








































































































































































































































































































































































































































































FAIRCHILD INTEGRATED CIRCUITS 

BIPOLAR MEMORIES 
RAMs 

Random Access Memories 
GI 'ii: E �~� 

e 
j:: GI GI 0 

* ci II> 1) �~� '';: '0 
* ;t:: II> .. II> > as_ > Vi e Z m 

II> _ 
�~�e� U U Q,Q, D'l .D 

0 GlD. '0 �~� 0 E 'i' 
E w GI »c u> -GI '0 '';: U �~�E� SII> "ell> .!!- > D'l 
GI U .!II II> U" :Be e U) as 
.t: e :> U)"e «- .e j:: �.�~� c 03: .e .¥ 

II> 3: ex: U U ::I .. 
!lie �~�E� �~� LL. W 0 .ell> '61 as 

0 3: GI U;l »c »c 
�~� 

I- 0 A. .. as as 
�~� 'tI U :E :E 

'tI U A. « « 
1 256-Bit RAM-3-S 93L420XC 256 xl 40 20 45 45 250 TTL Iso. R4 6F.6E 

2 256-Bit RAM-3-S 93L420XM 256 xl 40 20 55 55 250 TTL Iso. R4 6F.6E.4B 

64 x 9 Bit 
3 RAM-DC 93419XC 64 x 9 30 <30 50 50 750 TTL Iso. R5 7Y 

4 *1024-Bit RAM-DC 93412XC 256 x 4 40 <40 6'0 60 250 TTL Iso. R6 BT.4Q 

5 *l'024-Bit RAM-3-S 93422XC 256 x 4 40 <40 6'0 6'0 25'0 TTL Iso. R6 BT.4Q 

f? 1'024-Bit RAM-DC 93415AXC 1024 xl 30 15 45 45 475 TTL Iso. R7 6E.9B 

7 1024-Bit RAM-DC 93415 XC 1'024 xl 40 15 7'0 70 475 TTL Iso. R7 6E.9B 

8 1024-Bit RAM-DC 93415XM 1'024 xl 40 15 75 75 475 TTL Iso. R7 6E.4B 

9 1024-Bit RAM-3-S 93425AXC 1024 xl 30 15 45 45 475 TTL Iso. R7 6E.9B 

10 1024-Bit RAM-3-S 93425XC 1024 xl 40 15 7'0 7'0 475 TTL Iso. R7 6E.9B 

11 1 '024-Bit RAM-3-S 93425XM 1024 xl 40 15 75 75 475 TTL Iso. R7 6E.4B 

12 1024-Bit RAM-DC 93L415XC 1024 xl 75 45 95 95 175 TTL Iso. R7 6E.9B 

1 6-Bit Scratch 
13 Pad Memory 95401 XC 4x4 6 - 1'0 1'0 415 ECL R17 6B 

14 64-Bit RAM 95400XC 16 x 4 14 6.5 25.5 17.5 435 ECL R1B 6B 

15 64-Bit RAM 10145AXC 16 x 4 7 4.5 10 9.'0 520 ECL R19 6B 

16 128-Bit RAM l'0405XC 128 xl 11 5 15 15 470 ECL Iso. R8 6E 

17 256-Bit RAM 10410XC 256 xl 18 7 30 35 47'0 ECL Iso. R9 6E 

18 1 '024-Bit RAM l'0415AXC 1024 xl 25 7 35 35 47'0 ECL Iso. Rl0 6E 

19 l'024-Bit RAM 1'0415XC 1'024 xl 35 15 6'0 6'0 470 ECL Iso. Rl0 6E 

20 256-Bit RAM 9541'OXC 256 xl 25 7 40 40 47'0 ECL Iso. R9 6E 

21 1024-Bit RAM 95415XC 1'024 xl 45 15 75 75 470 ECL Iso. R1Q 6E 

22 *1024-Bit RAM 100415 1'024 xl 2'0 <2'0 3'0 3'0 500 ECL Iso. Rl1 4Q 

23 *256-Bit RAM 1'0411XC 256x1 20 7 35 45 360 ECL Iso. R9 6E 

24 *1024-Bit RAM 93L425XC 1024 xl 75 45 95 95 175 TTL Iso. R7 6E.9B 

"To be announced x = Part of Package Code 

**3-5 = 3-State 
OC = Open Collector 
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FAIRCHILD INTEGRATED CIRCUITS 

BIPOLAR MEMORIES 
ROMs 

Read Only Memory 
CD ii E 

~ CD 
e:: 

i= 0 

0 UI 
UI .. UI U +l • .~ UI_ u e:: > 111-• 2 III (J c.c. e:: CDC. CD 

·iii~ E 0 w ~~ 8~ - CD 
"UI CD .~ (J ~E :Ie:: 

.!-
~ .- UI c(UI c.i= O~ e:: :> fI)" IZ: 

::J 
.. Ule:: 

:CUI ~E w 0 UI 
~ LL. 0 ~ CD (J~ ~ .. III 

" u :!: 
" u Q. 
c( c( 

1 256-Bit ROM-OC 93434XC 32 x 8 50 30 50*** 400 

2 256-Bit ROM-OC 93434XM 32 x 8 50 30 50*** 400 

3 1024-Bit ROM-OC 93406XC 256 x 4 30 30 50 570 

4 *2048-Bit ROM-OC 93431 XC 512 x 4 30 15 50 425 

5 *2048-Bit ROM-3-S 93441 XC 512 x 4 30 15 50 425 

6 * 4096-Bit ROM-OC 93432XC 512 x 8 35 15 55 650 

7 *4096-Bit ROM-3-S 93442XC 512 x 8 35 15 55 650 

*8192-Bit 
8 ROM-OC 93454XC 1024 x 8 60 <60 90 650 

*8192-Bit 
9 ROM-3-S 93464XC 1024 x 8 60 <60 90 650 

*To be announced 

***Typical 

x-= Part of Package Code 

**3-5 = 3-5tate 
OC = Open Collector 
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> "0 
CI .a Ui 

E Qj 0 
"0 > CI 
e:: fI) III 
.c ..lI! 

u U u ·61 :. CD ... 0 ..... 

TTL Planar R12 7B 

TTL Planar R12 7B 

TTL Planar R13 6E 

Iso. Schot. R14 6E 

Iso. Schot. R14 6E 

Iso. Schot. R15 6M 

Iso. Schot. R15 6M 

Iso. Schot. R16 6M 

Iso. Schot. R16 6M 



• • e e 
0 

II .~ 

.t: u e 
:I 

&.I. 

1024-Bit 
1 PROM-OC 

1024-Bit 
2 PROM-OC 

1024-Bit 
3 PROM-OC 

1024-Bit 
4 PROM-OC 

1024-Bit 
5 PROM-3-S 

1024-Bit 
6 PROM-3-S 

1024-Bit 
7 PROM-3-S 

1024-Bit 
S PROM-3-S 

204S-Bit 
9 PROM-OC 

204S-Bit 
10 PROM-OC 

204S-Bit 
11 PROM-3-S 

204S-Bit 
12 PROM-3-S 

4096-Bit 
13 PROM-DC 

4096-Bit 
14 PROM-OC 

4096-Bit 
15 PROM-3-S 

4096-Bit 
16 PROM-3-S 

FAIRCHILD INTEGRATED CIRCUITS 

BIPOLAR MEMORIES 
PROMs 

Programmable Read Only Memory 
CII a: e ~ CII e 

ci i= g. 0 

.~ .. IIJ 
.~ 

Z 
IIJ 

¥e 111-
III IIJ_ 0 a. a. CIIa. 'iil~ w =:1< 8~ 

-II ~IIJ 0 cZe :Ie .!I-.- IIJ 
CIIJ C:i= :> U)~ a.i= IE: .. Ie :De W 0 :E IIJ, I< C :i= II 0: ~ .. III 
~ u :E 
~ U Q. 
C C 

93416XC 256 x 4 45 25 70 450 

93416XM 256 x 4 45 25 SO 450 

93417XC 256 x 4 30 12 * 250 

93417XM 256 x 4 30 12 * 250 

93426XC 256 x 4 45 25 70 450 

93426XM 256 x 4 45 25 SO 450 

93427XC 256 x 4 30 12 * 250 

93427XM 256 x 4 30 12 * 250 

93436XC 512 x 4 30 15 50 475 

93436XM 512 x 4 30 15 60 475 

93446XC 512 x 4 30 15 50 475 

93446XM 512 x 4 30 15 60 475 

9343SXC 512 x S 35 15 55 650 

9343SXM 512 x S 35 15 70 650 

9344SXC 512 x S 35 15 55 650 

9344SXM 512 x S 35 15 70 650 
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15 > 
CII .Q .. 
0 e 'ii 15 > CII e U) III 
s:. u ~ 
u '01 u 
II III 
I- 0 Q. .... 

TIL Planar R13 6E. 6J 

TIL Planar R13 6E. 6J 

Iso. Schot. R13 6E,6J 

Iso. Schot. R13 6E,6J 

TIL Planar R13 6E,6J 

TIL Planar R13 6E,6J 

Iso. Schot. R13 6E,6J 

Iso. Schot. R13 6E,6J 

Iso. Schot. R14 6E, 6J 

Iso. Schot. R14 6E,6J 

Iso. Schot. R14 6E,6J 

Iso. Schot. R14 6E, 6J 

Iso. Schot. R15 6M 

Iso. Schot. R15 6M 

Iso. Schot. R15 6M 

Iso. Schot. R15 6M 
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GISTERS . ANALOG· COUNTERS· GATES· 
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LTIPLEXERS . DECODERS· DEMULTIPLEX 
ERS . MONOSTABLES . ARITHMETIC OPER 
ATORS . DISPLAY DRIVERS· INVERTERS 
BUFFERS· FIFOS· LlFOS· CHARACTER GE 
NERATORS . IMAGE SENSORS· SCHOTTKY 



INTRODUCTION 
MOS 

The major MOS product emphasis is in the Memory Marketplace. The MOS memory productline consists of a complete 
line of RAMs, Shift Registers, ROMs, Character Generators and FIFOs. Heavy emphasis is on multi-sourced items using 
Fairchild's Isoplanar process for cost reductions and improvements in performance. 
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FAIRCHILD INTEGRATED CIRCUITS 

MOS 
RANDOM ACCESS MEMORIES 

ci > Q) Q) '0 u;- rn Cl E .. .c I: Z 0 ::I E Q) I: 
0 i= .... a:: E .';:; w '0 ~ > Cl 

Q) t.l U I: mm Q) III <II ... 
ml: 

""" 
0 .::: I: :> .::: Q) Co t.l t.l ::I t.l t.l E .0, <II ci U. W Q) t.l Q) c.. Z 

0 .... e:( .... 0 
....I 

1 1024 X 1 Dynamic RAM 1103 ISO P 300 C M1 7D 18 

2 1024 x 1 Dynamic RAM 1103S ISO P 220 C M1 70 18 

3 1024 x 1 Dynamic RAM 11031 ISO P 150 C M1 70 18 

4 1024 x 1 Static RAM 2102 ISO N 1000 C M2 6D 16 

5 1024 x 1 Static RAM 21022 ISO N 650 M, L, C M2 60 16 

6 1024 x 1 Static RAM 21021 ISO N 450 M, L, C M2 60 16 

7 1024 x 1 Static RAM 2102F ISO N 350 M, L, C M2 6D 16 

8 1024 x 1 Static RAM 2102F2 ISO N 250 C M2 6D 16 

9 256 x 4 Static RAM 35382 ISO N 650 M, L, C M3 71 22 

10 256· x 4 Static RAM 35381 ISO N 450 M, L, C M3 71 22 

11 256 x 4 Static RAM 3538F ISO N 350 M, L, C M3 71 22 

12 4096 x 1 Dynamic RAM 4096 ISO N 250 C M4 6D 16 

READ ONLY MEMORIES AND CHARACTER GENERATORS 

ci > Q) I!! '0 m 
I: Z Cl E ::I .c u;- I: 
0 0 i= .... E Q) a:: E '0 <II -.;:::: W mm .. > Cl 

Q) t.l U I: Q) III <II ... 
.::: I: ml: Co """ 

0 
:> .::: Q) t.l t.l ::I t.l t.l E .0, <II ci U. W Q) t.l 
0 .... e:( 

Q) 0 c.. Z .... ....I 

13 64 x 5 x 7 Char Gen 3257 Si G P 1000 C M5 7M 24 

14 64 x 7 x 5 Char Gen 3258 Si G P 800 C M6 60,9R 16 

15 64 x 7 x 5 Char Gen 32582 Si G P 625 C M6 6D,9R 16 

16 64 x 7 x 5 Char Gen 32581 Si G P 550 C M6 6D, 9R 16 

17 64 x 9 x 7 Char Gen 3260 Si G P 1000 C M7 7M 24 

18 512x8ROM 3514 Si G P 1000 C M8 7M 24 

19 512x8ROM 3515 ISO P 600 C M8 7M 24 

20 512 x 8 ROM 35151 ISO P 500 C M8 7M 24 
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FAIRCHILD INTEGRATED CIRCUITS 

MOS 
SHIFT REGISTERS 

ci > Q) "5 
> ... ,.Q Oi f/) 

c: Z CI ::l c: 
0 0 u ... E Qj ii: E '';:; w "5 c: N I!! > CI Q)::t: Q) u (,) c: &~ 

Q) (J) III ... 
.:!:: c: > or:. Q. 

U 
.lO: 0 

::l U Q) E u 
ci u.. w Q) ... 'c, ~ C I- u.. Q) 0 Z I- ....I 

1 Single 1024-Bit Static 2533 ISO P 1.5 C M11 8C,9L 8 

2 Single 1024-Bit Static 3355 ISO P 4.0 C M11 8C,9L 8 

3 Quad 64-Bit Static 3342 Si G P 2.0 C M12 60,9R 16 

4 Quad 80-Bit Static 3347 Si G P 2.0 C M12 60,9R 16 

5 Hex 32-Bit Static 3348 Si G P 1.0 C M13A 7M 24 

6 Hex 32-Bit Static 3349 Si G P 1.0 C M13B 60,9R 16 

7 Quad 256-Bit 33562 ISO P 1.5 C M14 60 16 

8 Quad 256-Bit 33561 ISO P 4.0 C M14 60 16 

9 Quad 80-Bit 33572 ISO P 1.5 C M12 60 16 

10 Quad 80-Bit 33571 ISO P 4.0 C M12 60 16 

11 Nine 1024-Bit Dynamic CCD450 ISO N, CCD 1.0 C R 7T 18 

FIRST-IN FIRST-OUT MEMORIES - FIFOs 

ci > > 
Q) "5 f/) CI ... ,.Q c: Z 0 U ::l E 

f/) c: 
E 0 "5 c: N 

... Q) ii: w III CI '';:; ~::t: ... > 
Q) u (,) c: Q) (J) III .... 
.:!:: c: > or:. g~ Q. .lO: 0 

::l U E u u 
ci u.. w Q) ... 'c, ~ C I- u.. 

~ 0 Z 
....I 

12 64 x 4 F1FO 3341 Si G P 0.7 M, L, C M9 60,9R 16 

13 64 x 4 F1 FO 3341A Si G P 1.0 M, L, C M9 60,.9R 16 

14 40 x 9 F1FO 33512 ISO P 2.0 M, L, C M10 7Y 28 

15 40 x 9 F1 FO 33511 ISO P 4.0 M, L, C M10 7Y 28 
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FAIRCHILD INTEGRATED CIRCUITS 

MOS 
MISCELLANEOUS 

0 > CD "6 In .. u; c: CI :::I .a c: 
e 0 z 0 .. e '"i it "6 III 

~ W .. > CI ... CD 0 c: e en III .= c: .r:. Q. ~ 0 
:::I :> u e u u ci LL. CD '51 :. w l- e Z C l- S 

1 TV Sync Gen 3262 ISO P C M15 60 16 

370~ 

2 8-Channel Multiplex Switch 3708 Si G P C, L. M M16 60 16 

4-1j2-0ecade 
3 Digital Voltmeter 3814 Si G P C M17 7M 24 

4 5-0ecade Counter 3815 Si G P C M18 7M 24 

Programmable Counter 
5 3 thru 262.145 3816 Si G P C M19 60.9R 16 

6 Digital Clock 3817 ISO P C M20 61/7Y 40/28 

7 *Oigital Wristwatch Circuit 3819 ISO C C 
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34000 CMOS Series 

INTRODUCTION 
CMOS 

General Description-The Fairchild CMOS 34000 series logic combines the popular 4000A and 4OO0B series func­
tions with the advanced Isoplanar C process. The result is a logic family with a superior combination of noise im­
munity and standardized drive characteristics. Under static conditions these devices dissipate very low power, 

typically 10 nW per gate. Low power combined with a wide recommended operating supply voltage (3 to 15V) 
greatly minimizes power supply costs. The 34000 CMOS Family is designed with standardized output drive charac­
teristics which, combined with relative insensitivity to output capacitive loading, simplify system design. 

• LOW POWER-TYPICALLY 10 nW PER GATE STATIC. 
• WIDE OPERATING POWER SUPPLY VOLTAGE RANGE 

3 TO 15 V RECOMMENDED 
18 V ABSOLUTE MAXIMUM. 

• HIGH NOISE IMMUNITY. 
• BUFFERED OUTPUTS STANDARDIZE OUTPUT DRIVE AND REDUCE 

VARIATION OF PROPAGATION DELAY WITH OUTPUT CAPACITANCE. 
• WIDE OPERATING TEMPERATURE RANGE 

COMMERCIAL -40°C TO +85°C. 
MILITARY -55°C TO +125°C. 

• HIGH DC FAN-OUT-GREATER THAN 50. 

Isoplanar C. 
The Fairchild CMOS Logic Family uses Isoplanar C for higher performance. This technology combines local oxidation 
isolation techniques with silicon gate technology to achieve an approximate 35% savings in area. Conventional chan­
nel stops are eliminated. Operating speeds are increased due to self-alignment of the siticon gate and reduced side­
wall capacitance. 

Fully Buffered Outputs. 
Fairchild 34000 CMOS is designed with the system user in mind. Output buffering is used on all devices to achieve 
higher performance, standardized output drive, highest noise immunity, and decreased ac sensitivity to output loading. 
Fairchild CMOS uses small geometry logic transistors (to generate the required function) which drive standard low 
impedance output buffers. This technique reduces chip-size, since only two large output transistors are required per 
output and rise and fall times are less dependent on input pattern. Buffered outputs also increase system speeds and 
make propagation delay less sensitive to output capacitance (see Figure 1). 

