~ S
s H
i N
: R .
B P oy H N
- . Il . ¥ b
= _ G P
'y < | ~ Y |-
¥ \V] ‘ o AN
N . [
-7 l o . s 4
¥ s .ﬂ m\w oz . _ ,Nc
: n '] e b i <0
NANE - “ (N
NG 3
™~ fuy S = o ..Hw -t
— o DAY bt
) Pt - . P
. i ~.
O oW R " - H N
Ny SAEY N o
: " e - v o
+ -— I -~
K .\.M e ! “./.“. o ) LN
J N , [
. oo A o .
o ne <
O e M~
A PRI
I et g
~ I~ -
I P /v
-~ b e
L] g

. s :
s }
¢ H
s !
vy . i
¢
G
;
i !
w N A v

o ﬂwlwlra)\/\m”\f{ﬁl i . .~ m
~ i _ , MUNS SR S—— ’Oll'.illll...\,\ w6
G i . . ; m Yy G

! f

RATCHNE o WO U, M
A« i e e G
MRS et N
R 3m. o o ﬂ»l,ﬂl.r//, AN Py

N N o]

-

,
Va2

i e
N
‘

s

7

13

—a

0

- by ad O

Y . e <
e ) R,
= Y

S

V“I’,--__ hn A A ot A _A

N
&
2
4
d
X

[N

L ' -

../ﬂ~ w/uc Y

(NN N

A IS

I~y -
¥ ~

Sw \.NV )

&




[ER

-

3]

-

£25

N

)= ouT | b o
725281 , :

. . S TR P ey
!.’ . i v‘ L :
; : . . . ! H . | ;

= . . .. .. R e - ..

715393

20 T SIS DO T S
§FfoIss SRS SO N S SO
: / | l :
. - e .
L
22 . e e SRS SUNY SO U ST
I i
: }I : +
+ l “
-—1 D ¥ t

7253813 - &EF99/5S ~ A2377

72538/ — GFreo /53 — AH2lace7




. ‘“‘]_‘J"# 2 . - e ] H\\raﬂ _..._..‘......__.__...........,-.-‘.-ﬂ %'ﬁ M T_.,. R, ﬂa'\(
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ST
AR4148 S ,4"/‘\\ ‘ i
" GF4L0181 | Specification End-of-Iife \ .
v GA54002 Limit C Limdt \ o Unit R
o A | i o ‘ i
. ' Min, Max, ‘ _Min. . Max. " ‘r!"“: l}
‘ ' - ! . . - v x ;
ng;ao (10 ua) | S n 9.5 3 Volts |
BVgpg (10 wa) = 6.5 - 1640 - Volts '
BVmg (10 ua) | A 5.0 - 4s5 R . Volts
Wopg (5 ma) o 6.5 - 6.0 - \ . Yolts
f Tgo BV - 003 - 0.5 \ vamp
S I 1. V - 0003 - 0:5 L * uam * N
/V}?eouf% Cf '73"“') . 8 7 ' Lo S i
Byg (+5 Vp 9 ma) 99 300 T =
'~ e ' . ' i . 's
D Ve (aam) BV, 9m) a7 83 W75 W85 e TR |
f 6, (5 V, 100 Xe) L - 2.2 - ' R ~quf {‘_
\\ Oy (0.5 V, 100 XC) - _ 1.8 = ‘ : Z . wf
-‘\fT (3 V12 ma, 300 mo) 600 - - Y e i
tg (50 5 5ma) T A5 - : ", n8ec ;
z . . b ’ . A . H
tI‘ (0,‘3 103, 5 ma) © ' 6.0 . L D§GQ
+ @ JA = 550° O/ ”
g g =250 o/W |
. Ppp=80 W (25%) - | o
‘Case = T0 - 18 .
Circult design is to be based on end?of—lifa linits. Under no circumsiances ’
‘ should the specification limits or product distributions be used for eireult :
daﬂigno : '
Temperature Storage - 65 %0 to*x 200 °C '
Operating Junction Temperature - °C to +_-_150 o¢ i
21 December 1965 :
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v

