0; VEg = 5 V; T~ = 100 °C 

Saturation voltages 

IC =150mA; Ig=15mA 

IC = 1 A; IB = 100 mA 1)2) 

BFY50 BFY51 BFY52 

ICBO typ. 2 nA 

ICBO tYP• 2 nA 

ICBO tYP• 2 nA 

ICBO 
typ. 
< 

S5 
2.5 

nA 
µA 

typ. 55 nA 
ICBO ~ 2.5 µA 

typ. 55 nA 
ICBO < 2.5 µA 

IEBO typ. 1 1 1 nA 
jtyp. 16 16 16 nA 

IEBO < 2.8 2.8 2.8 µA 

VCEsat typ. 0.14 0.14 0.14 V 

VBEsat typ. 0.95 0.95 0.95 V 
typ. 0.7 0.7 0.7 V 

VCEsat{< 1 1.6 1.6 V 
rtyp. 1.5 1.5 1.5 V 

VBEsat < 2 2 2 V 

7'L2 3368 
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B~Y50 to 52 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 

T~ = 25 oC 

D.C. current gain 

IC = lOmA; VCg=6V 

IC =150mA; VCg=6V 1) 

IC = 1 A; VCE = 6 V 1) 

Switching times (See also page 5) 

IC = 150 mA; +IB1 = - IB2 = 15 mA 
delay time 
rise time 
storage time 
fall time 

Collector capacitance at f = 500 kc/s 

IE =Ie =O; VCB=12V 

Transition frequency 

IC =50mA; VCg=6V 

h parameters at f = 1 kc/ s 

IC=10mA; VCg=6V 

Input impedance 

Reverse voltage transfer ratio 

Forward current gain 

Output admittance 

IC = 1 mA; VCg = 6 V 

Forward current gain 

BFY50 BFY51 BFY52 

> 20 30 30 
hgg 

typ. 40 55 80 
> 30 40 60 

hFE typ. 55 70 130 
> 15 15 15 

hFE typ. 30 40 60 

td typ. 25 25 25 ns 
tr typ. 30 30 30 ns 
is typ. 140 160 220 ns 
tf typ. 35 35 40 ns 

typ. 7 7 7 pF 
cc < 12 12 12 pF 

f 
> 

T typ. 
60 
100 

50 
110 

50 
120 

Mc/ 
Mc/ 

h1e typ. 180 220 400 S2 

hTe typ. 55 70 130 10-' 

hfe typ. 45 60 120 

hOe typ. 30 35 70 µA/ 

> 10 30 30 
hfe typ. 30 45 90 

s 
s 

V 

1) Measured under pulsed conditions to avoid excessive dissipation, 

2) Measured with a Lead length of 1 cm. 7Z2 33b9 

6.6.1965 4 
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BFY50 to 52 

MEASUREMENT OF SWITCHING TIMES 

Fig. 1 ;Circuit diagram 

V~~ =10V 

input A 

tf-20ns~ 1-11V 

tr-20ns--. '~+12V 

Input B 

Fig.2 ; Waveforms 

v;
+ Ig1--Ig2_15mA 

7203557 A-+6V — 
B=-5V 

input A (ts and tp) input B(tdand t r) 

-~90°,° 
~ v;

-  -1o°i° 
I >time I 
1 I 90% I 90% 

~ -  -110% I- -10°!0
I{f1 j I{rl 

I•--►Its  ~- 
~{d - 
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OPERATING NOTES 

Dissipation and heatsink considerations 

a. Steady-state conditions 
The max: allowable steady-state dissipation Ps is given by the relationship 

'I'j max. - `l'amb 
Ps max. -

Rth j-a 

where Tj max, is the maximum permissible operating junction temperature, 

Tam is the ambient temperature, 

Rth j-a is the total thermal resistance between junction and ambient. 

b. Pulse conditions (rectangular pulses) 

T 

7202905 

The maximum allowable pulse power Pp is given by the formula 

_ (Ti max. - Tamb) - (Ps . Rth j-a) Pp 
Rth t + S . Rth c -a 

where Ps  is the steady-state dissipation, excluding that in the pulses, 

Rtht is the effective transient thermal resistance of the device be-
tween junction and case and is a function of the pulse duration t and 
duty cycle S (see page C), 

S is the duty cycle and is equal to the pulse duration t divided by the 
periodic time T, 

Rthc-a is the total thermal resistance between case and ambient. 