Another advantage of the Fairchild approach is improved noise immunity. Because of the increased voltage gain, 
nearly ideal transfer characteristics are realized (see Figure 2). The high gain (greater than 10,000) also provides 
significant pulse shaping (see Figure 3). 
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FAIRCHILD INTEGRATED CIRCUITS 

CMOS 

Figure 1 

COMPARISON OF PROPAGATION 
DELAY VS LOAD CAPACITANCE FOR 

CONVENTIONAL AND FULLY 
BUFFERED NAND GATES 

> 

Figure 2 

TYPICAL VOLTAGE TRANSFER 
CHARACTERISTICS FOR 

CONVENTIONAL AND FULLY 
BUFFERED DEVICES 

~DD l15 J ~ = ~5°C 
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:l 
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o 
o 

1/ 
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~ 
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t-::::: BUFFERED 
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o .... 

o 

Figure 3 

POSITIVE-GOING INPUT RAMPS OF 
0.1 p.s AND 1.0 p.s APPLIED TO 
CONVENTIONAL AND FULLY 

BUFFERED GATES 

CONVENTIONAL J ~ V V 
j 

I Y CiOS GATE V 
0.1 us ./ ,... rt INPUT ,/' \ 1/ 

II ~Y BUfFER to \ 
\ 

V K' ~ CMOS I ~ 
\ 
\0 uF INfUT1 

o 0.2 0.4 0.6 0.8 1.0 

TIME - ~s 
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FAIRCHILD INTEGRATED CIRCUITS 

CMOS 

Gates, Buffers, Inverters 

Item Function DEVICE NO. logic Symbol Packagers) 

NAND Gates 

1 Quad 2-lnput NAND 34011 C-01 31, 6A 9A 

2 Triple 3-lnput NAND 34023 C-02 31. 6A 9A 

3 Dual 4-lnput NAND 34012 C-03 31, 6A 9A 

4 8-lnput NAND 34068 C-04 31. 6A, 9A 

NOR Gates 

5 Quad 2-lnput NOR 34001 C-05 31, 6A 9A 

6 Triple 3-lnput NOR 34025 C-06 31. 6A 9A 

7 Dual 4-lnput NOR 34002 C-07 31, 6A, 9A 

8 8-lnput NOR 34078 C-08 31. 6A 9A 

AND Gates 

9 Quad 2-lnput AND 34081 C-09 31, 6A, 9A 

OR Gates 

10 Quad 2-lnput OR 34071 C-10 31. 6A, 9A 

Inverters and Buffers 

11 Hex Inverter 34069 C-11 31. 6A 9A 

12 Hex Inverting Buffer 34049 C-12 4L, 6B, 9B 

13 Hex Non-Inverting Buffer 34050 C-13 4l, 6B, 9B 

14 3-5tate Hex Inverting Buffer 340098 C-14 4L, 6B, 9B 

15 3-5tate Hex Non-Inverting Buffer 340097 C-15 4l, 6B, 9B 

Complex Gates 

16 Quad Exclusive-OR 34030 C-16 31, 6A, 9A 

17 Quad Exclusive-OR 34070 . C-16 31. 6A 9A 

18 Quad Exclusive-NOR 34077 C-17 31. 6A 9A 

19 Dual 2-Wide, 2-lnput AND-DR-Invert 34085 C-18 31. 6A 9A 

20 4-Wide, 2-lnput AND-DR-Invert 34086 C-19 31. 6A, 9A 

21 Dual Complementary Pair Plus Inverter 34007 C-20 31, 6A, 9A 
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FAIRCHILD INTEGRATED CIRCUITS 

CMOS 

Latches / Flip-Flops 

..10: 
u-

d oe. I: ... -> ~ 0 
0 

«I ..10:- 0 ... 0- '';: (5 m QI gJ ,- ... e. 
Gl > ... 

(3 Qlm> ..IO:~> ... «1 > .0 Ui I: Z ::J -1:0 u-o 0-0 5i.9- 0 E ar 0 e. -QI .0 ... e. ... 
E '';: w .E I: 0.....1 

~.sll 
om ... d~1I lil.~ ~ Ii > Cl 

QI U 0 0 ,- (3 I: II V) «I 
;!:: I: :> «I E '!!!f w:20 ,>0 0";;0 .~o EO u ..10: 

::J ... 
E 

.Q::J "tIS:O QI«I O "'1:0 ::J .. 0 '1» 
u 

LL. w «I «Ie. ~ > d QI > «I 
0 0 I: I: ~QI> :iSGl> .3 Q. 

0 0 w_ .- m ~O 
«I ~ ::J- 0 c-::J W Q. 

QlQ. 
a: 

1 Dual JK Flip-Flop 34027 J-K R-S H 35 35 80 0.28 C-21 4L, 68, 98 

2 Dual D Flip-Flop 34013 D R-S H 30 35 45 0.28 C-22 31, 6A, 9A 

3 Quad D Flip-Flop 340175 D X H 10 25 30 0.40 C-23 4L,68,98 

4 Hex D Flip-Flop 340174 D X H 10 25 30 0.40 C-24 4L, 68, 98 

5 4-8it Latch 34042 D - H 16 55 36 0.28 C-25 4L, 68, 98 

6 *4-8it Latch 34043 R-S - H 20 40 40 0.20 C-26 4L, 68, 98 

7 *4-8it Latch 34044 R-S - H 20 40 40 0.20 C-27 4L,68,98 

8 Dual 4-8it Address Latch 34723 D X L 20 40 35 0.20 C-28 4L,68,98 

9 8-8it Address Latch 34099 D X L 20 40 35 0.20 C-29 4L, 68, 98 

Multiplexers 

> > > I: 
0 0 0 0> 

0 m ... ~Ii > ... ... '';:0 (5 
Ui ... ~ II >11 .0 I: ::J ::J "'«1 ... ... 

0 Z e. e. GlO QI 0 ~O 5i .9- II ::J E ar 
E '';: .E 

... 
00 00 QI 0 

U = 0 0 > Cl 
W ::J «I QI U 
0 0 ... > ~> 0> m._ 0 I V) ..10: I: QI I: ;!:: ::J :> :is ~ii .0- «I .~O> «I U U QI ... - '1» «I LL. «Ie. «Ie. ::J ... LL. 
W «I ::J Gl~ I:~ dQls: Q. 

I: ... O~ 0 
0 W l- V)- w_ 

~E .....I 
m m m 
I: I: I: Q. 

10 *Quad 2-lnput 34019 - X 25 - 25 1.2 50 C-30 4L, 68, 98 

11 *Quad 2-lnput 34519 - X 25 - 25 1.2 50 C-31 4L, 68, 98 

12 Dual 4-lnput 34539 X X 78 42 61 1.2 50 C-32 4L, 68, 98 

13 Single 8-lnput 34512 X 3-State 75 35 65 1.2 50 C-33 4L,68,98 

*To be announced 
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FAIRCHILD INTEGRATED CIRCUITS 

c o 
+:: 
u 
C 
:J 
II. 

Parallel-In/Parallel-Out 

2 Parallel-In/Parallel Out 
8idirectional 

3 Parallel-In/Parallel-Out 

4 Serial-In/Parallel-Out 

5 Parallel-In/Serial-Out 

6 Parallel-In/Serial-Out 

7 *Serial-In/Serial-Out 

8 Serial-In/Serial-Out 

c:i 
z 
w 
(,.) 

:> 
w 
o 

34035 

340194 

-o 
o z 

4 

4 

340195 4 

34015 8 

34014 8 

34021 8 

34006 18 

34731 256 

CMOS 
Registers 

J-K 4 

D 4 

J-K 4 

D 

D 8 

D 8 

D 

D 

CD 
Cl 

"C 
W 
...: 
u o 
o 

> 
·0 

0-.-
I!! II 
11.0 
...:0 
]~ 
(,.)Q. 

> 
>(!::. 
tV N 
:2:::t: 

:2 

L~H 12 

L~H 14 

80 1.0 C-39 4L, 68, 98 

35 1.0 C-40 4L, 68, 98 

L~H 14 35 1.0 C-41 4L, 68, 98 

L~H 14 75 0.2 C-42 4L, 68, 98 

L~H 14.7 57 1.2 C-43 4L, 68, 98 

L~H 18.1 64 1.2 C-44 4L, 68, 98 

H~L 12 80 1.0 C-45 31, 6A 9A 

H~L 4 175 0.5 C-46 31, 6A 9A 

Decoders / Demultiplexers 
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10 

11 

12 

13 

14 

15 

c 
o 
.~ 

C 
:J 
II. 

c:i 
z 
w 
(,.) 

:> 
w 
o 

Dual 1-of-4 Decoder 34555 

Dual 1-of-4 Decoder 34556 

1-of-1 Q,Decoder 34028 

*1-of-16 Decoder 34514 

*1-of-16 Decoder 34515 

Dual4-Channel 
Demultiplexer 

8-Channel 
Demultiplexer 

'To be announced 

34052 

34051 
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W 
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2x2 2 - H 

2x2 2 X L 

4 - - H 

4 1 - H 

4 1 X L 

2 H 

3 H 

2-144 

54 51 

54 51 

60 

60 60 

60 60 

"0 
.c 
E 
> 

(/) 

u 
'61 
o 

....I 

0.4 50 C-34 4L, 68, 98 

0.4 50 C-35 4L, 68, 98 

1 .2 50 C-36 4L, 68, 98 

1.2 50 C-37 4M, 6N, 9N, 9U 

1.2 50 C-38 4M, 6N, 9N, 9U 

120 100 0.14 50 C-64 4L, .68, 98 

120 100 0.14 50 C-65 4L, 68, 98 
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CMOS 

Counters 

> > 0 

* C eIi'- 0 6 > ci * 0 1;; II >.- '0 :§: 'tI :€ d.!!11 '';:: 0 ..Q 
C Z III a: 0 ... 111.-0 0 In o Ql C C Q. E 0 'S c ~ 0 ~ 'iii II 

Ql 

E ~ 
w ...... 

III .. 0 C > Q 

Ql CJ 'tI :! .. 0> ~'$> In ,!! 0 CI.I III 

!:: c :> 0 ... 
uii ,!! 0 0 u ~ 

:::I :E "iii .E .e- ii u 
~ c9a;> 'm III II.. W .. U )( ~ 0 III CJ:::I~ .9 Q. 

Q. 0 111- 0_ ~ ~ (j :E N 
:J: In g, E 
:E c 

1 4-Bit Sync. Count Up 340160 Decade S L~H 12 50 1.4 C-47 4L.6B.9B 

2 4-Bit Sync. Count Up 340161 Binary S L~H 12 50 1.4 C-47 4L.6B.9B 

3 4-Bit Sync. Count Up 340162 Decade S L~H 12 50 1.4 C-48 4L. 68. 9B 

4 4-Bit Sync. Count Up 340163 Binary S L~H 12 50 1.4 C-48 4L.6B.9B 

L~H 

5 *4-8it Sync. Count Down 34522 Decade A or H~L 12 50 1.4 C-49 4L.6B.9B 

L~H 

6 *4-Bit Sync. Count Down 34526 Binary A or H~L 12 50 1.4 C-49 4L.6B.9B 

*4-Bit Sync. 
7 Count Up/Down 34510 Decade A L~H 12 50 1.4 C-50 4L.6B.9B 

*4-Bit Sync. 
8 Count Up/Down 34516 Binary A L~H 12 50 1.4 C-50 4L. 6B. 9B 

4-Bit Sync. 
9 Count Up/Down 340192 Decade A L~H 8 95 1.4 C-51 4L.6B.9B 

4-Bit Sync. 
10 Count Up/Down 340193 Binary A L~H 8 95 1.4 C-51 4L.6B.9B 

4-Bit Sync. Decade 
11 Count Up/Down 34029 or Binary A L~H 12 54 1.4 C-52 4L. 6B. 9B 

Dual4-Bit L~H 

12 Sync. Count Up 34518 Decade NA or H~L 10 85 1.4 C-53 4L.6B.9B 

*To be announced 
**A = Asynchronous. S = Synchronous. NA = Not applicable 
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CMOS 

Counters (Cont'd) 

> > . 0 §> . c CD'" 0 
'0 0 "C 0 

'lij II > ... '';:; 0 :!: aI :-2 O.!!!II J:I c Z 0 0 a: C 
.. III ... 

E 0 'S ....I III o CD C c CI. 
CD E w c ~ C CD .- II > ;; 

0 "C ]! I!! .. c c Iil.; c en Cl 

~ 
U 0 g> ~;> ~ c :> :::i! ca I-

oCi 
.!!! C C U ::I ..2.&Ci d~~ ·til u 

II. W .. ~ aI 
C III U 

>< ~ O::l~ .9 Q, Q, 0 ~ ~ , 0 aI- 0_ 
:E::I! III ~ E 

:E 
c 

Dual 4-Bit Synchronous L~H 

1 Count up 34520 Binary NA or H~L 10 85 1.4 C-53 4L, 6B, 9B 

7-Bit Ripple 
2 Count up 34024 Binary NA H~L 30 37 1.4 C-54 31, 6A. 9A 

12-Bit Ripple 

3 Count up 34040 Binary NA H~L 25 45 1.4 C-55 4L,6B,9B 

14-Bit Ripple 
4 Count up 34020 Binary NA H~L 25 45 1.4 C-56 4L,6B,9B 

1-of-8 
*4-Bit Johnson Johnson L~H 

5 Counter 34022 Counter NA or H~L 13.8 104 1.4 C-57 4L,6B,9B 

1-of-10 
5-Bit Johnson Johnson L~H 

6 Counter 34017 Counter NA or H~L 13.8 104 1.4 C-58 4L, 6B, 9B 

*5-Bit Johnson Johnson 
7 Counter 34018 Counter A L~H 13.8 104 1.4 C-59 4L,6B,9B 

Bit Rate 14-Bit 

8 Generator 34702 Rates NA L~H 6.5 40 1.2 C-60 4L,6B,9B 

*To be announced 

**A = Asvnchronous, NA = Not applicable 
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DEVICE NO. 
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+VDD In 
Supply 
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+VDD Out 
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VOH Volts 
VDD Out = 10V 
VDD In = 5V 

VOL Volts 
VDD Out = 10V 
VDD In = 5V 

tpd ns (Typ) 
VDD In = 5V. VDD Out = 10V 

Quiescent Power Dissipation 
mW I 

VDD In = 10V. VDD Out = 10V! 
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I 

Package (s) 

:::l ... 
CD 
~ 
I» 
n 
CD 
I 
!; 
< 
~ 
-I ... 
I» 
:::l 
til 
;-... 
o ... 
til 

"":DO 
:::.. (t) c 
C (J) OJ 
a::S-
< ... :D 
-. OJ (t) 
C"C" ... 

S CD cB' 
~ $ ~ 

w 
.j>. 
(11 
N 
(Xl 

1+ 
='" N 

* 

N 

8 
9 
N 
(Xl 

(') 

a, 
~ 

.j>. 
r 
CD 
!ll 
to 
OJ 

o ..., 
:::l OJ o C" 
.~ CD 

OJ 
~ 
(t) 

Item 

Function 

DEVICE NO. 

Typical 
Pulse Width 

Variation (%) 

Positive 

Negative 

No. of 
Inputs 

Resettable 

Min Output (tpwl ns 
VDD = 5V 

Quiescent 
Power Dissipation 

mW. VDD = 10V 

Logic Symbol 

Package(s) 

s: 
o 
:::l 
o 
til ... 
I» 
c:r 
CD 
til 

." 

!:: 
:::D 
(') 
J: 
r­o 

n~ 
S~ 
O~ 
(I)~ 

o 
(') 

:::D 
(') 
C 
::j 
(J) 



E 
Q) 

.:: 

1 

2 

3 

4 

E 
Q) 

.:: 

5 

6 

7 

8 

9 

10 

11 

FAIRCHILD INTEGRATED CIRCUITS 

c: 
0 

'';::; 
(J 
c: 
::I u.. 

Quad Bilateral 
Switch 

Quad Bilateral 
Switch 

Dual 4-Channel 
Multiplexer I Demultiplexer 

B-Channel 
Multiplexer I Demultiplexer 

c: 
0 
'.j; 
(J 
c: 
::I u.. 

'Adder 

Adder 

Carry Lookahead 

Comparator 

'Data Path Switch 

CMOS 

Analog Devices-CMOS Only 

a « -> c: 
ci .. ~o Q) 

::I c: .... .. .. > 
2 c. :! II :!~o ..: w ,!! (/J Cl)t:~ 

CJ Q) 111- ::: ::I II 
:> ::c Q» oCJ a a:s a: II w c: )(~a a w 20 

~~> 0 0 
~> a:s 

Q) 

~ 
....I 

34016 X B40 125 

34066 X 520 100 

34052 X 200 100 

34051 X 200 100 

Operators - Adders, 
ALUs, Comparators, Encoders 

ci c: 
2 0 

'.j; 
w c. CJ ';:: 

:> (J 
III 

w Q) 

a a 

34008 Binary Adder 

340283 8inary Adder 

34582 Carry Lookahead Block 

340085 Magnitude Comparator 

34704 Data Path Switch 

* Arithmetic Logic Register Stack 34705 Arith. Logic Register Stack 

* Data Access Register 34707 Data Access Register 

*To be announced 
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> 5> 
~ ',;::;0 '0 :c .. a:s .... .c u; 

~ ,9- II a:s E Q) 
c. lil,~ a > Cl 
~> (/J a:s ,2!a a (J ~ 

iij ::I .. > 'CI 
(J 

d Q) • 
a:s 

c: 3:;: 0 Il. 
Cl ....I 

iii ~ E 

0-15 
±7,5 0,03 C-63 31,6A9 A 

0-15 
±7.5 0.03 C-63 31,6A,9 A 

0-15 
±7.5 1.4 C-64 4L,6B,9 B 

0-15 
±7.5 1.4 C-65 4L,6B,9 8 

5> 
'0 III ',;::;0 .. .. a:s'" .c u; 

iii ~,9- II E Q) ... (J:a a > Cl 
0 111,- a (/J a:s 

~ 
0 ,2!a> (J (J ::I .. 'CI a:s 2 d Q) • 

0 Il. 3:;: ....I 

~E 

4 1.4 C-66 4L, 68, 98 

4 - C-67 4L, 6B, 98 

4 0.3 C-68 4L,6B,98 

4 1.4 C-69 4L, 68, 98 

4 - C-70 4M,6Q,9U 

4 - C-71 4M,6Q,9U 

4 - C-72 4M,6Q,9U 
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2 

3 

4 

5 

*64-Bit RAM 

c o 
~ c 
~ 
u.. 

*64-Bit RAM with Output Register 

256-Bit RAM 

* 64-Bit FIFO 

* 64-Bit LIFO 

*To be announced 
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Memories 
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34725 

34710 

34720 

34703 

34706 
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0.3 C-73 4L, 6B, 9B 

C-74 70,9M 

0.3 C-75 4L,6B,9B 

C-76 4M, 6Q, 9U 

C-77 4M, 6Q, 9U 





MICROPROCESSOR 
CMOS· MOS· MACROLOGIC • MICROPROC 
ESSORS • MEMORY· OPTOELECTRONICS· 
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GISTERS • ANAWG • COUNTERS· GATES· 
AMPLIFIERS· ISOPLANAR • TTL· LINEAR 
ECL . DIODES· SSI . DIGITAL· LEDS • RTL 
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ATORS • DISPLAY DRIVERS· INVERTERS 
BUFFERS· FIFOS· LIFOS· CHARACTER GE 
NERATORS • IMAGE SENSORS· SCHOTTKY 



FAIRCHILD INTEGRATED CIRCUITS 

F8 MICROPROCESSOR 

The F8 system of microprocessor components enables the user to design a complete system using only two chips and 
without any additional integrated circuits. Features included in the two circuit system are: 

• 64 BYTES (64x8) RAM SCRATCHPAD MEMORY 
• 1024 ijYTES (1024x8) ROM PROGRAM STORAGE 
• 32 INPUT /OUTPUT CONNECTIONS (TTL COMPATIBLE) 
• PROGRAMMABLE ELAPSED TIME COUNTER 
• EXTERNAL INTERRUPT 
• INTERNAL CLOCK GENERATOR 
• INTERNAL POWER-ON-RESET CIRCUIT 

• 70 INSTRUCTIONS 
• 2 f.J.S MIN INSTRUCTION CYCLE TIME 

The F8 basic 2-chip system includes the following two devices: 

3850 CPU (Central Processing Unit)-generates all timing and control, and executes approximately 70 instruc­

tions. Contains 64 bytes of scratchpads, 16 input / output connections, clock circuits, power-on-reset 

circuit. 
3851 ROM-contains 1024x8 storage for program and constants, local priority determined interrupt circuit. 