5k sw
O7A= 500° c/w e T
0= 200°0H
:Pp = 250 MW
" GASE=

- . ey .
] : L . . . N . [P

e ARRUY *f*‘j*'—'”"“ s ) . . . ‘;.; |

v »,/' - GR 400 R Specification . = End-of-Life . . '
o T Limit *Limit Loy

# .Min’ v Max, i .Min' S M-'I," .

' SRR

030 o0 n s

IEBO (15W) A
Vom(sar) <1°»g B
. 0'5 ma) | . ’ Sy

VeE(sar) (Sof' _. - .'O_-féj‘;:;;; 7-'1_:';'.3_.?.’._'.".'}'-“.- 075 Vel
T o, el e e T e s

BE(SAT) (wf : - O'g... -"{ﬁ'i.A woo | 0.? R "J’qlﬂ# '
ﬂma) e R :

BE(S;AT) 150, ST B e e W0 Vals

. . . . LY e e - . . S L h .,
N N T - » . ~."'A . .t LY N N LR * o .+
B . . ’ o . .oat? o "o Fooe s i .
- . : . ey . . N . . -
. S . . ; R DT T . . » . -
tT sy * - v 3 - . . - M -

"m (5 v, 10 ma) 30._»"’_” L R P O

,<5 B e Ta T e

" % peeer

. Circuit designis tobe based on end-of-life limits, - Under no. circumstances'should
-+ the speczf;eation lmuts or product dxstribunons be used for circuit des;gn. ‘

'I‘emperature Storage : § ‘5 to +__ 200 0C “

Operating Junction Temperature - "Oc to + 150 C' 7.

PR T Maguet 1965
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A2414
GF40152"
R
vaCBO (2.0 ua.) !
o GES ' (10 ua):
l{" v
L“cno (5 ma)
EBO (2.5 V)

hm (2 v,-10 ma)

Vor J(sm) (0

s

(s v, 100 XG).
| Cn; (0.5 V, 200 K).

fT E} V. 12 ma, 300 Eu)
. ( » 55 5 ma)

tr (i7, 1.3, 5 ma)

# .m'= 550°0/W

ﬁ.'rc asoc/w

Case = TO = 18

- dealgn,

Tempexature Storage'-

. o

.67, 10 ma),x-

_65

‘Specification:

Limit

Min.

: .22

= 1.8
ér}o e
- , 405

| Max‘. " "

End-o0f-Life.
Limit

Min, i, MaxX.

9.5

’%t}'- _ '"q‘ag.

--
-
.

S 60

Circuit design is to be based on end-of-life limits,
should the specificatian limita or product distributions be used for oirouit

oC to +

200

Lo . .
O
. .

PR, . e Fa Rwa cwresge e
. s s d
R

Operating Junction Ehmpérature'J_

A OC , ..-~. )

5116 o #"i7_f3f'i;
4 st
- 003
~. - w;340.Q3‘fi
'j..4°, o280
P '0429.?

- o._s

;..r. JVolts.

l - Volts
> Yolts '
- Volts-—
~ uamp

wamp

Vet
Volt .
‘unf
.uug
" me
' nsec.

. nsag’

Under no circumstanceé

°C to + . 150

-
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,' . el LT SR "SR b a1 B ’
- “<~@4ygmw—f_~t4 f N . B . “1‘““'
o ] ASOT LT o . : :
© " GR40153° | AN
. , 40153 Specification ~ End-of-Life - - Unit
Limit : Limit .
L . ) . o Min.. Max. ) Minn‘ .A ? MSX. '

- BVEBQ (10 ua)‘};. f”éf> 3_0; i‘;i".fi¥F f:4-5ff}if;.4ﬁ4 ;  5T:£ f;;v§;ns L §ﬂ: t; $
Wego (10 m) . 6,5 B Ce0 e ;;vV;lf;f: Vols .|
Teao (5 v) - . fﬁ ”ﬂ:v'ﬁ- 12; ?" 0.06‘  .S O uamp
IEBO (1.5 V) o ».' -, 006 ;“14f ;,f:vols c i'uamp_.