EXAMPLE 

The following example shows how to calculate the maximum permissible 
peak dissipationof a BFY50 mounted in free air at a temperature notexceed-
ing 65 °C. The steady-state dissipation under the bottomed condition is 
350 mW, the pulse width is 1 ms and the duty cycle is 0.2. 

The transient thermal resistance Rtht = 15.5 °C/W (from page C) 
722 3371 
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BFY50 to 52 

EXAMPLE (continued) 

auimiiimmiiiiiiiimuumiim 

(200-65) - (0.35 x 220) 
Pp max 15.5 + 0.2 (220 -35) 

= 135-77 _ 1.1W 
15.5 + 37 

The peak pulse dissipation of 1.1 W is therefore allowed provided that the 
voltage and current ratings of the device are not exceeded. 

c. Pulse conditions (other than rectangular) 
For sinusoidal and irregular shaped waveforms, the power pulse is con-
verted to an equivalent rectangular pulse of the same average and peak 
values, and treated as in the previous section. 

EXAMPLE 

The following example illustrates how to find the maximum permissible peak 
dissipation of a BFY52 operating in a class "B" circuit at 1 kc/s. The device 
is mounted on a heatsink of thermal resistance equal to 50 °C/W and at an 
ambient temperature not exceeding 100 °C. Assuming that the waveform is 
sinusoidal for half period and zero for the other half, 

Average of sinewave over half cycle - 'ILA 
Therefore equivalent rectangular pulse width of same amplitude and average 
value, 

t ca 2 T[ x 103 - 0.318 ms 

Duty cycle S = 2~/w =~ 

w 

From page C; Rthto = 6.8 oC/W Rth s = 35 °C/W 

Rtht at S = 0.318 = (35-6.8). (0.318 + 6.8) = 15.8 oC/W 

(200-100) - 0 
Ppmax = 15.8+0.318x50-3.15W 

A peak power of 3.15 W is therefore permissible provided that the voltage 
and current ratings of the device are not exceeded. 

7Z2 3372 
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BFY55 

SILICON PLANAR EPITAXIAL TRANSISTOR 

Silicon planar epitaxial transistor of the n-p-n type in TO-5 metal case with the 
collector connected to the case. It is primarily intended for use in high frequen-
cy and very high frequency oscillators and amplifiers as well as for output stages 
of servo amplifiers. 

QUICK REFERENCE DATA 

(open 

Iamb 

emitter) VCBO max. 80 V 

(open base) VCEO max. 35 V 

IC max. 1 A 

= 25 ° C Ptot max. 800 mW 

T~ max . 200 oC

= 25 ° C 

V 1iFE > 40 

V fT > 60 Mc/s 

voltage 

VCEsat < 1 V 

Collector -base voltage 

Collector -emitter voltage 

Collector current (d.c.) 

Total dissipation up to 

Junction temperature 

D. C . current gain at 'hj 

IC = 150 mA; VCE = 10 

Transition frequency 

IC = 50 mA; VCE = 10 

Collector -emitter saturation 

IC = 1 A; Ig = 1.00 mA 

MECHANICAL DATA 

TO-5 
Collector connected to case 

of ~ 

El E 
~zasz~e 

Dimensions in mm 

max6.6, mrn.?60 ~ 
0 
a 

7Z2 3383 
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iimmmuiuiiuiuiumimiimu 

RATINGS (Limiting values) 1) 

Voltages 

Collector -base voltage (open emitter) VCBO max. 80 V 

Collector -emitter voltage (open base) VCEO max. 35 V 

Emitter -base voltage (open collector) V EBO max. 7 V 

Currents 

Collector current (d.c.) IC max. 1 A 

Collector current (peak value) ICM max. 1 A 

Emitter current (d.c.) —IE max. 1 A 

Emitter current (peak value) —IEM max. 1 A 

Power dissipation (See also page A) 