16 input / output connections, programmable internal timer, address registers for total addressable 
memory space of 65,536 bytes of memory. 

Memory expansion and increased complexity is achieved with the addition of all or part of the following three devices: 

3852 DMI (Dynamic Memory Interface)-contains all the logic circuits to support the Fairchild 4096-bit dy­

namic circuits. Control signals for a direct memory access channel are included. 
3.853 SMI (Static Memory Interface) -allows the use of any standard static memory product with the F8 

system. A local interrupt circuit is contained in the 3853 memory interface cirucit. 
3854 DMA (Direct Memory Access)-contains all of the control registers and signals that allow a high data 

rate transfer channel to be connected directly to memory. The DMA circuit is used in multiple proces­

sor systems for synchronizing the operation of several processors with a common main memory. 
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Fa MICROPROCESSOR 

Fa 2-CHIP MICROPROCESSOR 

~ J--

F8 
CPU CHIP 

8-BIT 1/0 PORT 

POWER ON 
RESET 

RAM 

8-BIT liD PORT 

CLOCK 
GENERATOR 

a-BIT DATA BUS 

~ 
CONTROL 

-, 
LINES 

.I 

INTERNAL ~ 
TIMING J y 

INTERRUPT REQUEST 

INTERROGATE 
INTERRUPT 

illfr l VGG Voo Vss I 
EXTERNAL EXTERNAL 

TIMING INTERRUPT 

---'- ~ 
F8 

ROM CHIP 

I PROGRAM 
COUNTER 

I 8-BIT 110 PORT 

I DATA COUNTER 

I STACK REGISTER 

I 8-BIT liD PORT 

F8 MEMORY INTENSIVE SYSTEM 

CPU r::::l 
~ 
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cco 
Charge Coupled Devices 

Charge coupled devices (CCO) are a new class of monolithic integrated circuits based on the principle of discrete 
charge-packet transfer. Although they share the same technological base with transistors, they are functional de­
vices which manipulate information in charge-packets rather than devices which modulate electrical currents. More 
specifically, charge coupling is the collective transfer of all the mobile electric charge stored within a semiconductor 

storage element. called a cell, to a similar adjacent storage element. This transfer is accomplished by the external 

manipulation of voltages. The quantity of the stored charge in this "mobile packet" is determined by the input signal, 

the applied voltage and the capacitance of the storage cell. The amount of electric charge can represent information. 

The basic CCO structure is a near ideal analog shift register. The length of the register is the same as the number of 
cells in a line of the CCO structure. Charge packets, representing information, are shifted from one cell location to 
the adjacent cell location by moving potential wells created in the silicon channel by a series of closely spaced voltage­
clocked gate electrodes. The frequency of the clocks determines the shift rate. 

The input charge information to a CCO device can come from two sources depending on the intended circuit applica­
tion. A memory or register device receives information from a diode at the input and an image sensor's information 

is supplied from hole-electron pairs created by light energy incident on one or more of the sensor cells. 

As a finite size charge packet representing information is introduced into and moved thru the CCD register, it must 
neither gain or lose significant charge or the information it represents will be changed and not truly represent the 

input signal. The index of charge retention in moving from one cell to the next is called transfer efficiency which, in 
high-quality and high performance devices, is 99.99 + %. All Fairchild CCD products utilize an ion-implanted "buried 

channel" structure to provide high transfer efficiency. The closeness of the gate electrodes combined with the buried 
channel not only contributes to high transfer efficiency but permits high frequency operation. The Isoplanar structure 
further enhances overall performance. 

The chip input and output from a complex CCD structure requires TTL and MOS level compatibility in order to provide 

for efficient system application. Fairchild CCD uses Isoplanar, silicon gate and NMOS on-chip circuitry to perform 
these functions. 

Fairchild's CeD line includes Linear and Area Image Sensors, CCD Digital Memory, and CCD Analog Shift Registers. 

CCO Image Sensors 
Fairchild CCO Image Sensors feature high dynamic range, high sensitivity, on-chip preamplifiers with low output 
impedance, two-phase clocking, Isoplanar-N buried channel structures, low voltage and power requirements, and 

standard DIP packaging. Applications include optical character recognition, facsimile, metrology and TV. 

Definitions of Image Sensor performance terms used in the following characteristics table: 

DYNAMIC RANGE: 

NOISE EQUIVALENT 
EXPOSURE: 

SATURATION OUTPUT 
VOLTAGE: 

RESPONSIVITY: 

SPECTRAL RANGE: 

SATURATION 
EXPOSURE: 

The saturation exposure divided by the noise equivalent exposure. 

The exposure level which gives an output signal equal to the dark RMS noise level at the 

output. 

The maximum signal output voltage. 

The output signal voltage per unit exposure for a specified spectral type of radiation. Re­

sponsivity equals saturation output voltage divided by saturation exposure. 

The spectral band in which the response per unit of radiant power is more than 10% of the 

peak response. 

The minimum exposure level that will produce a saturated output Signal. Saturation expo­
sure is equal to the light intensity times the photosite integration time. 
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PHOTO-RESPONSE 

NON-UNIFORMITY: 

AVERAGE 

DARK SIGNAL: 

0 e 
0 

z i'~ E w 

~ u Es. 
:> .!o;:: 
w we 
C 0 

U 

Linear: 

1 CCD101 500x1 

2 CCD110 256x1 

3 CCD121 1728x1 

Area: 

cco 
Image Sensors (Cont'd) 

One half of the difference between the responses of the most and the least sensitive ele­
ments under uniform illumination, divided by the average of these two values and expressed 
as a percentage. 

The output signal level in the dark averaged over all elements and measured relative to the 
base line output voltage established by the reset clock. It is a linear function of integration 
time and strongly dependent on temperature. 
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500-

3 1 500 500 1000 7.5x10-7 ±15 1.0 50 o to 75 5-1 7E1 STOCK STOCK 

400-

2 5 500 400 1100 4.5x10·7 ±10 0.5 100 -25t065 5-2 7E2 STOCK STOCK 

450-

2 1 200 200 0.4 1050 5x10-7 ±10 2.0 100 -25 to 65 5-3 7E4 NOW 3075 

2V 480-

4 CCD201 1 OOx1 00 2H 4 200 75 0.47 1100 1.6x10-7 ±15 5.0 50 -25 to 65 5-4 7E3 NOW 3075 

2V 480-

5 "CCD211 244x190 2H 10 200 20 0.13 1100 1.6x10-7 ±15 5.0 100 -25t065 2075 1076 

"To be announced "Sample 
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cco 
Memory 

Fairchild CCD Digital Memories feature very low power dissipation, high data rates, 3-state outputs, TTL compatibility, 
2-phase clocking, low drive capacitance, Isoplanar-N silicon gate buried channel structure, and standard DIP packaging. 
Different chip organizations are offered to provide application flexibility. 

Applications include terminal buffers, smart terminals, display refresh, swapping store, cache, bulk store. 
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Analog Shift Registers / Delay Lines 

Fairchild CCD Analog Shift Registers/Delay Lines feature high dynamiC range, wide operating frequency range, on­
chip preamplifiers, 2-phase clocking, Isoplanar-N. silicon gate buried channel structure and standard DIP packaging. 

Applications include variable and fixed analog delay lines and time-base correction in video systems. 
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CMOS 
LOGIC AND CONNECTION DIAGRAMS 

C-01 
34011 

C-03 
34012 

C-05 
34001 

Vss 

Vss 

C-02 
34023 

C-04 
34068 

C-06 
34025 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 

2-155 

NC 



voo 

CMOS 
LOGIC AND CONNECTION DIAGRAMS 

C-07 
34002 

C-09 
34081 

C-11 
34069 

vss 

voo 

C-08 
34078 

C-10 
34071 

C-12 
34049 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 

2-156 

vss 



NC 

Voo 

VOO 48 4A 

1A 18 1X 

CMOS 
LOGIC AND CONNECTION DIAGRAMS 

C-13 
34050 

NC 

C-14 
340098 

C-17 
34077 

X=AB+AB 
4X 3X 

2X 2A 

38 

28 

Vss 

VDD = Pin 16 

VSS = Pin 8 

3A 

VSS 

G) lOA 

®11A 

@12A 

@13A 

@)14A 

1A 

1A 

C-15 
340097 

4}-~2A~ ____ +-__ I~~~ 

3A 

18 

C-16 
34030/34070 

X=AB+AB 

1X 2X 2A 

C-18 
34085 

F = 10 • 11 + 12 • 13 + 14 

0 108 

GY18 
FA ffil2B 
@ 9 138 

@14B 

VDD = Pin 14 

VSS = Pin 7 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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28 

VDD = Pin 16 

VSS = Pin 8 

Vss 



CMOS 
LOGIC SYMBOLS 

0 10 

0 '1 

0 12 

0 '3 

0 '4 

0 '5 

@16 
@ 17 

C-19 
34086 

@) 18 -------' 

@ T9 -------' 

F = 10 • 11 + 12 • 13 + 14 • 15 + 16 • 17 + 18 + 19 

NOTE: 

A HIGH on 18 or a LOW on 19 forces the output (F) LOW. 

VDD = Pin 14 

10 

13 

Vss = Pin 7 

C-21 
34027 

15 

11 Q <>-t-14 

12-+-_-' 1 

I 

4--i---...J 

NC = Pin 4 

-8 

11 

10 

C-22 
34013 

CP 

CD 
Q 

CP 

@ 
VDD 

d 

13 

12 

CP 

C-20 
34007 

(3) @ 
SP2 Sp3 

dJ ~ 
h }@ DP20@ 

DN2®G3 
DN/P3 

~ 

~ 1J 
SN2 SN3 

0) 0 

C-23 
340175 
4 5 12 13 

3 2 6 7 11 10 14 15 

VDD = Pin 16 

VSS = Pin 8 

C-24 
340174 

3 4 6 11 13 14 

2 5 7 10 12-·15 

VDD = Pin 16 VDD = Pin 14 VDD = Pin 16 

VSS = Pin 8 VSS = Pin 7 VSS = Pin 8 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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9 

14 

14 

C-25 
34042 

4 7 13 14 

2 3 10 9 11 12 1 15 

VDD = Pin 16 

VSS = Pin 8 

C-28 
34723 

3 13 

15 4 5 6 7 9 10 11 12 

VDD = Pin 16 

VSS = Pin 8 

C-31 
34519 

6 7 4 5 2 3 15 1 

10 11 12 13 

VDD = Pin 16 

VSS = Pin 8 

51 

CMOS 
LOGIC SYMBOLS 

C-26 
34043 

4 3 6 7 12 11 14 15 

2 9 10 1 

VDD = Pin 16 

VSS = Pin 8 

NC = Pin 13 

C-29 
34099 

14 13 1 2 3 

15 4 5 6 7 9 10 11 12 

VDD = Pin 16 

VSS = Pin 8 

C-32 
34539 

6 5 4·3 15 10 11 12 13 

z. 

VDD = Pin 16 

VSS = Pin 8 

9 

14 

11 

C-27 
34044 

3 4 7 6 11 12 15 14 

13 9 10 1 

VDD = Pin 16 

VSS = Pin 8 

NC = Pin 2 

C-30 
34019 

6 7 4 5 2 3 15 1 

AO BO 
5A 

5B 

Zo 

10 

A1 B1 A2 B2 

Z1 Z2 

11 12 

VDD = Pin 16 

VSS = Pin 8 

C-33 
34512 

A3 B3 

Z3 

13 

15 10 1 2 3 4 5 6 7 9 

12 51 

13 

14 

VDD = Pin 16 

VSS = Pin 8 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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6 

C-34 
34555 

1 2 3 
OR OR OR 
15 14 13 

4 5 6 7 
OR OR OR OR 
12 11 10 9 

VDD = Pin 16 

VSS = Pin 8 

C-37 
34514 

23 1 2 3 21 22 

CMOS 
LOGIC SYMBOLS 

C-35 
34556 

1 2 3 
OR OR OR 
15 14 13 

4 5 6 7 
OR OR OR OR 
12 11 10 9 

VDD = Pin 16 

VSS = Pin 8 

C-36 
34028 

10 13 12 11 

3 14 2 15 1 6 7 4 9 5 

VDD = Pin 16 

VSS = Pin 8 

C-38 
34515 

23 1 2 3 21 22 

11 9 10 8 7 6 5 4 18 17 20 19 14 13 16 15 

VDD = Pin 24 

11 9 10 8 7 6 5 4 18 17 20 19 14 13 16 15 

VDD = Pin 24 

C-39 
34035 

VSS = Pin 12 

9 10 11 12 

K 

CP 

1 15 14 13 

VDD = Pin 16 

VSS = Pin 8 

10 5, 
11 CP 

MR 

C-40 
340194 

3 4 5 6 7 

15 14 13 12 

VDD = Pin 16 

VSS = Pin 8 

VSS = Pin 12 

C-41 
340195 

9 4 5 6 7 

6 
PE 

,0 CP °3 11 

3-0 K 
MR 

Y 
15 14 13 12 

VDD = Pin 16 

VSS = Pin 8 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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10 

6 

CMOS 
LOGIC SYMBOLS 

C-42 
34015 

15 

5 4 3 10 14 13 12 11 2 

11 

10 CP 

DA 

CPA 

VDD = Pin 16 

VSS = Pin 8 

C-44 
34021 

7 6 5 4 13 14 15 1 

VDD = Pin 16 

VSS = Pin 8 

C-46 
34731 

12-

°63A 11 

13-< 

2 12 3 

DB 

CPB 

°63B ~8 

40D 1 0s3D 2 

3 CPD 

VDD = Pin 14 

VSS = Pin 7 

11 DS 

10 CP 

10 

C-43 
34014 

7 6 5 4 13 14 15 1 

2 12 3 

CP 

VDD = Pin 16 

VSS = Pin 8 

C-4S 
34006 

1 5 4 6 

13 10 11 12 8 9 

VDD = Pin 14 

VSS = Pin 7 

NC = Pin 2 

C-47 
340160/340161 

CET 

CP 
MR 

3 4 5 6 

14 13 12 11 

VDD=Pin 16 

VSS = Pin 8 

TC 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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15 



10 

C-48 
340162/340163 

3 4 5 6 

CMOS 
LOGIC SYMBOLS 

C-49 
34522134526 

5 11 14 2 

C-50 
34510/34516 

4 12 13 3 

13----1 

CfT 

C F' 

14 13 12 11 

VOO = Pin 16 

VSS =Pin8 

TC 

C-51 
3401921340193 

11 15 1 10 9 

14 3 2 6 7 

Voo = Pin 16 

VSS = Pin 8 

1 --0 CP 

C-54 
34024 

15 

12 

12 11 9 6 5 4 3 

VOO =Pin14 

VSS = Pin 7 

NC = Pins 8,10 and 13 

CP 
~"'-'-~'I MR 

10 

15 

10 7 9 15 1 

Voo = Pin 16 

VSS = Pin 8 

C-52 
34029 

4 12 13 3 

UP/ON 

CE 

CP 

6 11 14 2 

Voo = Pin 16 

VSS = Pin 8 

10 CP 

TC 12 

TC 

15 

10 

CP TC 

UP/ON 
MR 

6 11 14 2 

Voo = Pin 16 

VSS =Pin8 

C-53 
34518/34520 

3 4 5 6 

10 

C-55 
34040 

15 11 12 13 14 

Voo = Pin 16 

VSS = Pin 8 

11 9 7 6 5 3 2 4 13 12 14 15 1 

Voo = Pin 16 

VSS =Pin8 

NOTE: The Flatpak versions have the same pinouts (Connection Oiagram) as the Oual In-Line Packages. 
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CMOS 
LOGIC SYMBOLS 

10 Cp 

C-56 
34020 

11 9 7 5 4 6 13 12 14 15 1 2 3 

14 --fO"\ 
13~CP 

VDD = Pin 16 

VSS = Pin 8 

C-58 
34017 

Q5-9 

15 3 2 4 7 10 1 5 6 9 11 

C-60 
34702 

VDD = Pin 16 

VSS = Pin 8 

15 14 13 12 11 

4 --0 ECp 

IX 

Ox co 

CD 
Cexta 

12 

Ct 

14-...In--.. .. Cp 

13~ ........ -J •• 

15 2 

10 

a 

14 

15 

C-61 
34528 

Rt Vaa 

0 
Cext/Rexta 

Qa 

l'b 

1 

C-57 
34022 

3 7 11 4 

VDD = Pin 16 

VSS = Pin 8 

NC = Pin 6. 9 

C-59 
34018 

2 3 7 9 12 

5 4 6 11 13 

VDD = Pin 16 

VSS = Pin 8 

® 
Cextb 

5 

C, 

2 3 10 13 

VDD = Pin 16 

VSS = Pin 8 

VDD = Pin 16 

VSS = Pin 8 

IIIOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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12 

10 

Rt Vaa 

@ 
Cext/Rextb 

Qb 10 



'0 

10 

0) 

C-62 
34104 

@) ® 
VDDO = Pin 1 

VDDI = Pin 16 

VSS = Pin 8 

C-64 
34052 

12 14 15 11 1 5 2 4 

YOa Y1a Y2a Y3a YOb Y1b Y2b Y3b 
AO 

A1 

13 

VDD = Pin 16 

VSS = Pin 8 

VEE = Pin 7 

CMOS 
LOGIC SYMBOLS 

@ ® 
13 EO 

@ 

11 

10 

C-63 
34016/34066 

VDD = Pin 14 

VSS = Pin 7 

C-65 
34051 

13 14 15 12 1 5 2 4 

AOVO V1 V2 V3 V4 V5 Y6 V7 

A1 

VDD = Pin 16 

VSS = Pin 8 

VEE = Pin 7 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-line Packages. 
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T3 

'0 

" 

'2 

'3 

" 
22-0 co 

C-66 
34008 

7 6 5 4 3 2 1 15 

10 11 12 13 

VDD = Pin 16 

VSS = Pin 8 

C-68 
34582 

4 3 2 1 15 14 6 5 

12 11 

VDD = Pin 16 

VSS = Pin 8 

C-70 
34704 

11 9 8 17 15 

LO 

13 20 18 16 14 

VDD = Pin 24 

VSS = Pin 12 

CMOS 
LOGIC SYMBOLS 

14 

10 

23 

22 

RO 

10 

C-67 
340283 

5 6 3 2 14 15 12 11 

Co 

10 

IA<B 

IA=B 

1 13 10 

VDD = Pin 16 

VSS = Pin 8 

C-69 
340085 

7 2 15 11 9 

VDD = Pin 16 

VSS = Pin 8 

C-71 
34705 

C4 

1 14 

°A<B 

°A=B 

2 3 4 23 5 6 21 19 17 15 

VDD = Pin 24 

VSS = Pin 12 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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23 

22 

10 

9 
B 

13 
14 

15 
16 
17 

C-72 
34707 

2 3 4 5 21 19 17 15 

8 9 10 11 20 18 16 14 

CP 

VDD = Pin 24 

VSS = Pin 12 

C-74 
34710 

17 15 13 11 

? ?? 
16 14 12 10 

VDD = Pin 18 

VSS = Pin 9 

C-76 
34703 

7 6 5 4 3 

11 18'9 20 21 22 

VDD = Pin 24 

VSS = Pin 12 

23 

CMOS 
LOGIC SYMBOLS 

13 

10 

11 

23 --0 CI 

7 CP 

1 --0 EX 

16 

C-73 
34725 

4 6 10 12 

5 7 9 11 

VDD = Pin 16 

VSS = Pin 8 

C-75 
34720 

15 

13 14 

VDD = Pin 5 

VSS = Pin 8 

NC = Pin 4 

2 3 

C-77 
34706 

12 

22--0 EOO 
MR 0001 0203 

6 2018 16 14 8 9 10 11 

VDD = Pin 24 

VSS = Pin 12 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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SE 

13 
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0-1 
9016,9H04,9LS04,9N04 
9S04, 9S04A,9017, 9H05, 

9LS05,9N05,9S05,9S05A, 
9N06,9N16,9LS14,9N14 

Vee 

GNO 

0-4 
9003,9H10,9LS10, 
9N10,9N12,9S10 

0-7 
9H30, 9LS30,9N30, 9S30 

Vee NC NC NC 

NC - No internal connection. 