bFE (27, 20 m) w0 eso L L o
Vcr(SAT) (1,85, - R e T LT
20 ma) ,_'s-. s 0 S 0.33 l - Velt .

o e e

Vesar(2, oo o SLe o vas
20 ma) | o o b P .

b (sv,00K0) - g2 e T e T

Cip (015 V10K - 28 s g

fr (3 V 24 ma, ~ . . L
300pe) 800 -t T g

tg (5{ 5, 5 ma)

ot i g o e e e e
A 0

- 4,5, L - 'A nsec

e <1 ? /26,10 aa) 6.0 i o0 T nses . -
© om ='ss0 ool .
| 8JC = 250 og/y B ‘ 3
L Pp = 100 MW (25%) . e S e e N
| | S S , ] B
i, CASE=T0 -~ 18 Do R, _ ';!
5 . . »'. c - . L s . ., . . . . ‘:. !
?‘ Circuit design is to be based on end-of-llfe limits. Under no circumstances |
!
!

should the specification limits ox product dxstributions be used for circuit
design, , . o . S :

1
I
1
e "
Temperature Storage - 65 _ °C to + 200 % - oo e R A
N " . . . l

Operatxng Junction Iemperature S ‘-, ) QC'”§O*4 150 - - og”

17 August 1965
P ° 4 . oot R ) ct » v - < N < JA‘..»a'
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- GF40154

Specification

Mmoo
yBVCBo(IO ua) ‘: TiQ§‘ no

BVCES(ID wa) e
BVEBO (10 ua) o
P‘VCEO (20 ma) | “;?43 ...x :

Yoo (sv) i

Iggo (1.5 V)

hpg (2 V, 0 ma) - »§a4dw~J

ch (SAT) (50, B
2, 5 ma) :

5 ma)

Gp (5V, 100 K&) . o . .

cyy (0.5 V, 100 KC) -

N - - T
.'w._, 3 s -

fm’ia V 43 ma,
3OQ me)

.~‘s (? 5,5 ma) e :“';

1y (2.8, 5.2,20 mn)

gl

= 530 Pd/w .

. 8IC = 250 o4y

Py & 150 M (25 °c)

CASE = To-18

Circuit design is to be based on end-of-life 11m1ts.
shauld the specificatien 11mits or product dlStrlbut101S be nsed for circui:

design,

' Storage Temperathre - 65

Limit

0412
" 2500

0.35

)
el B
-,
2. ]

‘Max,

oC to +

ol . emee -

| TP Y

End—bf~Lifa
Limit

.
153

.'Min.» -

200 “og .

“ o

Mak."
- o5 -
"":_7.5 ) ;.‘ - R

Operating Junction Températ@re -."'

O T L At I -
T . I =

B A ol

to + 150

v

=]
=

{9
Lad

A

 ;NVo1ts

wamp -

. upmp

nsec’

- NE8G:

~ Volts .

f"%Volts ‘

e,

Voitsv

Under'no circumstaﬁces

v o

Pea e g

e e resra

oo o S DR P LI T ) et

o,




»

. hmk;“’rnﬂnu

Circult design is to be based on end-of-1ife limits. Under no c¢lrcumstances

should the specificatlion limits or product distributions be used for oircuit

deaign.

17 Auguat 1965

42397 - GF40155
:v x{“

o '

Ech i

.' "14- . \

iﬁ" . .v‘-" !

;5',. )

; Speclfigation Limdt I Fnd-of-Life Limit Unit

Minv Ma}:. Ming IVIBJ‘:' -

BVggg (10 ua) 21 _ 17 - Volts
BVggo (10 ua) 25 - 21 - Volts
L
BYggp (10 ua) - A - 3 | - Volts X
Wego (5 ma) 12 —_ 10 —_ I Volts ¢
Igpo (5 ¥) - 0.01 ~ |os | vem
Iggg (1.5 7) — 0.01 — 0.5 uamp
hyg (5 v, 5 ma) 90 300 75 —
Cap (5 v, 100 XC) - 1.5 — uuf
I \,’(5 v, 5 ma, 300 mo) || 800 — | — | me
! i ! :
%A = ___550°C/W . '-

0y = 250°C/

Pp = 100 mw
Case = T0-18 .