Total power dissipation up to Tamb = 40°C Ptot max. 4 W 

Total power dissipation without cooling fin 
up to Tamb = 25 °C Ptot max. 0.8 W 

Temperatures 

Storage temperature Tstg —65 to +200 °C 
Junction temperature Tj max. 200 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a 0.22 ° C/mW 

From junction to case Rth j -c 0.035 °C/mW 

CHARACTERISTICS Tj = 25 ° C 

Collector cut-off current 

IE = 0; VCB = 60 V ICBO < 10 nA 

Emitter cut-off current 

IC = 0; VEB = 5 V IEBO < 10 nA 

Base current 

IC = 150 mA; VCg = 10 V IB < 3.65 mA 

Collector -emitter saturation voltage 

IC = 150 mA; Ig = 15 mA VCEsat < 0.2 V 

1) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 7Z2 3384 

2 6.6.1965 



BFY55 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
T~ = 25 °C unless otherwise specified 

Collector cut-off current 

IE = 0; VCg = 60 V; T~ = 150 ° C ICBO < 10 µA 

Saturation voltages 

IC = 1 A; Ig = 100 mA• 1)2) VCEsat 
VBE sat 

< 
< 

1.0 

1.6 
V 

V 

Collector-emitter sustaining voltage 

VCEOsust > 35 V IC = 30 mA; IB = 0 2) 

D.C. current gain 2) 

IC = 10 mA; VCg = 10 V hF E > 30 

IC = 150 mA; VCg = d0 V hF E 40 to 120 

IC= lA ;VCg=10V hF E > 15 

Collector -base time constant 

r b,cc < 800 ps IC = 10 mA; VCg = 10 V; f = 4 Mc/s 

Collector capacitance at f = 500 kc/s 

cc < 12 pF Ig = Ie = 0; VCg = 10 V 

Emitter capacitance at f = 500 kc/s 

ce < 80 pF IC=Ic =O; Vgg=0.5V 

Transition frequency 

fT > 60 Mc/s IC = 50 mA; VCE = 10 V 

1) Measured with a lead length of 1 cm. 

2) Measured under pulsed conditions to avoid excessive dissipation. 
Pulse width = 300 µs; duty cycle S < 0.01 7Z2 3385 
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BSX21 

SILICON N-P-N 
DOUBLE DIFFUSED MESA TRANSISTOR 

Silicon double diffused mesa transistor of the n-p-n type in TO-18 metal case, 
with the collector connected to the case. 
It is primarily intended for driving numerical indicator tubes. 

QUICK REFERENCE DATA 

Collector -base voltage (open emitter) VCBO max. 120 V 

Collector -emitter voltage (open base) VCEO max. 80 V 

Collector current (peak value) ICM max. 50 mA 

Total power dissipation up to Ta b = 25 ° C Ptot max. 300 mW 

Junction temperature T~ max. 175 oC

D.C. current gain at Tj = 25 ° C 

IC = 4 mA; VCE = 3 V hF E > 20 

Transition frequency 

IC = 4 mA; VCE = 10 V ~1' > 60 Mc/s 

NOTE; The BSX21 may be operated in the breakdown region up to VCE = 160 V, 
provided Ptot at Tamb = 85 ° C does not exceed 100 mW . 

MECHANICAL DATA 

TO-18 
Collector connected to case 

Dimensions in mm 

m 

0 x a 
~~ 

—~ 
—~ 
—I , 

max 5.3 min 12.7 

7Z2 3218 
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BSX21 

RATINGS (Limiting values) 3) 

Voltages 

Collector -base voltage (open emitter) VCBO max. 120 V 1) 

Collector -emitter voltage (open base) VCEO max. 80 V 1) 

Emitter-base voltage (open collector) VEBO max. 5 V 

Currents 

Collector current (d.c. and average over 
any 20 ms period) IC inax. 50 mA 

Collector current (peak value) ICM max. 50 mA 2) 

Emitter current (d.c. and average over 
any 20 ms period) IE max. 50 mA 

Emitter current (peak value) IEM max. 50 mA 

Power dissipation 

Total power dissipation up to Tainb = 25 ° C Ptot max. 300 mW 

Temperatures 

Storage temperature Tstg —65 to 175 ° C 

Junction temperature Tj max. 175 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 0.5 ° C/mW 

From junction to case Rth j -c = 0.15 ° C/mW 

WI
W~

IIW
IW

IIW
IIW

~~
~I~

IU 

1) The BSX21 may be operated in the breakdown region up to VCE = 160 V, pro-
vided Ptot at Tamb = 85 ° C does not exceed 100 inW . 