TTL 
CONNECTION DIAGRAMS 

0-2 
9002,9012,9HOO,9H01, 

9LSOO, 9LS03, 9NOO, 9N03, 
9S00, 9S03, 9N26, 9LS37, 

9LS38, 9N37, 9N38, 9LS132, 
9N132,9S132 

Vee 

0-5 
9004, 9H20, 9H22, 9LS20, 
9LS22,9N2~9N22,9S20, 

9S22, 9009,9H40, 9LS40, 
9N40,9S40,9S140 

Vee Ne 

Ne GNO 

NC - No internal t.:onnection. 

0-8 
9S133 

2-167 

0-3 
9N01, 9N39, 96101 

~cc 

0-6 
9007 

0-9 
9S134 

GND 



0-10 
9L802. 9N02. 9802 

0-13 
9N25 

0-16 
9H08.9H09. 9LS08. 9L809. 

9N08. 9N09. 9808. 9809 

TTL 
CONNECTION DIAGRAMS 

Vee 

0-11 
9015 

0-14 
9N23 

0-17 
9841 

2-168 

GND 

0-12 
9N27 

0-15 
9N07.9N17 

0-18 
9H11. 9H15. 9L811. 9L815. 

9N11. 9811. 9815 

GND 



0-19 
9H21. 9L821. 9N21 

0-22 
9014 

0-25 
9842 

TTL 
CONNECTION DIAGRAMS 

0-20 
9L832. 9N32. 9832 

Vee 

0-23 
98135 

0-26 
9H52 

~I""'r,.,.. 

2-169 

GNO 

GNO 

0-21 
9L886. 9L8136 

9N86. 9886 

GNO 

0-24 
9L8266. 9386 

0-27 
9005. 9H50. 9N50 

GNO 



0-28 
9H51. 9L551. 
9N51.9551 

0-31 
9L554 

0-34 
9L555 

TTL 
CONNECTION DIAGRAMS 

0-29 
9008. 9H53. 9N53 

Vee 

Vee 

0-32 
9564.9565 

0-35 
9H61 

2-170 

GND 

GND 

Vee 

0-30 
9H54.9N54 

0-33 
9H55 

0-36 

GND 

9006. 9H60. 9N60 

GNO 



Vee 

Q , 

Ne , 

., 3 

" 4 

GND 7 

0·37 
9H62 

r.":'Il':'::Ir.":'I 

GNO 

0·40 
9600 

0·43 
9603 (74121) 

14 

13' 

12 

11' 

10 

9 INT 
R 

.8 NC 

TTL 
CONNECTION DIAGRAMS 

0·38 
9607 

0·41 
9601 

0-44 
9N122 

2·171 

14 CAP 1 

13 EXTR EXTR 2 

12 

11 CAP 

10 

0·39 
96106 

0-42 
9602. 96L02 

0-45 
9N123 



w 
C!' 

en O 
WW 
C!'C!' 
22 

0-50 

9000 (74104) 

<C (5 4 =h.rTo"1 5 C!' 5 
I- W 12--........J' 

:::)2= 
I=!: ,_.....-..... , 
:::) en 10 

o 2 11 =:::r""L~;:'-.J 
2 o 

13 

Vee ~ Pin 14 
GND ~ Pin 7 

TTL 
SINGLE 

MASTER/SLAVE 

0-51 

9001 (74105) 

13 

Vee ~ Pin 14 
GND ~ Pin 7 

0-52 
9H71 (74H71) 

w 
C!' o 
w 

13 ------<li 

C!' 
2 
(5 
C!' 
w 
> 
~ 
C!' 
w 
2 
2 o 
en 
w 
C!' 
2 
<C 
J: 
U 
I­
:::) 
Q., 
I­
:::) 
o 

9 
10 

11 
12 

Vee ~ Pin 14 
GND~Pin7 

0-53 

9N72 (7472) 
9H72 (74H72) 

13 

12---<lI 

10 

11--+-L';'...J 

Vee ~ Pin 14 
GND ~ Pin 7 

EDGE-TRIGGERED 

0-54 

9N70 (7470) 

13 

12---1 
11-.,... __ , 
10 

Vee ~ Pin 14 
GND ~ Pin 7 

0-52 

9H101 (74H101) 

Q 

13 CP 

:~~K Q 

12::[)fL-' 

Vee ~ Pin 14 
GND~Pin7 

0-53 

9H102 (74H102) 

13 

12---01 

10 

11-........... 1....:~.J 

Vee ~ Pin 14 
GND ~ Pin 7 

MASTER/SLAVE (or "ONES CATCHING" MASTER/SLAVE) - The master is sensitive to input conditions during the active portion of the clock pulse. 
EDGE-TRIGGERED - Only sensitive to input conditions immediately prior to active clock edge. 

2-172 



w 
~ 
c 
w 
~ 
Z o 
~ 
w 
> 
i= 
en o 
Q. 

Z o 
en 
w 
~ 
z « ::c 
(,J 

I­
::J 
Q. 

I­
::J o 

w 
~ 
C 
w 
~ 
Z o 
~ 
w 
> 
i= « 
~ 
w 
Z 
Z 
o 
en 
w 
~ z « ::c 
(,J 

I­
::J 
Q. 

I­
::J o 

MASTER/SLAVE 

0·55 

9020 

Vee = Pin 16 

GND=Pin8 

0·56 
9022 

Vee = Pin 16 

GND = Pin 8 

0·57 

TTL 
DUAL 

10 

10 

9H73 (74H73), 9N73 (7473), *9N107 (74107) 

So 
14 Q 

CP 

12 7 
So 

Q 

Vee = Pin 4 

GND=Pin11 

*9N107 is rotated: Vee = Pin 14, GND = Pin 7 

16 

0·58 

9N76 (7476), 9H76 (74H76) 

So 
Q 11 

10 

Vee = Pin 5 
GND = Pin 13 

14 

EDGE·TRIGGERED 

0-60 
9024(74109),98109(748109) 

9LS109 (74L8109) 

So 
Q 

CP 

11 

14 So 

12 
CP 

15 

Vee = Pin 16 

GND=Pin8 

0·61 

Q 10 

9N74 (74741, 9874 (74874) 
9H74 (74H74), 9L874 (74L8741 

10 

So So 
Q 5 12 

CP 11 CP 

CP 

Q 
Co 

13 

Vee = Pin 14 

GND=Pin7 

0·57 

9H103 (74H103) 

Q 12 Q 

Vee = Pin 4 

GND = Pin 11 

Q 

MASTER/SLAVE (or "ONES CATCHING" MASTER/SLAVE) - The master is sensitive to input conditions during the active portion of the clock pulse. 
EOGE-TRIGGERED - Only sensitive to input conditions immediately prior to active clock edge. 
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w 
e" 
C 
w 
e" 
2: 
0 
e" 
w 
> 
i= 
<I: 
e" 16 

W 
2: 
2: 
0 
en 
w 
e" 
2: 
<I: 
::I: 
(J 

I-
::J 
Il. 
I-
::J 
0 

13 

So 
a 

CP 

TTL 
DUAL 

MASTER/SLAVE 

0-59 

9H7S (74H7S) 

10 

11 SD 
a 

12 ___ ~>_ _____ ...J 

EDGE-TRIGGERED 

Vee = Pin 14 

GND = Pin 7 

0-58 0-59 

9H106 (74H106) 9H10S (74H10S) 

11 

10 

0-62 

Vee = Pin 5 
GND = Pin 13 

13 10 

SD 11 SD 
a a 

CP 

12 ___ ---4>-_____ -' 

0-63 

Vee = Pin 14 
GND = Pin 7 

9S112 (74S112), 9LS112 (74LS112) 9S113 174S113), 9LS113 (74LS113) 
10 

SD 
a 11 SD 

a 

CP 13 

CD 

15 
" 

• 10 

:Ocp SD a 5
,3

" CP SD a 
2 K Q 6 12 Q 

Vee = Pin 16 
GND=Pin8 

L 

0-64 

98114 (748114), 9L8114 (74L8114) 

SD 11 Q 

13 CP 

10 

SD 
a 

Vee = Pin 14 

GND=Pin7 

Vee = Pin 14 
GND = Pin 7 

MASTER/SLAVE (or "ONES CATCHING" MASTER/SLAVE) - The master is sensitive to input conditions during the active portion of the clock pulse. 
EDGE·TRIGGERED - Only sensitive to input conditions immediately prior to active clock edge. 
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14 
13 

16 

15 
17 

So 
SI 

0-100 
9380 

8 9 10 11 12 13 1 2 

Vee = Pin 14 

GND = Pin 7 

0-103 
9382 

2 3 14 13 

12 10 

Vcc = Pin 4 
GND = Pin 11 

NC=Pin6,7,8,9 

0-106 
9340 

7 11 6 10 5 9 4 8 

COjCG 

CP 

18 19 20 21 

Vee = Pin 24 

GND = Pin 12 

13 

22 

23 

TTL 
lOGIC SYMBOLS 

0-101 
9304 

15 13 1 14 

FULL ADDER 1 FULL ADDER 2 

10 11 

M 

So 
SI 
S, 

Vee = Pin 16 
GND=Pin8 

0-104 
9383,9l883 

10 11 8 7 3 4 1 16 

9 6 2 15 14 

Vcc = Pin 5 
GND=Pin12 

0-107 
9341,93L41, 

93841,9l8181 

, 1 23 22 21 20 1918 

53 F 0 

10 11 13 

Vee = Pin 24 
GND=Pin12 

2-175 

A=B 

16 
13 

14 

17 

15 

0-102 
93H183 

1 3 4 13 12 11 

lA 1B len 2A 2B 2en 

5 6 10 8 

Vee = Pin 14 
GND = Pin 7 

0-105 
93283,9L8283 

5 6 3 2 14 15 12 11 

4 3 

12 

13 10 

Vee = Pin 16 

GND = Pin 8 

0-108 
9342,93842 

15 14 

11 9 

Vcc = Pin 16 
GND = Pin 8 

6 5 

10 



23 

22 

21 

20 

0-109 
9385 

10 12 13 15 9 11 14 1 

AO A, A2 A3 

'A<B 

'A"'B 

'A>B 
A>B 

VCC = Pin 16 

GND = Pin 8 

0-112 
93S47 

1 2 3 4 5 6 1011 12 13 14 15 

Vee = Pin 16 

GND = Pin 8 

0-115 
93S43 

7 6 5 4 3 1 19 18 17 16 

X~l xo '1 '2 '3 '. Y-l 

Yo 

Y1 

Co Cn +4 

8 9 10 11 14 15 

Vee = Pin 24 

GND = Pin 12 

13 

TTL 
LOGIC SYMBOLS 

0-110 
9324. 93L24 

13,12 11 10 9 3 4 5 6 7 

15 

VCC = Pin 16 

GND = Pin 8 

0-113 
9318 

" 

10 11 12 13 1 2 3 4 

o 1 2 3 4 5 6 7 EI 

15 

Vee = Pin 16 
GND=Pin 8 

0-116 
93180 

'8 9 10 11 12 13 1 

Vee = Pin 14 
GND = Pin 7 
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14 

14 

15 

16 

17 

0-111 
93546 

1 2 3 4 5 6 10 11 12 13 14 15 

19 18 

A = B 

Vee = Pin 16 

GND=Pin8 

0-114 
9344 

• 5 23 22 21 20 

M, MO Y, Yo XJ X2 X, Xo 

11 10 

VCC = PIN 24 

GND = PIN 12 

NC=PIN1,2,3,13 

0-117 
93S62 

1 2 3 4 10 11 12 13 5 

Vee = Pin 14 

GND = Pin 7 



0-118 
9348 

" 12 13 14 15 1 2 3 4 5 6 7 

14 

PO PE 

10 

Vee = Pin 16 

GND = Pin 8 

0-121 
9390,9LS90 

6 7 

~ 129811 

2 3 

VCC=Pin5 
GND = Pin 10 
NC = Pin 4, 13 

0-124 
9393,9LS93 

2 3 12 9 8 11 

VCC = Pin 5 
GND = Pin 10 
N.C. = Pins 4,6, 7, 13 

14 

TTL 
lOGIC SYMBOLS 

c 

0-119 
93H87 

5 10 13 

3 6 9 12 

Vee = Pin 14 

GND = Pin 7 

0-12~ 

9392 

6 7 

VCC = Pin 5 
GND = Pin 10 
N.C. = Pins 2,3,4,13 

0-125 
93176,93177,93196, 

93197,9LS196,9LS197 

4 10 3 11 

COUNT/LOAD 

CP, 

CP2 

13 5 9 2 12 

Vee = Pin 14 
Gnd = Pin 7 

2-177 

10 

10 

11 

10 

0-120 
9350,9LS290 

12 13 9 5 4 

Vee = Pin 14 
GND = Pin 7 

Ne = Pins 2, 6 

0-123 
9356, 9LS293 

12 13 g 5 4 a 

Vee = Pin 14 
Gnd = Pin 7 

Ne = Pins 1,2,3,6 

0-126 
9305,93S05 

3 4 

13 11 12 9 6 5 

Vee = Pin 14 

GND=Pin 7 



10 

14 

0-127 
9310,9316, 93l10, 
93l16, 93160,93161, 

9lS160,9lS161 

9 3 4 5 6 

eEl TC 

, 14 13 12 11 

Vee = Pin 16 
GND= Pin 8 

0-130 
93190,93191 

9lS190,9lS191 

11 15 1 10 9 

15 

CP MAX/MIN 

13 3 2 6 7 

Vee=Pin16 
GND=Pin8 

0-133 
9301,9302,93l01 

15 14 

0123456789 

13121110 9 3 4 5 6 7 

Vee = Pin 16 
GND= Pin 8 

12 

TTL 
LOGIC SYMBOLS 

10 

0-128 
93162,93163, 

9lS162,9lS163 

3 4 5 6 

CET TC 

14 13 12 11 

Vee = Pin 16 

GND = Pin 8 

15 

0-131 
9321,93l21, 

93S139,9lS139 

15 14 13 

I I 
12 11 10 9 

Vee = Pin 16 
GND=Pin 8 

0-134 
9334,93l34,9lS259 

14 

15 

13 1 2 3 

4 5 6 7 9 10 11 12 

Vee = Pin 16 

GND=Pin8 

2-178 

0-129 
9360,9366, 

9lS192,9lS193 

11 15 1 10 9 

14 3 2 6 7 

Vee = Pin 16 

GND=Pin8 

0-132 
93155, 93156, 

9lS155,9LS156 

1 2 13 3 14 15 

AO AO 

12 

13 

7 6 5 4 9 10 11 12 

Vee = Pin 16 

GND = Pin 8 

0-135 
9345, 9352, 9353, 

9354,93145 

15 14 13 12 

1 234 5 6 791011 

Vee = Pin 16 

GNO = Pin 8 



0-136 
938138,9L8138 

1 2 3 4 5 6 

15 14 13 12 11 10 9 7 

CP 

Vee = Pin 16 

GND = Pin 8 

0-139 
9319,9320 

15 14 13 12 11 10 9 7 6 5 

Vee = Pin 16 

GND = Pin 8 

0-142 
9359 

2 4 3 

11 10 9 8 6 13 12 

Vee = Pin 14 
GND = Pin 7 

TTL 
LOGIC SYMBOLS 

0-137 
938137 

1 2 3 5 6 

15 14 13 12 11 10 9 7 

Vee = Pin 16 
GND = Pin 8 

0-140 
9315,93141 

3 6 7 4 

16 15 8 9 13 14 11 10 1 2 

Vee~PIN5 

GND~PIN12 

0-143 
9317, 9357A, 93578 

712635 

4 13121110 9 1514 

Vee = Pin 16 
GND=Pin 8 

2-179 

0-138 
9311, 93154, 93L11 

23 22 21 20 

a 1 2 3 4 5 6 7 B 9 10 11 12 1314 15 

1 2 3 4 5 6 7 8 9 10 11 1314 1516 17 

Vee ~ PIN 24 

GND ~ PIN 12 

0-141 
9307,9358 

Ao A1 A2 A3 LT RBI 

RBO abc 

4 13 12 11 10 9 15 14 

Vee = Pin 16 
GND = Pin 8 

0-144 
9368 

RBO abc 

4 13 12 11 10 9 15 14 

Vee = PIN 16 
GND = Pin 8 



13 

TTL 
LOGIC SYMBOLS AND CONNECTION DIAGRAMS 

0-145 
9370,9374 

712635 

ABO abc d e f 9 

4 13 12 11 10 9 15 14 

Vee = Pin 16 

GND = Pin 8 

CP'.2 

0-148 
9375 

2 3 6 7 

16 1 15 14 10 11 9 8 

VCC=Pin5 
GND = Pin 12 

0-151 
9308,93116,93L08 

2346810 1415 16 1S 20 22 

4 BIT LATCH 2 

1 5 7 9 11 13 17 19 21 23 

Vee = Pin 24 
GND= Pin 12 

12 

0-146 
9314,93L14 

1 3 2 4 14 6 5 7 11 

15 13 12 10 

Vee = Pin 16 

GND = Pin 8 

CP'_2 

0-149 
9377 

2 5 6 

14 13 9 8 

Vcc = Pin 4 
GND = Pin 11 
NC=Pin7,10 

D-152 
93174,93S174,9LS174 

3 4 6 11 13 14 

CP 

1 --0 MR 

2 5 7 10 12 15 

Vee = Pin 16 

GND = P.in 8 

2-180 

Vee 

0-147 
9N279,9LS279 

GND 

0-150 
93175,93S175,9LS175 

'5 
14 

13 

12 13 

3 2 6 7 11 10 14 15 

Vee = Pin 16 

GND=Pin8 

0-153 
9338,93L38 

12 
" 

10 

AO 
A, 

A, 

80 
8, 
8, 

Co 
C, 

c, 28 lc 

Vcc = Pin 16 
GND = Pin 8 



14 

13 

0-154 
93170,9LS170,9LS670 

12 15 1 2 3 

11 10 9 7 6 

Vee = Pin 16 

GND = Pin 8 

0-157 
9322,93157,93L22, 

93S157,93S158,93S257, 
93S258,9LS157,9LS158, 

9LS257, 9 LS258 

11 

10 
9 

15 2 3 5 6 14 13 11 10 

12 

Vee = Pin 16 
GND = Pin 8 

0-160 
93151,93S151, 

93S251,9LS151,9LS251 

4 3 2 1 15 14 13 12 

A 

w y 

6 5 

Vee = Pin 16 

GND = Pin 8 

13 

14 

10 
9 

TTL 
LOGIC SYMBOLS 

0-155 
9309,93L09 

12 11 10 9 

14 15 

Vee = Pin 16 
GND = Pin 8 

0-158 
93153,93S153, 

93S253,9LS153,9LS253 

5, 

6 5 4 3 10 11 12 13 15 

Vee = Pin 16 

GND=Pin 8 

0-161 
93152,9LS152 

5 4 3 2 1 13 12 11 

A 

w 

Vee = PIN 14 
GND= PIN 7 

2-181 

10 

11 

" 
13 

3 

15 

0-156 
93298, 9LS298 

2 4 1 9 5 

14 13 

Vee = Pin 16 

GND = Pin 8 

0-159 
9312,9313, 

93L12, 93S12 

7 6 

12 

10 1 2 3 4 5 6 7 9 

E 10 I, '2 13 14 IS 16 
11 So 

12 

13 

5, 

5, 

14 15 

Vee = Pin 16 

GND = Pin 8 

0-162 
93150 

8765" 3 2 1 2322212019181716 

10 

Vee = PIN 24 
GND = PIN 12 



10 

0-163 
9300. 93195. 93HOO. 