Storage Temperaburs 65 °C to 200 °c

Operating Junction Temperature °C to 150 °c

)




et e -t vt 1 b b 4 $on s i @ S e

b

- Qr
07y = —550 C/M
L = ‘ 0
om - 2500C/W
PD = _. 100 mw

Case = T0-18

Storage Temperature _= 65 °C to

. Operating Junctlon Temperature

Circult Design 1s to be based on
End-of-Life limits., Under no
circumstences should the specifica-
tion limits or product distributiona

be used for cirouit design.
125 °g

°%C to 125 %

e i 5 BRI S bt ] i -l
3 - HAMR
S ¥ «

N RSNy

e et
% TONR I | .

et

3 W - ‘ﬁ

y A2397M — MATCHED PATR

o | 4 GF40179

i | | .

{

; o

\ |

| \Specification Idmit || End-of-Lifs Limit ||  Unlt

. Mdn. Max, Min, Max.‘ i

BVcpg (10 ua) o2 17 Volts

BVéBo (10 ua) | 25 21 Volts i

BVion (10 ua) 4 3 - Volts .
] I‘VCEE‘.O (5 ma) 12 10 : ~ Volts . v

IGB& (5 v) | “ .01 0.5 uamp '

IE.BO (L5 v)° .01 0.5 uamp

ht {5 v, 5 ma) ] 30 300 75 330

by (5 v, 5 ma) 90 300 75 330

hyg; '

] ' e 1.2 .75 1.25

h A

§‘E2 | .

/ v - VBE2 / < 10 < 20 1 nv

@ Q5 v, 5 ma) | H Volts

k]
Cop (5v, 100 XG) 1.5 wf
£y (5 v, 5 ma, 300 me) || 800 “ mo
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GF 40176

3\'4

!E Cbs (10).18)

: BV“BQ ($1) ua)

;1'

!

LVCEO (50 ma )
Iceo (10 V)
IEBQ RER-A)

VGE(SAT) {250,
12.5 ma

Vhe(sar) (250; .

=~1F

iy B

.

' \15 ma)

h Pr |
- (5 V, 230 ma)

(100 100
100 ma)

(20, 20,
100 ma)

2

Gcb (5 v, 100 KE)
l

fp (5 V, 100 ma,
i 100 me)

b 0 TAe e

1. i 20 Af:.'

w_J

Specification

Li

mit

Min,

5.

B8 '
.
N

03c = 200 Oy -

Pp = 250 MW (25 oC).
| CASE = TO-18

Czrcuzt design is to be based on end-of-life limits.'

. Max.

’ . 0.1 .

0.35

1.0

20

1‘End-of-Li£e

Limit

N %‘Bﬁ -

AN

Uit o,

‘Min.o ' " Max.

',21 =

»} s _;;. -;“

T RO

"' _;.“ 2'0
S0 0.5

-l a2 4

‘- -
-
L
-
-
o o
-

Volts

Volts

. uamps

Volts

Volts

uamps |

A ) ¢ S

Under. no circumstances

should the specif:cation limits or product d1str1butxons be used for circuit

design,

200

Storage Temperature - 65 °C to +
Operatzng Junctxon Temperature -

ROT

OC_ to +___150

17 August 1965
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r 2
- - A23L5

GF 4017%

giﬁéycm (100 pa) .
égmo (10 pa)'
'L%EO (50 ma)
ICBO o )

Fgmo (1.5 V)
Vem(sar) (750,

37.5 ma)

VBE‘;\QSAT) (750, -

75 ma)

| ', (100, 100,
100 ma) "
4 (100, 50,
1000 ma)
G = 5P N
Gg = 60°CM

-

-

Spacification
Limit = -

. ,,,\.)

25

Max.'