2) The transistor can withstand a capacitive load of 500 pF, combined with a 
collector -base voltage of max. 150 V before switching on. 

3) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 7Z2 3219 

2 5.5.1965 



BSX21 

CHARACTERISTICS Tj = 25 ° C unless otherwise 

Collector cut-off current 

specified 

at IE = 0; VCg = 120 V ICBO < 40 µA 

Emitter cut-off current 

IEBO < 40 µA at IC = 0; VEB = 5 V 

D.C.. current gain 

hgE > 20 
at IC = 4 mA; VCE = 3 V 

typ . 40 

Base-emitter voltage 

VBE typ. 
< 

0.7 
0.9 

V 
V 

at IC = 4 mA; VCE = 3 V 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN 
Tj = 25 °C unless otherwise specified 

Collector cut-off current 

at IE = 0; VCB = 50 V ICBp typ. 0.5 µA 

Emitter cut-off current 

IEBO typ. 0.1 µA at IC=O; VEB=3V 

Collector current at reverse biased 

ICEX 
typ. 
< 

3 
20 

µA 
µA 

emitter junction 

' at VCE = 80 V; -VgE = 1 V; Tj = 85 °C 

Saturation voltages 

IC = 1 mA; IB = 100 µA VCEsat typ. 0.25 V 

VBEsat typ. 0.67 V 

IC = 10 mA; IB = 1 mA VCEsat 
VBEsat 

typ. 
typ. 

1.80 V 
0.90 ~ V 

Collector -emitter sustaining voltage 

IC=4mA; Ig=O VCEsust > 80 V 

5.5.1965 

722.3 220 

3 



BSX21 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN continued) 
T~ = 25 °C unless otherwise specified 

D . C . current gain 

IC = 1 mA; VCE = 3 V 

IC = 10 mA; VCE = 3 V 

IC = 20 mA; VCE = 3 V 

Collector capacitance at f = 1 Mc/s 

IE = Ie = 0; VCB = 10 V 

Emitter capacitance at f = 1 Mc/s 

IC=Ic =0; VE}3=1V 

Transition frequency 

IC = 4 mA; VCE = 10 V 

Practical circuit 

ZM1080 
ZM1022 
ZM1020 

BSX 21 

hF E 

hF E 

hF E 

typ. 25 

typ . 3 2 

typ. 7 

cc typ. 3.6 pF 

ce typ. 8.5 pF 

f 
> 60 Mc/s 

T typ. 120 Mc/s 

-F250V± 10°% 

56 k,f1$10°% 

0 

1 7203371 

K10 

4 

722 3221 
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2N929 
2N930 

SILICON N-P-N PLANAR TRANSISTORS 

Silicun planar transistors of the n-p-n type in TO-18 metal case with the col-
lector connected to the case. 

These devices are primarily intended for use in high performance, low level, 

low noise amplifier applications both for direct currer_t and for frequencies of 

up to 100 Mc/s 

QUICK REFERENCE DATA 

2N929 I 2N930 

Collector -base voltage (open emitter) VCBO max. 45 45 V 

Collector -emitter voltage (open base) VCEO -max. 45 I 45 V 

Collector current (peak value) ICM max. 60 I 60 mA 

Total dissipation up to Tamb = 25 oC Ptot max. 300 I 300 mW 

Junction temperature T~ max. 175 I 175 °C 

D. C . current gain at T~ = 25 °C 

IC = 10 µA; VCE = 5 V hFE 40 to 120 I 100 to 300 

IC = 10 mA; VCE = 5 V hgE '100 to 350 1 200 to 600 

Transition frequency 

IC = 0.5 mA; VCE = 5 V fT typ. 80 I 80 ~Mc/s 

Noise figure (bandwidth 10 c/s to 15 kc/s) 