93 LOO. 93S00.9LS195 
9 4 5 6 7 

CP 03 

T 15 14. 13 12 

Vee = Pin 16 

GND=Pin8 

0-166 
9395. 9 LS95 

6 2 3 4 5 

13 12 11 10 

Vee = Pin 14 
GND = Pin 7 

0-169 
93179 

11 

Pin numbers are shown for DIP only. 

13 
10 

15 14 

11 

Vee = Pin 16 

GND = Pin 8 

13 

11 

TTL 
LOGIC SYMBOLS 

10 

Os 
CP 

16 

0-164 
93H72 

3 4 5 6 7 

1 15 14 13 12 

Vee = Pin 16 

GND=Pin8 

0-167 
9396 

2 3 4 6 7 

15 14 13 11 10 

11 

Vee = Pin 5 
GND = Pin 12 

23 

14 

0-170 
93199 
3 5 7 9 16 18 20 22 

4 6 8 10 15 17 19 21 

Vee = Pin 24 

GND = Pin 12 

2-182 

15 

0-165 
9394 

1 16 2 14 3 13 4 11 

10 

Vee=Pin5 
GND = Pin 12 

0-168 
93178 

Pin numbers are shown for DIP only. 

11 
9 

A 
CLOCK 
Os 
SHIFT 

13 12 

8 10 

Vee = Pin 14 

GND = Pin 7 

0-171 
9 LS295 

2 3 4 5 

13 12 11 10 

Vee = Pin 14 

OND = Pin 7 



0-172 
93194,93S194,9LS194 

10 

11 

10 

15 

10 
9 

3 4 5 6 

15 14 13 12 

Vee = Pin 16 

GND = Pin 8 

CP 

0-175 
93165 

11 12 13 14 

Vee = Pin 16 

GND = Pin 8 

0-177 
9328,93L28 

13 11 12 

, 6 5 

Vee = Pin 16 

GND = Pin 8 

3 4 

23 
22 

2 
11 

5 

" 

6 

TTL 
LOGIC SYMBOLS 

So 
S, 
L 
R 
CP 

MR 

13 

0-173 
93198 

3 5 7 9 15 17 19 21 

4 6 8 10 14 16 18 20 

Vee = Pin 24 

GND = Pin 12 

2-183 

15 2 

CP 

3 

0-174 
93164 

3 4 5 6 10 11 12 13 

Vee ~ Pin 14 
GND ~ Pin 7 

0-176 
93166 

4 5 10 11 12 14 

13 

Vee = Pin 16 

GND = Pin 8 

0-178 
9391 

::~o, 
9 CP 

O"t" 
0H 14 

Vee = Pin 5 

GND = Pin 10 



11 

22 

23 
6 

22 

D 

0·180 
9401 

3 5 10 

So 5, 52 eWE 
Q 

Vee = Pin 14 

GND = Pin 7 

0·183 
9405 

12 

13 

2 3 4 23 5 6 21 19 17 15 

20 18 16 14 

Vee = Pi(l 24 

GND = Pin 12 

0·185 
9407 

2 3 4 5 21 19 17 15 

8 9 10 11 20 18 16 14 

Vee = Pin 24 

GND = Pin 12 

10 

13 
14 

15 ,. 
17 

13 

10 
11 

13 

TTL 
LOGIC SYMBOLS 

0·181 
9403 

7 6 5 4 3 

11 18 19 20 21 22 

Vee = Pin 24 

GND = Pin 12 

2-184 

23 

23 

22 

0·182 
9404 

11 6 7 8 9 16 17 19 21 23 

22 

L1 
'0 

'1 
'2 
'3 
'4 

13 14 1. 18 

Vee = Pin 24 

GND = Pin 12 

0·184 
9406 

2 3 21 19 17 15 

14 18 16 20 8 9 10 11 

Vee = Pin 24 

GND = Pin 12 

0·186 
9410 

17 15 13 11 

16 14 12 10 

Vee = Pin 18 

GND = Pin 9 

20 10 

13 



10 

16 

13 

9 

9 

E-1 
95H16 

11 13 14 15 

6 3 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

E-4 
10136/10137 

10 12 11 6 5 

S1 TC 

S2 

14 15 2 3 

VCC1 = Pin 1 

VcC2 = Pin 16 

VEE = Pin 8 

E-7 
9538 

13 14 10 11 

El E2 

AO A, A2 

0 1 

8 7 3 6 15 16 2 1 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

16 

4 

Eel 
LOGIC SYMBOLS 

E-2 
95H90/95H91 

3 2 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

E-5 
11C05 

VCC = Pin 14 

VEE = Pin 7 

Bias Filter = Pin 6 

E-8 
10161 

215 79J4 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

2-185 

E-3 
95010/95016/10010/10016 

7 9 10 11 

13 CP 
MR 

12 3 2 15 14 

VCC1 = Pin 1 

VCC2 =Pin16 

VEE = Pin 8 

2 3 

E-6 
11C90 

TC 0-4 

16 

15 

CP 

VREF 
MS 

OTIL 

14 

VCC = Pin 4, VCCA = Pin 5 

8 

9 

11 

VEE = Pin 12, VEE = Pin 13 (TTL) 

E-9 
10162 

215 7 9 14 

6 5 4 3 13 1211 10 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 



7 

9 

5 

4 CP 

II 

E-10 
10171 

13 12 11 10 6 5 4 3 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE =Pin8 

E-13 
10165 

7 13 10 11 12 9 6 

3 2 15 14 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

18 

19 

17 

16 

20 

23 

2' 

22 

Eel 
lOGIC SYMBOLS 

15 14 

E-11 
10172 

13 12 11 10 6 5 4 3 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-14 
F100123 

VCC = Pin 9 

VEE = Pin 21 

2-186 

11 

13 

15 

E-12 
100170 

15 16 18 19 23 20 22 3 4 

13 12 14 11 7 6 8 5 

VCC =Pin9 

VCCA = Pin 10 

VEE = Pin 21 

E-15 
9595 

VCC = Pin 5 

VCCA = Pin 6 

VEE - Pin 12 

GND = Pin 4 



2 

12 

E-16 
95124/10124 

"----'-"---15 
--._,.,---12 

L----'.-'-_ 1 4 

--._,.,--13 

Vee =Pin9 

VEE = Pin 8 

GND = Pin 16 

E-19 
11C24 

Cx 
4 -1r- 3 

Cx 
10 -H- 11 

Vee (VeM) = Pins 1, 13 

Vee (Buffer) = Pin 14 

GND (VeM) = Pins 5, 9 

GND (BUFFER) = Pin 7 

Eel 
LOGIC SYMBOLS 

3 

E-17 
10125 

15=t>-
14 

13 

Vee =Pin9 

VEE = Pin 8 

GND = Pin 16 

E-20 
11C44 

RF 

VF 

U1 

01 

U2 

13 

2 

12 

02 6 

4-F4--5 
11--U--10 

~ 
9 ~8 

Vee = Pin 14 

GND = Pin 7 

2-187 

E-18 
10014 

1 234 567 

9 10 11 12 13 14 15 

2 

12 

13 

VEE = Pin 8 

Vee = Pin 16 

E-21 
11C58 

Cx 
11 _~~_ 14 

Vcx 

BIAS 
FILTER 

Q 

INPUT 
FILTER Q 

Vee1 = Pin 1 

Vee2 = Pin 5 

VEE = Pin 8 

4 

6 



E-22 
9582 

VCC1 = Pin 4 

VCC2 = Pin 5 

VEE = Pin 12 

E-25 
100114 

17~16 
18~15 

19~14 
20~13 

23~12 
24~11 

1~8 
2~7 

3~6 
4~5 

~22 
VCC = Pin 9 

VCCA = Pin 10 

VEE = Pin 21 

Eel 
lOGIC SYMBOLS 

E-23 
95115/10115 

"~'4 10~ 

12~-15 
13~ 

~9 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-26 
9528/95H28 

16 

SO 

I. a 
A 

15 

13 CPc 

SO 

11 Q 

10 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

2-188 

E-24 
95116/10114/10116 

8 
9 

10 

I. 
15 
16 

5-h--3 
4~2 

10~7 
9~6 

12~16 
13~14 

~11 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-27 
95H29 

11 

13 

a 

a 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 



14 

E-28 
9534 

13 11 15 16 9 10 

EI DO 0, 02 03 
5, 

EO 
MR 00 0, 02 03 

8 236 7 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

E-31 
95231/10231/10131 

4 

Eel 
LOGIC SYMBOLS 

E-29 
95029 

7 

15 _o#f""..J's:Jl 
14 
13_~"""1 

i 
12-""--' 
11 
1 0 ---."IIio.-'l......!:~.J 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-32 
10132 

10 9 13 12 

15 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

2-189 

14 

~, 

6 

~C 
9 

10 

E-30 
95130/10130 

0, 
S, 

0, 

4 
12 

10 °2 
S2 

0 2 

13 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-33 
10133 

15 

4 13 12 9 14 

11 15 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 



11 

E-34 
10134 

4 5 10 

DCa 01a 
Sa 

Sb 

15 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-37 
10168 

13 3 7 9 14 

2 6 11 15 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

13 12 

14 

9 

Eel 
LOGIC SYMBOLS 

7 

6 

4 

9 

12 

10 

11 

E-35 
10135 

5 

13 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-38 
10173 

2 

3 

15 

6 5 4 3 13 12 11 10 

s 

15 14 

VCC = Pin 16 

VEE = Pin 8 

2-190 

5 

10 

E-36 
10153 

2 6 11 15 

VCC =Pin1 

VCC2 = Pin 16 

VEE = Pin 8 

E-39 
10175 

6 7 10 12 13 9 5 

11 14 15 2 3 4 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 



11 
12 

E-40 
10176 

5 6 7 10 11 12 

CP 

2 3 4 13 14 15 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-43 
11C06 

Q 2 

Q 0-3 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

Eel 
LOGIC SYMBOLS 

CP 

11 

E-41 
10186 

5 6 7 10 11 12 

2 3 4 13 14 15 

VCC = Pin 16 

VEE = Pin 8 

E-44 
11C70 

5 

o So Q 

7 CP 

9 

4 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

2-191 

2 

3 

E-42 
10166 

15 9 12 13 6 5 10 11 12 7 4 

'7 

'6 

CD, 

C02 

18 SOO 

23 SO, 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-45 
100130 

520 15 24 6 

22 19 14 13 11 12 7 B 

VCC = Pin 9 

VCCA = Pin 10 

VEE = Pin 21 



17 

18 

23 

3 

19 

20 

E-46 
100131 

16 5 20 15 24 6 

COl 

CO2 

SDO 

22 19 14 13. 11 12 7 

Vee = Pin 9 

VeeA = Pin 10 

VEE = Pin 21 

E-49 
100155 

B 

2324 15 16 17 18 1 2 3 4 

22 13 14 12 11 8 7 5 6 

Vee = Pin 9 

VeeA = Pin 10 

VEE = Pin 21 

Eel 
LOGIC SYMBOLS 

E-47 
100150 

22 16 15 14 13 12 11 8 7 6 5 4 3 

13 

Vee = Pin 9 

VeeA = Pin 10 

VEE = Pin 21 

E-50 
9579 

8 9 10 11 16 1 14 15 

Vee = Pin 4 

VeeA = Pin 5 

VEE = Pin 12 

2-192 

E-48 
100151 

22 16 15 14 13 12 11 8 7 6 5 4 3 

10 

Vee = Pin 9 

VeeA = Pin 10 

VEE = Pin 21 

E-51 
9580 

Vee = Pin4 

VeeA = Pin 5 

VEE = Pin 12 



14 

13 

11 

E-52 
9581 

1510 9 7 8 2 3161 

VCC =Pin4 

VCCA = Pin 5 

VEE = Pin 12 

E-55 
100171 

22 15 16 17 18 23 24 1 2 3 4 5 6 

11 

15 

16 

14 13 11 12 7 8 

VCC =Pin9 

VCCA = Pin 10 

VEE = Pin 21 

E-58 
95H84 

14 13 9 10 

C'N 

LBIN 

LAIN 

3 6 

LBO 

VCC = GND = Pins 4, 5 

VEE = Pin 12 

Eel 
LOGIC SYMBOLS 

E-53 
10164 

2 6 5 4 3 11 1213 14 

15 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-56 
95H55 

1 15 13 10 8 2 16 14 11 9 

AO A, A2 A3 A4 BO B, 8 2 83 8 4 

E 

VCC =Pin4 

VCCA = Pin 5 

VEE = Pin 12 

E-59 
10160 

3 4 5 6 7 9 10 11 121314 15 

Po 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

2-193 

13 

14 

5, 

E-54 
10174 

4 6 13 11 12 10 

15 

VCC1 = Pin 1 

VCC2 =Pin16 

VEE = Pin 8 

E-57 
9578 

8 9 10 11 1 16 15 14 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

E-60 
10170 

3 4 5 6 7 9 10 11 12 13 14 

15 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 



11 en 

13 
4 

E-61 
10179 

14 4 10 7 12 9 13 5 

Cn+2 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE =Pin8 

E-64 

Cn+4 

95000/10000 

7 9 10 11 

12 3 2 15 14 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE =Pin8 

E-67 
9503/95H031 
95H23/95L23 

"E' w 1 

14 6 
13 3 

9 7 
10 8 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

15 

Eel 
LOGIC SYMBOLS 

4 

10 

E-62 
10180 

5 6 7 9 

15 2 

S, 

S2 

VCC = Pin 16 

VEE = Pin 8 

E-65 
10141 

13 5 6 9 11 12 

3 2 15 14 

VCC1 = Pin 1 

VCC2 =Pin16 

VEE =Pin8 

E-68 
9504/95H041 
95H24/95L24 

8 
9 
13 

10 
11 

14 
15 

16 
1 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

2-194 

12 11 10 

14 1 13 

13 

14 

10 

E-63 
95HOO 

9 11 13 14 15 

16 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

E-66 
9502l95H021 
95H22195L22 

'\~' l~ 2 
13 

: 6 
10 7 
11 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

E-69 
9505 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 



E-70 
9507 

10-----+~----~_I 

11-----+~----;r~ 
13-----+HHr---~_/ 

16-----+MH~--~~ 

15-----+~H+.-;r~ 
14 -----+MHH+~~-J 

VCC = Pin 4 

VCCA = Pin 5 

VEE = Pin 12 

E-73 
95004 

15 

14 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-76 
95103/10103 

10~14 
11~ 

12~15 
13~9 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

Eel 
lOGIC SYMBOLS 

12 

E-71 
95002 

h4 2 

6 3 

9 11 15 

12 14 13 
VCC1 = Pin 1 

VCC2 =Pin16 

VEE = Pin 8 

E-74 
95101/10101 

'--"~~-11 

---.~,..,.--14 

VCC1 = Pin 1 

VCC2 =Pin16 

VEE =Pin8 

E-77 
95105/10105 

4~2 
5 ---L...;f>-3 

1.~~7 
11~6 

12~15 
13~14 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 
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E-72 
95003 

6 3 

e 
4 

7 9 
10 2 15 

14 
11 13 
12 

VCC1 = Pin 1 

VCC2 =Pin16 

VEE = Pin 8 

E-75 
95102/10102 

10~ __ 14 
11~ 

12~9 
'3~'5 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-78 
95106/10106 

12=D>-13 15 
14 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 



E-79 
95107/10107 

7--\D:'0 9--1 11 

'4--\D:'3 
15--1 12 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-82 
95111/10111/10211 

5=D=2 6 3 
7 4 

9=D='2 10 13 
11 14 

VCC1 = Pins 1,15 

VCC2 = Pin 16 

VEE = Pin 8 

E-85 
10117 

--'I'-..-=:le---.... -+--15 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

Eel 
LOGIC SYMBOLS 

E-80 
95109/10109 

~~2 
~3 

10~15 
1 2 "'if.=l-.A>-14 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-83 
10104 

'°=0-'4 11 

12 --r"'\---15 
13-L..Jo---9 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 
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E-81 
95110/10110/10210 

5:::[::E2 
6 3 
7 4 

9:::[::E'2 10 13 
11 14 

VCC1 = Pins 1,15 

VCC2 = Pin 16 

VEE = Pin 8 

6 
7 

2 

3 

10 
11 -,--" "-~ 14 

12 
13-,....,,"-~ 

9-----' 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE =Pin8 

E-86 
10118 

VCC1 =Pin1 

VCC2 = Pin 16 

VEE = Pin 8 

15 

15 



10 

E-89 

E-87 
10119 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

100101 

"p= 16 14 
17 
18 13 
19 

"~ 22 11 
23 
24 12 

1 

!p=' 5 8 
6 

VCC =Pin9 

VCCA = Pin 10 

VEE = Pin 21 

Eel 
LOGIC SYMBOLS 

E-90 
100102 

16 

15 

13 

14 

12 

11 

8 

7 

5 

6 

22 

VCC = Pin 9 

VCCA = Pin 10 

VEE = Pin 21 

2-197 

10 

E-88 
10121 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

E-91 
100107 

17::::) 
18 

19::) 
20 

22::::) 
23 

2~:::} 

;::) 

VCC =Pin9 

VCCA = Pin 10 

VEE = Pin 21 

8 



Eel 
LOGIC SYMBOLS 

E-92 E-93 
100117 100118 

13 
14 

19 
15 

15 
16 
17 

16 14 

17 13 18 
19 

18 20 
20 22 
23 
24 11 

23 
24 12 

1 1 11 
2 2 

22 3 
3 4 
4 7 5 

5 8 6 

6 7 
8 

VCC = Pin 9 VCC = Pin 9 

VCCA = Pin 10 VCCA = Pin 10 

VEE = Pin 21 VEE = Pin 21 

E-94 E-95 
11C01 10181 

1:~' 
21 20 1819 16 11 10 9 

15 2 A3 B3 14 
13 

22 C4 5 

23 M 

8~ 14 So 
9 6 
10· 7 17 S1 G 4 

11 15 S2 P B 

13 
VCC1 = Pin 5 

VCC2 = Pin 4 

VEE = Pin 12 2 3 7 6 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 
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RTJ..IL 
lOGIC SYMBOLS AND CONNECTION DIAGRAMS 