. -

1.05

o0
0.5,
“0.50"

- 10

Ry = & at 25°C Infinite Heat Sink

CASE =

Storage Temperature =

Operating Junction Temperature =-____
Circuit design is to be based on end-of-life limlts.

| 65

o¢ to +

]

SR
o

End-of-Life

.

0.7

Vax. =
- | Volts
- 7. Volta
}: - . f o ' Volts

10 * pamps

2.0 pamps :

: . 0.6 : Volt

1.2 Volis

\ssip

P

nseg

~ nseo

Dc"'

°c to +

150 o¢

Under no eclrcumstancea

should the apecification 1imits or product distributiona be used for circuit

- design,

ne
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A
B
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\
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. ;MQ omi | U - e _w,,,,__..____..,...__.. - — 1 ) -
Y| . J ‘ BED -
- A2557 - GF 40173

? 4 Transistors/Can
3 | I3
o - -0
" R, RELEL L
S Y 7 8 Ql' Q Q & 04 at
- f 3 &"t s 0"*\ : B aasee :
A . ‘02.' B
i ' ' o
R | _ INITIAL - E. o L. o
PIN # MIN, -~ MAX,. = MIN, .- MAX, UNIT.
| BVggg (100, ua) L (13 t0 2) 20 Car Volta ' |
gnd pins 3,4,9,1 & 23.‘ . AR . ' e ! _ '
PVEBO(lo'“a) - 2,3 4.5 4 ' Volts '
| o 2,4 - 4.5 4 Volts .
' - 2,9 4.5 = 4 Volts
: ) 2,1 4.5 4 Volts
\ W ' ' ) . )
Iggo (1.5 V) 2,3 S T2 uamps
o 2,4 . N -2 . uamps
. 2,9 9 2 uamps
» 2,1 '5'.‘ 2 uamps_’
Tco (10 V) 5,8 1.5. 112 uamps -
- . 6,4 1.5 . 12 uamps
4 7,9 1.5 12 - . uamps
3 : 8,1 1.5 12 namps
2 P -
Vee (SAT) 2,3,5 .50 6 © Volts
-1(750, 37.5 ma) 2,4,6 .50 -6 Volts -
*k | 2,9,7 .50 .6 ~ Volts
: 2,1,8 .50 T S £
i < . ) . o . = .. ’
Vpg (SAT) 2,35 .15 ° 1.0 T L2 Volts
(750, 75 ma) 2,4,6 .75 . 1.05 T 1.2 Volts—-
: : 2,9, 7 . W75 01,05 Y 1.2 “Volts
. . Co2,1,8 0 TS 1.05 - o7 1.2~:' Volts
- Vg(SAT)e(750 ma, 100 - 2,3,5 DS VS N - 1,3 Volts
: . ma) 2,4,6 1.1 © 1.3 " Volts
P 2,97 1.1 1.3 Volts
| - 2,1,8 . 1. 1.3 Volts
] ! - SR et .
; -+ Cop(SV, 100 KCQ,.» ' 28 pf
it . .
0 O Qs “100 KC) 40 o - pf
t » .t (100,50, 1000 ma)_ , 10 nsec
1 R (100 ma) 513 29- - 37 Ohms
I . - 6,13 29 a3 v Ohms *
‘ 7,13 ... 29 . A Wt ‘ Ohms |
| . ‘ 8,13 - 29 .. . - Ohms
f 03c = A0°CAW * Not Flnalized . * . 21 December 1965 )
z . o , ' o : .
: -10TA P= 12500/ -
L.-, I n,':,:..,..., Cw - + o f:;f‘ g -
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H .. - I i )
: . ) A2557 - GF 40173 = Sheet 2 T
: 2 3 ) ‘
PD = - :
r :’ ; FASB - il b st
H 3 B" i‘ . - ‘3‘“ ﬁ'
‘ "; Storage Temperature:-~ 65 °C to + 150 '0¢
: . o ' a ' R
i &xratm Junction Temperature - % to 100 OC it wr 4y b3 moemn
s verage . ' .
i c N
aﬂperating Juno.tion Temperature (Pea.k) ___15____0(;, . , .
1 . :- 1.
Lo RS R ;
: k . i ’ ', N _:5'
! b » n:
; . k! * "
g . i
: “‘ R - /\‘
! ;a B M ¢ 1 L
! L : o ‘
; L y:. . : . B
S S
P ey e R . ; B S
o “ . . - .. - ¥
5 Y : ‘ L
é }, . oyl ' '
L 3 .
i : ? . ot .
! v ¥ : R ¥
e .t . ; . {;: i ®
: .-t""”.' o ‘ - g “r
o ' SR
i | ¢ R a |