IC =10 µA; VCE =5V;RS =10kS2 F 
typ. 2.5 ' 2 dB 
< 4 I 3 dB 

MECHANICAL DATA 

TO-18 
. Collector connected to case 

5.5.1965 

T~' ~~~ ,E '~~~ ~~B ~ 
C ~~ ~ 

K 
a rzousa. InoX53
E 

TENTATIVE DATA 

7Z2 3258 

t 

~m
mm

iim
imi

imi
iim

iiim
iii 



2N929 
2N930 

RATINGS (Limiting values) 1) 

Voltages 

Collector -base voltage (open emitter) VCBO max. 45 V 

Collector -emitter. voltage (open base) VCEO max. 45 V 

Collector -emitter voltage at VEB = 0 VCES max. 45 V 

Emitter-base voltage (open collector) VEBO max. 5 V 

Currents 

Collector current (d.c. or average over 
any 50 ms period) IC max. 30 mA 

Collector current (peak value) ICM max. 60 mA 

Emitter current (d.c. or average over 
any 50 ms period) —IE max. 35 mA 

Emitter current (peak value) —IEM max. 70 mA 

Power dissipation 

Total power dissipation up to Tamb = 25 °C Ptot max. 300 mW 

Temperatures 

Storage temperature Tstg —65 to +175 ° C 

Junction temperature Tj max. 175 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.5 ° C/mW 

From junction to case Rth j -c = 0.25 °C/mW 

ununnmmnnnmmunnnuu

 

I) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 7Z2 3259 
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2N929 
2N930 

CHARACTERISTICS T~ = 25 oC 

Collector cut-off current 

IE = 0; VCg = 45 V 

Emitter cut-off current 

IC=O;VEB=SV 

Emitter-base voltage 

IE = 0.5 mA; VCB = 5 V 

ICBO 

IEBO 

< 10 nA 

< 10 nA 

VEg 0.6 to 0.8 V 

Base current 

IE = 10 mA; VCg = 5 V 2N929~ IB < 100 µA 

2N930 IB < 50 µA 

CHARACTERISTIC. RANGE VALUES FOR EQUIPMENT DESIGN T~ = 25 oC 

Collector cut-off current 

VEB = 0; VCB = 45 V 

Saturation voltages 

IC = 10 mA; IB = 0.5 mA 

D.C, current gain 2N929 I 2N930 

IC = 10 µA; VCE = 5 V hgg 40 to 120 100 to 300 

IC = 10 mA; VCE = 5 V hpE 100 to 350 1200 to 600 

Collector capacitance at f = 1 Mc/s 

IE = Ie = 0; VCB = 5 V cc

Transition frequency 

IC = 0.5 mA; VCE _ 5 V fT 

Cut'-off frequency 

IC = 0.5 mA; VCE.= 5 V fie

5.5.1965 

ICES < 10 nA 

VCEsat < 1 V 

VBEsat 0.6 to 1 V 

< 8 I < 8 pF 

~ 

> 50 ~ > 50 Mc/s 

> 200 I > 100 kc/s 

7Z2 3260 
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2N929 
2N930 

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (continued) 
T~ = 25 ° C 

h parameters at f = 1 kc/s 

IC = 1 mA; VCg = 5 V 2N929 I 2N930 

Input impedance h1e typ. 5.0 10.0 kS2 

Reverse voltage transfer hYe typ. 2.5 5.5 10_4

Forward current gain h 
typ. 200 350 

fe 60 to 350 150 to 600 

Output admittance hOe

Noise figure (bandwidth 10 c/s to 15 kc/s) 

IC =10 µA;VCE =5V;Rs =10kS2 F 

typ. 14 25 µA/V 

typ. 2,5 2 dB 
< 4 < 3 dB 

7Z2 3261 
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2N930 
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2N2297 

SILICON PLANAR EPITAXIAL TRANSISTOR 

For data of the transistor 2N2297 please refer to the data sheets of the BFY55 
in the Supplement. 
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Silicon controlled rectifiers 
(Thyristors) 

Transistors 

Photoelectric semiconductor deg--ices 

Integrated circuits 
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