LOW POWER ELEMENTS: 
F-1 F-2 F-3 F-4 
908 909 910 911 

8 8 8 8 

'8, 9, e" e, 
3 5 

4 4 4 4 

F-5 F-6 F-7 
912 913 921 

8 8 8 

'ij)" @ 'e, ' , 6 
3 5 3 3 5 

5 
4 4 4 

MEDIUM POWER ELEMENTS: 

F-8 F-9 F-10 F-11 
900 903 904 905 

8 8 8 8 

,(8, e, ~, ,~, 
4 4 4 4 

F-12 F-13 F-14 F-15 
907 914 915 923.974 

8 8 10 8 

,~, e, ~ '@' 
2 8 

3 5 
3 7 

3 5 
4 4 

4 6 
5 4 

F-16 F-17 F-18 F-19 F-20 
926 927 901 902 906 

10 10 8 vee 8 8 

~ ~ @ @. ~ 
2 8 2 8 

7 3 7 
2 .' 6 2 J 6 2 6 6 

3 
4 6 

4 5 6 
3 - 5 3 5 3 5 

5 4 GND 4 4 

2-199 



F-21 
958,959 

Z8 ------, 

Z1 

GND 

CpL 958 Decade Cou nter 

+Vee 

RESET 

COUNT 

CpL 989 4-Bit Binary Counter 

RTtJL 
CONNECTION DIAGRAMS 

Counter Micrologic 

F-22 

GATE 1 

Za 2 

GND 8 

959 

4-Bit Latch 

CpL 959 

16 Vee 

15 Zd 

14 Id 

13 Zd 

Typical Application 

vcco-..,---I 

GATE 0--1---1 

RESET 0----1 

+V 

1 
COMPLEMENTARY 

1-2-4-8 OUTPUT 

+---QCARRY 

2-200 

F-23 
960 

Z9 1 16 Vee 

Z7 2 15 14 

Z5 3 14 18 

Z3 4 13 Z8 

Z1 5 12 Z6 

11 6 11 Z4 

12 7 10 Z2 

GND 8 9 Zo 

Decimal Decoder (NIXIE) Driver 

CpL 960 



DTL 
CONNECTION DIAGRAMS 

G-1 G-2 G-3 
930,932 1802, 1803 1804,1805 
944,961 

1800, 1801 

14 14 14 

2 13 2 13 2 13 

3 12 3 12 3 12 

4 11 4 11 4 11 

5 10 5 10 5 10 

6 9 6 9 6 9 

7 8 7 8 7 8 

Vee = Pin 14 Vee = Pin 14 Vee = Pin 14 
GND = Pin 7 GND = Pin 7 GND = Pin 7 

G-4 G-5 G-6 
1806, 1807 1808, 1809 1810,1811 

14 14 14 

2 13 2 13 2 13 

3 12 3 12 3 12 

4 11 4 11 4 11 

5 10 5 10 5 10 

6 9 6 9 6 9 

7 8 7 8 7 8 

Vee = Pin 14 Vee = Pin 14 Vee = Pin 14 
GND = Pin 7 GND = Pin 7 GND=Pin7 
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DTL 
CONNECTION DIAGRAMS 

G-7 G-8 G-9 
1812 9157,9158 933 

14 14 14 

2 13 2 13 2 13 

3 12 3 12 3 12 

4 11 4 11 4 11 

5 10 5 10 5 10 

6 9 6 9 6 9 

7 8 7 8 7 8 

Vee = Pin 14 Vee = Pin 14 No connection required to Vee (Pin 14). 
GND = Pin 7 GND = Pin 7 Vee = Pin 14 

GND=Pin7 

G-10 G-ll G-12 

946,949 962,963 9109,9110,9112 
9135,935,936 

937 

14 14 14 

2 13 2 13 2 13 

3 12 3 12 3 12 

4 11 4 11 4 11 

5 10 5 10 5 10 

6 9 6 9 6 9 

8 7 8 7 8 

Vee = Pin 14 Vee = Pin 14 Vee = Pin 14 
GND= Pin 7 GND= Pin 7 GND = Pin 7 
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2 

3 

4 

5 

6 

7 

8 

2 

3 

4 

5 

6 

7 

G-13 
1813 

Vee = Pin 16 

GND = Pin 8 

G-15 
9093.9094 

Vee = Pin 14 
GND = Pin 7 

DTL 
CONNECTION DIAGRAMS 

16 

15 2 

14 3 

13 4 

12 5 

11 6 

10 7 

9 

14 

13 2 

12 3 

11 4 

10 5 

9 6 

8 7 

2·203 

G-14 
1814 

Vee = Pin 14 
GND = Pin 7 

G-16 
9097.9099 

Vee = Pin 14 
GND = Pin 7 

14 

13 

12 

11 

10 

9 

8 

14 

13 

12 

11 

10 

9 

8 



2 

3 

4 

5 

6 

7 

2 

3 

4 

*5 

*6 

DTL 
CONNECTION DIAGRAMS 

0-17 
941,951 

14 

13 

12 

,-------. _______ 11 

Vee = Pin 14 
GND = Pin 7 

0-19 
950 

10 

9 

8 

14 

13 

12 

11 

10 

9 

8 

2 

3 

4 

5 

6 

7 

*These inputs are capacitively coupled. 

Vee = Pin 14 
GND = Pin 7 

2-204 

G-18 
945,948 

Vee = Pin 14 
GND = Pin 7 

0-20 
9111 

Vee = Pin 14 
GND = Pin 7 

14 

13 

12 

11 

10 

9 

8 

14 

13 

12 

11 

10 

9 

8 

i 
J 



LINEAR 
CONNECTION DIAGRAMS 

L-C-' L-C-2 

v' 
NC NC 

-IN A STROBE A 

+ IN A GND 

v- v+ 

+ IN B OUT 

-IN B STROBE B 

NOTE: Pin 4 connected to case. NC NC 

L-C-4 L-C-S 

v, 
OUT B OUTe 

OUT A OUT D 

v+ GND 

-IN A + IN 0 

+ IN A -INO 

+ IN C 

+ IN B -IN C 

L-FB-' 

MEM 

-IN 

+IN 

MEM 

SWITCH GATE 

SWITCH 

CLAMP 

2-205 

OFFSET 
NULL 

GND 

• IN 

-IN 

v-

L-C-3 

L-C-6 

DUT 

v+ 

OUT 

BALANCE! 
STROBE 

BALANCE 

Metal Can and Mini-Dip 
connection shown 

L-FB-2 



LINEAR 
LOGIC AND CONNECTION DIAGRAMS 

L-I-l 

GOA 
G2A GAIN SELECT 

INPUT2 

....... ,---'-QOUTPUT 1 

VL-_-t'I OUTPUT 2 

G" 
GAIN SELECT 

Metal can outline is shown 

L-I-4 

IN Al 

IN A2 IN 81 

INHIBIT A IN 82 

OUT A INHIBIT B 

IN e OUT B 

INHIBIT C 

GNO VEE 

L-I-7 

QUTA Vee 1 

TERMINATION A OUT 8 

INA1 TERMINATION B 

IN A2 EXPANDER 

IN A3 IN 82 

IN A4 IN B1 

GNO VCC2 

L-I-2 

ACTIVE 
PULlUP A 1 

aUTAl 

OUT A2 

ACTIVE 
PULLUP A2 

IN Al 

IN A2 

IN A3 

GNO 

L-I-5 

OUT A 

HVST A 

RESP A 

IN A 

OUTe 

HYST C 

GNO 

L-I-8 

S3 

QUIA 

EN A 

A+ 

A 130n 

A-

Vee 

2·206 

Vee 

15 ACTIVE 
PULLUP 82 

OUT 82 

OUT B1 

12 ACTIVE 
PULLUPBl 

IN 83 

IN B2 

IN 81 

Vee 

QUTO 

HYST B 

RESP B 

IN B 

IN e 

RESP C 

GNO 

OUT B 

B+ 

B 130n 

B-

VEE 

L-I-3 

OUT A 

ACTIVE 
PULL-UP A 

STROBE A 

RESP A STROBE B 

A+ RESP B 

130.11 

A-

GNO B­-,...-----. 

L·I·6 

OPEN 

OUT A 

AO+ 

A+ B+ 

A- B-

Ao· BO· 

GNO +12V 

L-I-9 

GNO 

Ne 

INA1 Ne 

IN A2 IN 83 

IN A3 IN 82 

IN AO IN B1 

VOO OUTB 



LINEAR 
LOGIC AND CONNECTION DIAGRAMS 

L-I-10 L-I-11 L-I-12 

GND HYSTERESIS LSB IN VCC 

NC OUTPUT A BIT 3 IN MSB OUT 

NC 
STROBE A BIT 2 IN BIT 2 OUT 

OUT A MSB IN BIT 3 OUT 

INA 
A- 8- V- V REF -2 

NC 
RIN A GND LSB OUT 

VDD A+ 8+ VREF -1 lOUT 

GND VEE REF OUT IREF 

, I nternal Connection 

L-I-13 L-I-14 L-I-15 

IN A1 IN A1 VCC 
SOURCE 

COLLECTORS 

INA2 V- IN A2 OUT A1 OUT A OUT B 

NC IN 81 INH A 
IN A 

STROBE 1 

OUT A 
INH 8 V-

STROBE 2 INTERNAL R 

STROBE A NC 
IN B1 INH 11 

IN C 

OUT B 
IN 82 OUT B1 

STROBE OUTe OUT D 

GND STROBE B 
GND OUT 82 

Vee1 

L-I-16 L-I-17 L-I-18 

GATE 

IN A IN 8 

OUT A 

1B 2B 

~
8 

IN A1 Vee 
2 7 

INA2 INB2 

3 6 
DUTA INS1 

4 5 
GND OUT B 

~
8 

IN A1 Vee 
2 7 

IN A2 IN 82 
3 6 

OUT A IN B1 
4 5 

GND OUT 8 

1C 2C 

1E 2E 

GND SUB 
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LINEAR 
LOGIC AND CONNECTION DIAGRAMS 

L-I-19 L-I-20 

~
8 

IN Al Vee 
2 7 

IN A2 IN B2 
3 6 

OUTA INB1 
4 5 

GND OUTS 

~
8 

IN Al Vee 
2 7 

IN A2 IN 82 
3 6 

OUT A IN B1 
4 5 

GND OUT B 

Mini-dip package outline is shown Mini-dip package outline is shown 

L-I-21 L-I-22 

IN A1 VCC IN C1 

IN A2 IN 86 IN C2 

IN A3 IN 85 RA RC 

INA4 IN 84 STROBE A 

IN A5 IN 83 IN A1 IN 8 

11 
IN A6 IN 82 IN A2 STROBE B 

OUT A IN B1 OUT A R8 

GND OUT 8 GND OUT B 

L-I-23 L-I-24 

OUTPUT A Vee OUTPUT A Vee 

OUTPUT A OUTPUT B + INPUT A OUTPUT B 

INPUT A OUTPUT B - INPUT A LI---'I"r"""t + INPUT B 

GROUND INPUT B GROUND -INPUT 8 
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LINEAR 
LOGIC AND CONNECTION DIAGRAMS 

L-I-25 L-I-26 

IN A OUT A 

OUT A OUT D OUT B 

OUT A OUT 0 IN B 

VDD V DD 

OUT B cure IN e 

OUT B OUTe OUTe 

IN B IN e OUT 0 

L-I-27 L-I-28 

°0 Vee DISCHARGE 

REG 
0, OUT 

GND Vee THRESHOLD 

TB TRIGGER DISCHARGE CONTROL 0, 
13 OUT VOLTAGE 

°3 TIMING 
RESET Re OUT THRESHOLD 

0. MOD 
CONTROL 

OUTPUT 
RESET 

°5 TRIGGER 
VOLTAGE 

TRIGGER 

06 RESET GROUND 

0, GND 

L-I-30 L-I-31 

EXT EXP 
Vee 

EXP 
CAP CAP CAP 

IN Al STROBE A INAl TPA INAl ,. 
IN A2 OUT A IN A2 STROBE A IN A2 

-VAEF -VREF OUT A -VREF 

+VREF +VREG OUT B +VREF 
11 

IN 81 STROBE B IN 81 STROBE B IN 81 

IN 82 Ne IN 82 TP B IN 82 

V- GND 1 V- GND V-

2-209 

IN A 

IN F 

IN E 

OUT E 

IN D 

L-I-29 

L-I-32 

Vee 

DISCHARGE 

THRESHOLD 

CONTROL 
VOLTAGE 

.RESET 

OUTPUT 

TRIGGER 

Vee 

STROBE A 

OUT A 

GND 2 

OUT B 

STROBE B 

Ne 

GND 1 



L-OA-1 

v-

NOTE: Pin 4·connected to case. 

Metal Can connection shown 

L-OA-4 

Metal Can connection shown 

L-OA-7 

-IN OUT 

v-

Metal Can and Mini-Dip 
connection shown 

LINEAR 
CONNECTION DIAGRAMS 

L-OA-2 

NOTE: Pin 4 connected to case. 

Metal Can and Mini-Dip connection 
shown 

L-OA-5 

FREQ. COMPo 1 

IN zO"-Ir'-..:---+"OOUT 2 

IN 10"-I"",--~ 

L-OA-8 

-IN A 

+IN A V+ A 

OFFSET OUT A 
NULL A 

v-
OFFSET 

OUT B 
NULL B 

+IN B V+ B 

-IN B OFFSET 
NULL B 

2-210 

L-OA-3 

COMP lA 

Metal Can connection shown 

L-OA-6 

lOWZ 
OUT2 

GND 

L-OA-9 

Metal Can and Mini-Dip 
connection shown 



L-OA-10 

ISET 

Connection shown for 
Mini-Dip and Metal Can 

L-OA-13 

V-

Connection shown for 
Mini-Dip and Metal Can 

L-OA-16 

V-

LINEAR 
CONNECTION DIAGRAMS 

L-OA-11 

CURRENT SENSE 

L-OA-14 

OUT 

L-OA-17 

+ IN B V' 

+ IN A + IN C 

-IN B + IN 0 

QUT A - IN D 

QUTS OUT 0 

-IN B OUT C 

GNO -IN C 
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L-OA-12 

NC 

-IN OUT 

Connection shown for 
Mini-Dip and Metal Can 

L-OA-15 

Connection shown for 
Mini-Dip and Metal Can 

L-OA-18 

OUT A OUT D 

-IN A -IN 0 

+IN A + IN D 

V, V- OR GND 

+IN B + IN C 

-IN B -IN C 

OUT B OUT C 



L-VR-1 

L-VR-5 

L-VR-7 

CURRENT 
LIMIT 

V-

LINEAR 
LOGIC SYMBOLS AND CONNECTION DIAGRAMS 

IN 
(11 

L-VR-2 V-VR-3 L-VR-4 

BOOSTER 
OUTPUT 

~ ~1"~:~' 
(11 OUT (31 

(21 

L-VR-6 -------------, 

REGULATED 
OUTPUT 

GND 

L-VR-8 

NC 

UNREG 
INPUT 

COMM 

L-VR-11 

OUT 

2-212 

FEEDBACK 

NC 

CURRENT LIMIT 

CURRENT SENSE 

-IN 

+ IN 

v-

L-VR-9 

NC 

FREQUENCY 
COMPENSATION 

V+ 

VOUT 

Vz 

NC 

L-VR-10 

IN 
(31 



MOS 
LOGIC SYMBOLS 

M-1 M-2 M-3 
1103 2102 3538 

13 11 19 17 15 13 20 

AO 
A, 

A2 
A, A, 

A3 '2 ,. A4 A2 A2 

8 A5 
'8 A3 

A6 A3 

A7 
A4 A. 

13 A8 '6 
6 A. Dour A5 A5 

A6 
A6 

21 Al ,. 16 A7 

15 A8 

VBB = Pin 10 14 Ag 
DDUT 

VSS = Pin 17 

VDD = Pin 11 18 '6 ,. '0 
'2 

VSS = Pin 9 VSS = Pin 8 

VDD = Pin 10 VDD = Pin 22 

M-4 M-5 M-6 
4096 3257 3258 

13 8 '0 2' " 9 10 11 12 1314 

AO ,. 
A1 4 

6 A2 
CP 

A3 
AO 

12 A, '4 MR '5 

A4 
A, 13 

11 15 A3 

10 A5 A4 

Dour A5 COUNTER OUT " 
14 

Vss = Pin 24 

VBB = Pin 1 VGG = Pin 23 
3 • • 6 7 

Vss = Pin 16 VDD = Pin 12 

VDD = Pin 9 Vss = Pin 16 

VGG = Pin 8 VDD = Pin 8 

VGG = Pin 1 
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MOS 
LOGIC SYMBOLS 

M-7 M-8 M-9 
3260 3514 3341 

'3 AD 
21 20 19 18 17 16 15 14 13 

INPUT SHIFT 
15 ,. A, 0, READY OUT 

'5 A2 SHIFT OUTPUT ,. 
02 IN READY 

'6 Aa 22 

17 A. 
03 23 

'8 A5 D. 2 
DO 00 13 

3 
23 M, 05 D, a, '2 

22 M2 06 10 D2 02 11 

'9 AST A 0, 11 03 03 10 

7 8 9 10 11 
20 CP MASTER 

2' AST a RESET 

DC TC VSS = Pin 24 
CE VDD = Pin 12 

VSS = Pin 24 VGG = Pin 1 
VSS = Pin 16 

VGG = Pin 1 VDD = Pin 8 

VDD = Pin 12 VGG = Pin 1 

M-10 M-11 M-12 
3351 3355/2533 3342/3347 

10 15 

26 DO 00 6 
25 D, 0, 

24 02 02 
Aec2 

23 03 03 
ReC3 

22 0, 04 
CLOCK 

21 05 05 011 ,. AeC4 

20 06 06 SEL °OUT 
19 07 07 '0 11 

'8 08 08 11 012 

27 IE DE 
13 

IR SO '6 13 
VSS = Pin 8 17 SI OR 12 

VDD = Pin 4 VSS = Pin 16 

VGG =Pin2 VGG = Pin 12 

VSS = Pin 28 VDD = Pin 8 

VDD = Pin 14 

VGG = Pin 1 
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22 

Reo 

CLOCK 

17 

C/BW 

10 

HORIZONTAL 
RESEr 

M-13A 
3348 

23 2. 