. " -+, 'R1" December 1965 - i1
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[ORPCIREpv. -

A2558 - GF40174
DARLINGTON 2/CAN

-

S & )
Q; = A2409D
.; Gy = 4254 L
i -
% |
3 Pin.# Initield, E,0.L, - |
) ' Min. | Max. Min. | Max., | Unly
\ .
BVgpg (10 ua) 9 to 8 45 4 Volts
10 to 9 4.5 A Volts
4 to 5 45 FA Volta
A 3 to 4 A5 4 Volta D
BVgps (100 wa) {1 to 8, 9, S
. : 10 23 19 Volta
¥ : 2 %o 5, 4, ' "
3 -3 23 19 Volts
4 [
Ipng (1.5 W) 9 to 8 1 2 ua 3
KB 10 to 9 o5 2 ua
4 to 5 o1 2 ua
3 t0 4 5 2 ua
Ineq (10 ¥) 1t08, 9 | '
OES 0 1 12 ua : ]
5 3 1 12 ua
v i o
CE '
' 2, 3, 5 .85 1.2 .8 1.4 Volta
VBE (SAT . _
. 2,3, 5 105 1;9 1.4‘ 2.1 ' vol'bB
Cob (100 Ko, ' ‘
VCB =5 'V') 7 . 8 Pf
t, (25, 25, 1000 - . |
) ma) " 6..5' 9‘5 6'0 lot5 nsgeg
t, (10,10,10 ma) |{1,8,9,20 ||’ 13 | 14 nsec
. Ry554,3 |}, 13 | LL# nsec
070 = 40°C/W 854 = 15090V W= CASE = '
dtorage Temperature = 65 °C te +___150 °g "o
fperathg Junction Temperature = ' °C to + 100 °C Maximum Average ' -
. 150 oG Peak
* - not finalized ' '
17 August ‘1965
e e ” —n - ,
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. e hd e
’ GF40178
Py ' EMITTER COMPENSATED AMPLIFIER |
N (MATCHED DIFFERENTIAL AMPLIFIER STAGES) /
¥ i '
A
i
i
Se |
Specificaticn Limit E.0.L. ..
1 Min, Mex, in.|Max, Unib
' 1)Wgpg @ Igzg = 10 ua 18 - 1 Volts
2) Vggs Vag @ Igog = 10 ua 4 ' 3 Volta
~.3) LVxy, LVyg @ Igy to Igp
. =5ma 12 10
AR ISlG ®@Vgqg =57V ' i .20 1000 namp
5) Voltage Gain - (Ad)* o | ' I
@Ey (diff) = 3 mv (RMS)max. 90 100 80 | 100 -
- PRR = 10-Ke to 100 Ko A * H

SINE WAVE

Aq = En_(diff) @ 200A.
Ey (aiff) 60 .

*Enitter Resistor of 2nd
Stage Adjusted for Gain,

] ..

SENSE _’E =°

. é‘“ § PRE. ”8/)
I L AMP | |

»
L

i For Details See Drawing .
#7036423.
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* GF40178

1

h N 34
R 4 : :
<

C W
%

v Specification Limit

E.0.L. il
Min, Max.

Min, | Max,

" &) Common Mode Gain 2 (AcM)
" @E; (CM) = 120 mv (RMS)

PRR = 10 Ke to 100 Ke
SINE WAVE

1/35

ae

Agw = Eo (CM) @100, ||

E; (CM) @ 0 -n- o
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