DE 

,. 13 12 " 
VSS = Pin 20 

VGG =Pin6 

M-15 
3262 

VERTICAL 
DRIVE 

.000 FIELD 

EVEN FIELD 

HORIZONTAL 
DRIVE 

COMPOSITE 
BLANK 

COMPOSITE 
SYNC 

COLOR BURST 
FLAG 

15 ¢~Oo COLOR 
SUBCARRIER 

" VERTICAL 
RESET 

18 

,. 
15 

16 

MOS 
LOGIC SYMBOLS 

M-13B 
3349 

13 ,. 15 

Reo 

CLOCK 

12 " 10 

VSS = Pin 16 

VGG =Pin5 

M-16 
3705/08 

12 11 10 9 B 7 6 5 

Vss = Pins 2,4 

VOO = Pin 13 
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CP 

M-14 
3356 

12 15 

14 Rec4 

10 13 

Vss = Pin 16 

VGG = Pin 9 

VOO = Pin 8 

M-17 
3814 

Vss = Pin 24 

VGG = Pin 15 

VOO = Pin 13 



CE2 

CP 

M-18 
3815 

SYNC TRANS 

ASYNC TRANS 

Vss = Pin 24 

VDD = Pin 13 

VGG = Pin 15 

35 

23 

MOS 
LOGIC SYMBOLS 

36 38 

50/60 Hz 

DR. COMM. 

HRS.xl0 

M-20 
3817 

33 34 31 32 30 26 24 

SEC ALARM 

HR. MIN. x 10 

Vss; Pin 28 
VDD; Pin 29 
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OFF 

MIN. 

12 

37 

BLANK 

1 H, 

ALARM 
OUT 

SLEEP 
OUT 

PM 

AM 

M-19 
3816 

5 4 3 7 2 1 15 14 9 

39 

25 

27 

40 

VSS =Pin16 

VGG = Pin 10 

VDD = Pin 8 

13 

11 



2 

14 

15 

7 

9 

10 

11 

BIPOLAR AND Eel MEMORIES 

Wo 

R-1 
93407/93433 

So S1 

93407 
Vee =Pin4 

GND=Pin 10 

93433 
Vee = Pin 14 

GND = Pin 7 

R-4 
93411/93421 

345 

A1 

A2 

A3 

A4 

A5 

AS 

A7 
DOUT 

S 

Vee = Pin 16 

GND = Pin 8 

W1 

25 

26 

27 

2 

3 

15 

14 

13 

LOGIC SYMBOLS 

R-2 
93403/934041 

93405/938917489 

2 

AO 

A1 

A2 

A3 

4 6 10 12 

00 0 1 0 2°3 

f f I 
5 7 9 11 

Vee = Pin 16 

GND = Pin 8 

R-5 
93419 

3 

b 
WE 

15 13 4 5 6 7 8 9 10 11 12 

AO 

A1 

A2 

A3 

A4 

A5 

I I I 
24 23 22 21 20 19 18 17 16 

Vee = Pin 28 

GND = Pin 14 

AO 

2 A1 

3 A2 

4 A3 

12 A4 

13 A5 

14 A6 

15 A7 

4 AO 

3 A1 

2 A2 

A3 

21 A4 

5 A5 

6 A6 

7 A7 

765 

CS 

R-3 
93410 

9 

DIN 

DOUT 

11 

Vee = Pin 16 

GND = Pin 8 

R-6 
93412193422 

9 11 13 

18 10 12 14 16 

Vee = Pin 22 

GND = Pin 8 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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10 

WE 

15 

1 



CS 
2 AO 
3 A1 

4 A2 

A3 

S A4 

9 AS 

10 A6 

11 A7 

12 AS 

13 A9 

2 Ao 
3 A1 
4 A2 

5 A3 

6 A4 

7 A5 

9 AS 

10 A7 

11 AS 

12 A9 

BIPOLAR AND Eel MEMORIES 

R-7 
93415/93415AI 
93425/93425A 

93L415 

15 14 

DIN WE 

DOUT 

7 

Vee = Pin 16 

GND = Pin 8 

R-10 
10415/10415AI 

14 

95415 

15 

Dour 

Vee = Pin 16 

VEE = Pin 8 

13 

3 

4 

5 

S 

7 

10 

12 

13 

14 

17 

19 

20 

22 

23 

2 

LOGIC SYMBOLS 

R-8 
10405 

13 
14 9 11 12 

1 
DIN WE 

AO 

A1 

A2 

A3 

A4 

As 

A6 
Dour 

1S 

Vee = GND = Pins 1 and 16 

VEE = Pin 8 

R-11 
100415 

S 7 

A1 

A2 

A3 

A4 

AS 

AS 

A7 

AS 

A9 
Dour 

11 

Vee = Pin 9 

VEE = Pin 21 

4 

R-9 
10410/95410 

1 2 3 4 9 10 11 12 

AO A1A2A3 

53=ID 6 CS2 

7 CS3 

14 

13 

10 

11 

12 

13 

14 

15 

E 

AO 

A1 

WE 

DIN 

DDUT 

15 

Vee = Pin 16 

VEE = Pin 8 

R-12 
93434 

A2 . 

A3 

A4 

12345679 

Vee = Pin 16 

GND = Pin 8 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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4 

3 

1 

15 

BIPOLAR AND Eel MEMORIES 

R-13 
93406/934161 

93426 
13 14 

~ 
5 

6 

7 
CS 

AD 
4 

A, 3 
A2 

2 A3 93406 
A4 
A5 
A6 15 

A7 
°1 

14 

12 11 10 

Vee = Pin 16 

GND = Pin 8 

R-16 
93454/93464 

CS1 CS2 CS3 CS4 

8 

7 

6 

5 

4 

3 

2 

22 

23 

AD 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

CS 

01 02 03 04 05 06 07 08 

9 10 11 13141516 17 

Vee = Pin 24 

GND = Pin 12 

Ao 
A1 

A2 

A3 

A4 

A5 

A6 

A7 

16 

15 

LOGIC SYMBOLS 

13 R-14 
93431/934411 
93436/93446 

93431/93441 

12 11 10 

Vee = Pin 16 

GND = Pin 8 

R-17 
95401 

9 8 7 6 10 11 12 13 

Wo 

W, 

14 

Vee = GND = Pin 2 

VEE = Pin 3 

R-18 
95400 
10 11 13 14 

7 6 4 3 

04 

9 

8 AD 

7 A1 

6 A2 

5 A3 

4 A4 
3 A5 

2 Ae 

A7 

23 A8 

R-15 
93432/934421 
93438/93448 

01 02 03 04 05 Oe 07 08 

9 10 11 13 14 15 16 17 

Vee = Pin 24 

GND = Pin 12 

R-19 
10145A 

10 9 7 6 5 4 11 12 

3 

13 

Vee = GND = Pin 5 

VEE = Pin 12 

2 1 15 14 

Vee = Pin 16 

VEE = Pin 8 

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages. 
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, 
• '3A 

4 , 
"A 

3 . 
'7A 

, 
·X 

cco 
BLOCK DIAGRAM 

Vee" 12.0 V 

, 
" 

8-1 
CCD·101 

" 'x 

2·220 

" v" 

...--t---ORo 15 

I GATED CHARGE 

DETECTOR OUTPUT 

~i(:: 
"'73 



'1B 

OG 0 
Ro0 

1. '28 
@ 

cco 
BLOCK DIAGRAM 

8-2 
CCO-110 

.1Arc\ f>2A 

e.0 .C::=:::J---i 

@ 
.-----;00. 

'U==== ::::: 
: ~----~--+-------~ 

@ 
.... ----..:000 

I IL---____ ~O~ L ____________________ .J 

o 
Vss 

o~ LEAD PINS 
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cco 
BLOCK DIAGRAM 

@ @@ 

8-3 
CCD-121 

@ 0@ ® 
TP TP +XB PG +XA TP TP 

®+lB~-'--'-''''----'' 

®+2B 
a:: 
l>J 
f-

'" l>J ffi l« a:: '" f- a:: ... l>J l>J 
'i: ... l« 
'" '" z '" '" 

.. 
a:: g f-.. 

Z .. 

~OG~~-------, 

QDRO~+-------~~--~----~------~~OS~ 
®+Ri-,L ___ ---1 

t---t--oOO@ 
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cco 
BLOCK DIAGRAM 

5-4 
CCO-201 

'H2 0--------r---~--------_7' 

'H' 0-----.--1---.-+----------/ 

@@®®@0 
1111 1112 Voo Vee Vss VBB 

08 ® 
D7® 

060 
05 CD 
D4@ 

D3@ 

02 @ 
D1 (ij) 
DO@ 

5-5 
CCO-450 

2-223 

13 

15 12 14 

CS RE WEDO 

°1 D1 
D2 

D3 
D4 
D5 
D6 

°2 D7 
D8 

Vss = Pin 3 

VCC=Pin2 

VDD=Pin6 
VSS = Pin 4 

" 
00 

1D 
11 

16 
17 
18 
1 



AE 

AO U) 
0: 

~~ A1 eJ~ 
~ffi 

A2 8~ 
-'-
"'0 

A3 >2 
~« 

A4 

cco 
LOGIC SYMBOL AND BLOCK DIAGRAMS 

AE p 

17 010 

14 01, 

10 012 

8 01 3 

5-6 
CCD460 

P AE 

000 

0°1 

0°2 

0°3 

20 21 22 2 3 
VOO - Pln5; VSS- Pin 1 

Vaa - Pln19;VCC- Pin 15 

SECTION I 
32 REGISTERS 

EACH 12S SITS LONG 

SECTION IT 
32 REGISTERS 

EACH 12S SITS LONG 

SECTION ill 
32 REGISTERS 

EACH 12S SITS LONG 

SECTION 1'Z: 
32 REGISTERS 

EACH 12S SITS LONG 
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®<I>'B 
@<I>2B 

@OG 

G)RO 

®<I>R 

cco 
BLOCK DIAGRAM 

ei 
iii 
~ 
I-

W 

"' ~ 1li 
<r 

" w 
3 "-

V> 
« z 
;z « 
« i!: 
t: 
OJ 

~ 

5-7 
CCD311 

~ 
[}ill 

~ 
~ 

V> 
• ::l 

t!). ~ 
g. I.IJ 
« " ;z. « « <r . ~ 
[IJ 
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;z 

~ « 
<r « l-

<1>,.0 
<l>2A8 

os@ 

oo@ 
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Opto-1 

PACKAGE OUTLINES 

1A-40 ~""4OTHO' HEX NUT •. 062 OIA. UNS·2A THO.' ,THRU 2 HOLES 

r--::2 +.J. 
.. - MAX.-·-' + :=r-

_ .. 1. .l00 
I I \. BEZEL FINISH: 

-+i .156 I-- BLACK OR SILVER ' 

.0621 I, 1 r- 056 

! 1~ 
tAe~~ 

T L.375 ~.030 .~. 

~'215J lYP. 
I 

IEm 

Opto-2 

LTi 
TlIOi =J-ill--

.220 
OIA. 

Opto-3 

165 ~OIE .165 ~OIE 

).165 ~DIE 
~OIE .285 L~=/ 

T ~~=¥/ FLAT k FLAT 

L_/ L_/ 
340 

~, L '"' 
I_CATHODE .050 
~I 1-1 

.740 

.017J- g 1 
.015 ---R 
L ,. .050 

T' ~.l~ 

Opto-4 Opto-5 

tCATHOOE 100 .050 CATHODE 
~I 1-1. 1-1 

017T g T :~!~i= ~3 
.015 ~---R .025 ~-+-± t=,. ,. .050 t=,. 'i' .050. 

~IOO~ ~.lOO~ 

Opto-6 Opto-7 
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.050 
+,005 
~,ooo 

--I I- .050 '007 TYP NOTE 6 

1
-Jc } 
r-

.100 :1::.005 
NOTE 6 

WHITE DOT 
NOTE 4 

--i i !-- 100,003 TYP 
'I 

9 UNITS 
(i).lOO PITCH 

TaL NoNl:~:E 

I--t---+- 230 
~ I : I FLAT WITH SEATING 

~' SEATING PLANE 

I 125 tn1 P~NE WITHIN DID .195 +.010-.005 

30U .' ~. 
I ~::~f.-
~380 

Opto-8 

Notes: 

PACKAGE OUTLINES 

.100 f.----.-+ 
,.003 1 , 1 375 I 

-.1_1-

1];1'- , ~T;r5 
±.aDl -r ±.D07 

250 
±.COl 

NOTE7 I 
12 UNITS 300 

(Ql.250 PITCH 

TOL NON·C jUMU~~::~ '~P~~~C 
DOT \ 

~:~~ 

2125 125 ~'-1J--F-~-T-W-'-ITH SEATING ill PLANE WITHIN 010 
375 'OlD 000 j =r= ' 

300t'N ~_ L SEATING P~NE 

~~01~2~'A 

Opto-9 

T 
I 
I 

10 UNITS 
(Ql.087 PITCH 

.042 -..J 
~gg6 --i 
L' 

~T 
T--
087 

±.005 
NOTE 

6 

TOL. NON-CU~Ul.ATIVE W~~E 

I NOTE 4 

1 

f-- .050 ± .007 NOTE 6 

I I-- .lOQ±.003 

I- .245--1 
FLAT WITH SEATING I I 

PLANE WITHIN 010 crr--' .205 
+.010-.005 

SEATiNG PLANE - ! 
.300 MIN. 

___ 1 
-l~.OlB OIA. 

Opto-10 

1. All dimensions in inches ±.01 0 unless otherwise specified. 
beginning from this end of the package. 6. The center of each 
element is aligned to ±.010" along the length and ±.005" 
across the width. 7. The center of each element is aligned to 
±.01 0" across the width and ±.005" along the length. 8. White 
dot defines collector of phototransistor. Read pinout clock­
wise, top view: collector, source cathode, source anode, emit­
ter. 9. Sensor array labeled "Sensor"; source array labeled 
"source". Install with white dots on same side. 

2. Leads to be straight within .005" from seating plane. 
3. Each sensor is .035" x .035" (sensitive area); each source is 
.010" diameter (emitting area). 4. Emitter terminal side of 
phototransistor (sensor array) or anode terminal side of diode 
(source array) defined by white dot. 5. Leads alternate from 
emitter to collector (sensor) or anode to cathode (source). 

FLAT WITH SEATING 
PLANE WITHIN .Q10 

SEATING PlANE i 
! 

I 

rr I85MAX.~ ANODE (lR) I I PHOTOTRANSISTOR 

~AA"'D""~ EMlnER - -CATHODE (IR) 

~~.- (+) ---, -

I 

'pIli 
400LO 0 

1 1018 
---I t--- :!:.002 

Opto-12 
Notes: 

\-~±~\~- -I 
185DIA·e-r--;]1 .110 

PLASTIC DOME--. ±.025 

~~~ ·---·-r 
SEATING L 11 
~ -

METAL I 

3 LEADS-· n n n .500. MIN 
±·g~~DIA. U U U __ L 

~
IOO 

NO CONNECTION ~_. :050 

ANODE(+)~~\ 

~/-I-PjJ CATHODE II 
45: 0~ ~ICONNECTED 

'V::( ~ TO CASE) 
040~ L .040 

Opto-13 

1. All dimenSions in inches i.01 0 unless otherwise specified. 

Opto-11 
2. Polarities shown for Forward Bias ("ON" State). 
3. Package has metal header wilh transparent acrylic lens. 
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.200 
DIA. 

PACKAGE OUTLINES 

1--.2001 

WINDOW 

PHOTOSENSITIVE 
AREA 

---+ 
~I .. DIA -+ 
i; 3+·016~OO5 

! 
~~~ 

.400 
I n n n .400 MIN. 

3 lEADS -11 ~ ~~ 
MIN. 

3 LEADS ~ fPTlOl 
EMITTER 
FPT1D2 

ANODE (+) 

.019 ±.003 
. 019±.OO3 DIA. -I I-- 100 

OIA . .100 

EMI: I X . COLLECTOR :~'050 FPT101 
COLLECTOR 

FPT1D2 
CATHODE (-) \ y -.. 

45° ' y/ ", .080 FLAT 

Opto-14 Opto-15 Opto-16 

Note: All dimensions in inches ±.Ol 0 unless otherwise specified. 

,-,,-,--.-,-ORIENTATION MARKS MARKING INTENSITY 

"f-.,Jr-.JC044-1TEXTURED SURFACE CLASS MARKING .018 
i=~==+--' ±.002 

T- 0::0 
. ~~. il 0 -t-.".= ,DP 

o ~1I __ '!78,--,-· T 
~P II II 110 
..L. .L 
jl9oF~~-llj .060 

~295 ±.oos 

::: : ::: 
::: : ::: 
, '::: • 

Ju II' -i I-- .015 TYP. 

---I~t---- .0lD ,.002 

050 I::. 1 
.200---1 

.550 ±.OOS 

-41 
.400 

- REF . 

_1l 
I, ~-~-~O::O ,020 

I .030-1 

, ... SEATING PLANE 1--.335 '.005,-

I I I I I ORIENTATION MARKS 

)/ TEXTURED SURFACE 

r[~o: +- = ODP 
140 0 ----r 
TYP. .110 
~ ----.l 

L160j U060 
TYP. 

Opto-17 
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i.005 

PACKAGE OUTLINES 

IIIII ORIENTATION MARKS. M .. A. RKING INTENSITY 
TEXTURED SURFACE CLASS MARKING ,018 

r-+-+-...... _-i.r /---::~F r-+~-,I--, '.002 

!- I 
---.200~ 

i -~l:I 
i +'.~~~ I 

550 ±.OO5 : _ ~ ~~~. 

-1f I 
.~ 

-' - L-----'I t-- I~:o ,020 

030--

- SEATING PLANE 
-- 335 .:!:005~ 

Opto-18 

r2595=1l 1- 300 

r=1=~ 
'T 500 ~=u OP 

~340m:;L 

045 I ~ ~ li:5 
MAX r 3 ~-1 

LL __ = 0 

010 

T!,' -------.------- ~ 300 
+005 A n 335L u U 

'X ". b]r.rr~-,~orrl~-,1;r>_;:2~ro..,;:ir--rJI- 020 = U G 

± .002 i.OlO 

Opto-19 

250 ~ "-- 038 OIA 

L, 
UI JU L050 

050---l~ 

orLm-----"., 
If---

150 I I 

L~ 

018jL ~lOO 
iD03 

~300~ 

H'~"~:: c={ 

010 

C340~ 
TVP 

Opto-20 

Note: All dimensions in inches ± .010 unless otherwise specified. 
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PACKAGE OUTLINES 

Miniature Coaxial 
Microwave Transistor Packages 

CE CE-FET 
.120 DIA. .120 DIA.---I-o-------1 

.020 

.080 DIA. -+-I---~ 
.047 

CAP 
~ALUMINA 

RING 

ALUMINA 

COLLECTOR 

.062 DIA. 
I------+-- .080 DIA. 

NOTES: 
1. FMT4013 Emitter connected 

to cap 
FMT4014 
FMT4015 Base connected 

to ring 
All dimensions in inches 
All dimensions are nominal 
Collector is internally connected to 

copper stud 
Package weight is 0.12 gram 

GATE 
ALUMINA 

.020] J.. _--L-_ r~=$~ SOURCE 
"---T~-C:; ALUMINA 

.067 t-- DRAIN oW 
II II 062 DIA 

~080DIA 
NOTES: 

1. All dimensions in inches 
2. All dimensions are nominal 
3. Gate and Source connections are 

gold-plated kovar 
4. Drain is internally connected to 

copper stud 
5. Package weight is 0.12 gram 

Hermetic Micro-Stripline Packages 

NH 

BASE 

r '---------'" 
250 

~P I 

L_~ 
--IiI.- .028 

I .022 .063 
.004 .144 DIA -1--1 ---1 MAX. 
.002 MAX. 1 ' l---.i 

+= ttl 
SURFACE METALLIZED 7 ! 

& GOLD PLATED 

NOTES: 

All dimensions in inches 

.080 
TYP. 

End of leads may be slightly rounded 
Terminals are gold-plated, package is 

ceramic 

2-230 

NP, NT 

TERMINAL 1 

040 TYP TERMINAL 4 

L,------v 
~'---------,\ 

TERMINAL 2 

I 

25[ _____ T_ER_M_'N_Al_3' ;::~~n~;~iet~ricaIlY 
--I; 1.-020 TYP 

I 070so-rti 4-----qJ 
004TYP I 

NOTES: 

All dimensions in inches 
End of leads may be slightly rounded 

Terminal No. 

Terminal 1 
Terminals 2,4 
Terminal 3 

Pkg. Code 

NP NT 

Base 
Emitter 
Collector 

Gate 
Source 
Drain 



INCHES 
DIM. MIN. TYP. 

A .162 
B .104 
C .435 
D 1.00 
E .280 
F .019 

INCHES 
DIM. MIN. TYP. 

A .162 
B .480 
C .104 
D .435 
E 1.0 
F .019 

PACKAGE OUTLINES 

308 

1 rB 

F 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.182 4.11 4.62 
.112 2.64 2.84 
.455 10.05 10.56 

25.40 
.300 7.11 7.62 
.021 .483 .533 

310 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.182 4.11 4.62 
.500 10.12 12.70 
.112 2.64 2.84 
.455 10.05 10.56 

25.40 
.021 .483 .533 

2-231 

DIM. 
A 
B 
C 
D 
E 

309 

CI 01 
.200 
MAX. 

097 
083 r- ;~H 

09 ~ 
~~~~ 

T-- 4 

.450 
MAX. 

L'-ir---fi-J 

JEDEC 00-7 Outline 
Glass Diode 

INCHES MILLIMETERS 
MIN. TYP. MAX. MIN. TYP. MAX. 

0.105 2.67 
0.02 0.508 

1.0 25.40 
0.300 7.62 

1.0 25.40 

NOTES: See table for dimensions in inches and millimeter~ 
.020 diameter dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.25 grams 



-lrD 
~--T 

A 

1 
8 

_1 
J I-c 

~ 

PACKAGE OUTLINES 

JEDEC 00-35 Outline 
Glass Diode 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

A 1.0 25.40 
B .180 4.57 
C .075 1.91 
D .020 0.508 

NOTES: See table for dimensions in inches and millimeters 
.020 diameter dumet leads. tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.14 grams 

JEDEC 00-41 Outline 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

A 1.10 1.20 27.9 30.5 
B .090 .100 2.29 2.54 
C .165 .175 4.19 4.45 
D .055 .057 1.40 1.45 
E .029 .031 .737 .787 
F .145 .155 3.68 3.94 

NOTES: See table for dimensions in inches and millimeters 
Hermetically sealed glass 
Package weight is 0.14 grams 

JEDEC TO-3 Outline 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

A .805 .835 20.45 31.21 
B .135 3.43 
C .038 .048 0.965 1.12 
D .205 .225 5.20 5.71 
E .312 7.92 
F 1.177 1.197 29.90 30.40 
G .655 .675 16.64 17.15 
H .151 .161 3.79 3.84 
I .188 4.78 
J .525 13.34 
K .205 .225 5.20 5.71 
L .420 .440 9.67 10.08 

NOTES: See table for dimensions in inches and millimeters 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Package weight is 7.4 grams 
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PACKAGE OUTLINES 

JEDEC TO-18 Outline 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

A .209 .230 5.31 5.84 
8 .178 .195 4.52 4.95 
C .170 .210 4.32 5.33 
0 .500 12.70 
E 030 0.762 
F .016 .019 0.406 0.483 
G .100 2.54 
H .050 1.27 
I .036 .046 0.914 1.17 
J .028 .048 0.711 1.22 

NOTES: See table for dimensions in inches and millimeters 
Lead No.3 connected to case 
Package weight is 0.44 grams 

JEDEC TO-39 Outline 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

A .350 .370 8.51 9.39 
B .315 .335 8.00 8.51 
C .240 .260 6.10 6.60 
D .500 12.70 
E .030 0.762 
F .016 .019 0.406 0.483 
G .200 5.08 
H .100 2.54 

.028 .034 0.711 0.864 
J .029 .040 0.737 1.02 

NOTES: See table for dimensions in inches and millimeters 
Lead No.3 connected to case 
Package weight is 1.11 grams 

JEDEC TO-46 Outline 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

A .209 .230 5.31 5.84 
B .178 .195 4.52 4.94 
C .065 .085 1.65 2.16 
D .500 12.70 
E .030 0.762 

~ 
H LEAD NO.2 

LEAD NO.1 l" I" LEAD NO.3 

~' .. <,. 
45" T.P. v:: "" - METAL 

I~LJ 

F .012 .019 
G .100 
H .050 
I .036 .046 
J .028 .048 

0.305 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 

See table for dimensions in inches and millimeters 
Lead No.3 connected to case --
Package weight is 0.35 grams 
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LEAD NO.2 

LEAD NO.3 

GlASS 

H 
~q4-I~+~e-{tA-.2 Places 

SmA 
Seatin.~ In11 Planer_ r 

4~EADS ~ ~ U 

I 
2 Places 

~--!H:DN02 
L£AD NO.1. ~ _ ~=03 

45° T.P. '" I LEAD NO.4 

I ~-J 

PACKAGE OUTLINES 

JEDEC TO-52 Outline 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX . 

A . 209 .230 5.31 5.84 
B .178 .195 4.52 4.95 
C .115 .150 2.95 3.81 
D .500 12.70 
E .030 0.762 
F .016 .019 0.406 0.483 
G .100 2.54 
H .050 1.27 
I .036 .046 0.914 1.17 
J .028 048 0.711 1.22 

NOTES: See table for dimensions in inches and millimeters 
Lead No.3 connected to case 
Package weight is 0.31 grams 

JEDEC TO-66 Outline 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

A .470 .500 11.94 12.70 
B .250 .340 6.35 8.64 
C .360 9.14 
D .050 .075 1.27 1.91 
E .028 034 0.710 0.864 
F .958 .962 24.33 24.43 
G .570 .590 14.48 14.99 
H .142 .152 3.61 3.86 
I .145 3.68 
J .350 8.89 
K .190 .210 4.83 5.33 
L .093 .107 2.36 2.72 

NOTES: See table for dimensions in inches and millimeters 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Package weight is 6.5 grams 

JEDEC TO-72 Outline 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX . 

A . 209 .230 5.31 5.84 
B .178 .195 4.52 4.95 
C .170 .210 4.32 5.33 
D .500 12.70 
E .030 0.762 
F .016 .019 0.406 0.483 
G .100 2.54 
H .050 1.27 
I .036 .046 0914 1.70 
J .028 .048 0.711 1.22 

NOTES: See table for dimensions in inches and millimeters 
Lead No.4 connected to case 
Collector electrically isolated from case 
Package weight is 0.36 grams 
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PACKAGE OUTLINES 

JEDEC TO-7S Outline 
Adjacent Two Island Package 

GLASS 

LEAD NO.5 

LEAD NO.6 
LEAD NO.7 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX . 

A . 335 .370 8.51 9.39 
8 .305 .335 7.75 8.51 
C .165 .185 4.19 4.69 
D .500 12.70 
E .040 0.916 
F .016 .019 OA06 0.483 
G .200 5.08 
H .100 2.54 

.028 .034 0.711 0.864 
J .029 .045 0.737 1.14 

NOTES: See table for dimensions in inches and millimeters 
Leads 4 and 8 omitted 
Lead No.1 internally connected to one island 
Lead No.2 internally connected to other island 
Kovar island thickness = 15 mils 
Package weight is 1.08 grams 

Similar* to JEDEC TO-S5 Outline 
1 0-Lead Cerpak 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

A .015 .019 .381 .483 
8 .250 .370 6.35 9.39 
C .240 .260 6.10 6.60 
D .050 1.27 
E .250 .370 6.35 9.39 
F .004 .006 .092 .152 
G .035 .889 
H .240 .260 6.10 6.60 
I .067 .090 1.70 2.28 

NOTES: See table for dimensions in inches and millimeters 
Alternate marking of dot in upper left hand corner is also acceptable 
Package weight is 0.26 grams 
*Oimensions similar to JEDEC TO-91 except for package thickness 

Similar* to JEDEC TO-S6 Outline 
14-Lead Cerpak 

INCHES MILLIMETERS 
DIM. MIN. TYP. MAX. MIN. TYP. MAX. 

I 
A .016 .406 

~ B .015 .019 .381 .483 
C .240 .260 6.10 6.60 

,- C D .050 1.27 

D j 
E .250 .370 6.35 9.39 
F .045 .055 1.04 lAO 
G .250 .370 6.35 9.39 
H .004 .006 .092 .152 
I .035 889 

L J .240 .260 6.10 6.60 
K .067 .090 1.70 2.28 

NOTES: See table for dimensions in inches and millimeters 
K Alternate marking of dot in upper left hand corner is also acceptable 

Package weight is 0.26 grams 
*Oimensions similar to JEDEC TO·86 except for package thickness 
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PACKAGE OUTLINES 

JEDEC TO-91 Outline 
10-Lead Cerpak 

.240 .250 
---1 ___ .260 __ -+1_ .. 3701 
i-------i10 ~ 

.260 

L------.-.J6 ~ 
.065 
.050 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 

j 

t====9~ ______ .F==-____ J~ 
.006 f 
.004 .024 

TYP. 

iAj JEDEC TO-92 Outline 

'-0 B 

~ SEATING 

~o 0 U:~~S 
E 

F 

Plastic Package 

INCHES 
DIM. MIN. TYP. A . 175 

B .170 
C .500 
D .016 
E .135 
F .100 
G .050 
H .125 

.OBO 
J .080 

MIlliMETERS 
MAX. MIN. TYP. MAX . 

.205 4.45 5.20 

.210 4.32 5.33 
12.70 

.019 0.406 0.483 

.165 

.105 

.105 

.343 

3.18 
2.03 
203 

2.54 
1.27 

4.19 
2.67 
2.67 

NOTES: See table for dimensions in inches and millimeters 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

~ 3700IA.t.:~JEDEC TO-99 Outline 335 

1- _ 335 0lA -l r-- 305 -I 

040~ MAX 185 
~ 165 

Seating ~ 04L"AX I 
Plane ~ 

8 Leads nn n nn .500 MIN 
019 0lA UU U UU j 

.016 

NOTES 
All dimansions in inches 
Leads are gold-plated kovar 
Package weight is 1.22 gram 
Seven leads through, lead No.4 connected to case 
15 mil kovar header 
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PACKAGE OUTLINES 

JEDEC TO-100 Outline Similar to JEDEC TO-101 Outline 

I ~DIA .~~~ DlAi 1
335 . 

MP[ .165 
.040~ .185 

f SEATING 
DWT PlANE 

10 LEADS M~ 
g:~ DIA m~~~~oo~ MIN. 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 

~.~~~DIA·l 
L~~; DIAJ .185 

~!~ ~I I =t.165 

SEATING L 
PlANE I 

.500 MIN. 

12 LEADS~~~ ~~~~ 
.019 DIA 
. 016 .2:30 T.P. 

NOTES 
All dimensions in inches 
Leads are gOld-plated kovar 

.115 T.P . 

Similar to JEDEC TO-1 01 except for no 
standoff 

Similar to JEDEC TO-1 01 except for no 
standoff 

Package weight is 1.03 gram 

A I ~ 

~JJ': B C " " ---i L-' 
Ceramic 

3L~DS ~ ~ ~~ 

G TEAD NO.2 

LEAD NO.1 LEAD NO.3 

45' 

TP~ 
FlAT 

Package weight is 1.03 gram 

JEDEC TO-1 05 Outline 
Plastic Package 

INCHES 
DIM. MIN. TYP. MAX. 

A .305 .325 
B .220 
C .500 
D .080 
E .016 .019 
f .200 
G .100 
H .080 

MILLIMETERS 
MIN. TYP. MAX. 
7.75 8.25 

12.70 

0.406 
2.032 

5.08 
2.54 

2.032 

5.58 

0.483 

NOTES: See table for dimensions in inches and millimeters 
Leads 1 and 2 are gold-plated nickel 
Package weight is 0.5 grams 

JEDEC TO-106 Outline 
Plastic Package 

INCHES 
DIM. MIN. TYP. MAX. 

A .192 .222 
B .240 
C .100 .120 
D .500 
E .016 .019 
F .100 
G .050 

MILLIMETERS 
MIN. TYP. MAX. 
4.88 5.64 

5.90 
2.54 305 

12.40 
0.406 

2.54 
1.27 

0.483 

See table for dimensions in inches and millimeters 
Leads 4 and 8 omitted 
Packaged weight is 0.31 grams 
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PACKAGE OUTLINES 

JEDEC TO-116 Outline 
Plastic 14-Lead Dual In-Line 

INCHES 

r-~- Prrr=~-~=* K ~J~. 

~~-~ ~ JL ~~o-t ~_ ,-4 " 
STANDOFF 

WIDTH 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows .300" centers 
They are purposely shipped with a "positive" misalignment to 
facilitate insertion 
Board drilling dimensions should equal your practice for a 
.030" diameter lead 
Package weight is 0.9 grams 

DIM. 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
a 
P 

Q 

R 
S 
T 

MIN. TYP. 
.740 
.240 
.035 
.045 
.075 
.070 
.290 
.010 

375 
.009 

.100 

.090 .110 

.025 

.016 
.015 

.020 

.008 

.090 

.040 

JEDEC TO-116-2 Outline 
Ceramic 14-Lead 881 Dual In-Line 

1------ A - ---------j 

MILLIMETERS 
MAX. MIN. TYP. MAX. 

.760 18.96 19.30 

.260 6.10 6.60 

.045 .889 .104 

.065 1.04 1.65 

.085 1.91 2.16 

.080 1.78 2.03 

.310 7.37 7.87 

.020 .254 .508 
9.52 

.011 .229 .279 

.200 508 

.150 2.54 3.81 
2.29 2.79 

.037 .686 .940 

.020 406 .508 
.381 

.025 .508 .686 

.012 .204 .305 

.110 2.29 2.79 

.050 1.02 1.27 

:i~~~~~~~to 
INCHES 

DIM.r--M""'IN".~~TY~P~. -"MoA~X'.-+--'..i~~~~~7V--
MILLIMETERS 

MIN. TYP. MAX. 
A .750 .785 
B .245 .271 

.025 
, I 

--i L D !-- E --I 

'Emmnn=rtmi M R 
t-J'lllITf:~*'~~l-:-+ 

C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

.045 

.290 

.009 

.065 

.310 

.011 

.200 

.165 .100 
.090 .110 
.027 

+- . I I -I~ , I I 
H 11---1 J -II-- K ~--+- L -- N --I 

.016 

.065 

.015 

.037 

.020 

.095 

STANDOFF 
WIDTH .375 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows on .300" centers 
They are purposely shipped with "positive" misalignment to 
facilitate insertion 
Board drilling dimensions should equal your practice for .020" 
diameter lead 
Hermetically sealed alumina ceramic package 
Package weight is 2.0 grams 
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19.05 19.94 
6.12 6.88 

.635 
1.04 1.65 
7.37 7.87 
.229 .279 

508 
2.54 4.19 
2.29 2.79 
.686 .940 
406 .508 
1.65 241 
381 

9.52 



PACKAGE OUTLINES 

T0116-3 Plastic 16-Lead Dip 
INCHES MILLIMETERS 

J8tG-- H 

'--~l' ---<-K .015 I 
NOM. 

~~-' I' ~t 

~-W M N ~~ ° I- I -1 J 
STANDOFF 

WIDTH 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows on .300" centers 
They are purposely shipped with "positive" misalignment to 
facilitate insertion 

DIM. MIN. lYP. MAX. MIN. lYP. MAX . 
A . 740 .760 18.96 19.30 
B .240 .260 6.10 6.60 
C .035 .045 .889 .104 
0 .045 .065 1.04 1.65 
E .075 .085 1.91 2.16 
F .025 .635 
G .300 7.62 
H .010 .020 .254 .508 
I .375 9.52 
J .009 .011 .229 .279 
K .200 5.08 
L .100 .150 2.54 3.81 
M .090 .110 2.29 2.79 
N .025 .037 .686 .940 
0 .016 .020 .406 .508 
P .015 .381 

Board drilling dimensions should equal your practice for a 
.020" diameter lead 
Package weight is 0.9 grams 
'The .0371.027 dimension does not apply to the corner leads 

JEDEC TO-120 Outline 

LEAD NO.3 ~EMITTER 

~~~ ~tb--=--!'--~TI 
::: 3 PI.AC£S I Jl8S I .058 

t- .075 --j .052 

NOTES: 
All dimensions in inches 
Leads are gold-plated nickel alloy 
Package material is plastic 
Package weight 0.015 gram 

JEDEC TO-220 Outline 
*Plastic Power Package 

INCHES MILLIMETERS 

NOTES: See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

2-239 

DIM. MIN. lYP. MAX. MIN. 
A .395 .410 10.03 
B .365 .385 9.27 
C .300 .320 7.62 
0 .100 .120 2.54 
E .040 .060 1.02 
F .141 .145 3.58 
G .575 .600 14.6 
H .235 .265 5.97 
I 160 .190 4.06 
J .020 .055 .508 
K .500 12.70 
L .250 
M .190 .210 4.83 
N .045 .055 1.05 
0 .095 .105 2.41 
P .015 .030 .381 
Q .020 .045 .508 

Package weight is 2.1 grams 
"Mechanically interchangeable with T066 

lYP. MAX. 
10.41 

9.77 
8.13 
3.05 
1.52 
3.68 

15.24 
6.73 
4.83 
1.40 

6.35 
5.33 
1.40 
2.66 
.762 
1.43 



PACKAGE OUTLINES 

.019 

.015 
TYP. 

JEDEC TO-91 Outline 
10-Lead Cerpak 

2~ I 2~ I 2~ r·370--j------2"'--r-.3'01 
L i:==I. 10~ 
~~ 

.OSOTYP",----,- , 

!~ F== :'40 
1= =1 
!~5 -==---1 

Dl • 
. 015 
TYP. 

NOTES 
All dimensions in Inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 

16-Lead BeO Cerpak 

16~ 
~~~ I 

c::==::::J .409 

.~ T 
I~ *=~350-18 

250 
.006 .075 

+-===9 F=-Li 
.283 _I .024 f- I 
.247 -----; TYP. 

NOTES: AI/ dimensions in inches 
Leads are gold-plated kovar 
Cap and base are alumina 
Package weight is 0.4 gram 

3F 

48,4L 

2-240 

JEDEC TO-86 Outline 
1.4-Lead Cerpak 

• I 14 

! 

-t-=~ 
.019 7 8 
.015 
TYP I 

~~~g-j 
.006 

c-- .370--1 
.250 

L,'.c=:==~~~~~¢lt 
f 1 I .260 I 

025 r- .240 ---I :~~ 
TYP. 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 

31 

Lead 1 orientation may be either tab or dot 

4M 

.050 
TYP 
_L 
-,-

_L -.--­
.019 
.015 
TYP. 

24-Lead BeO Cerpak 

1 • 
2 
3 
4 
5 

;~§I 22 
21 
20 

6 19 .620 

I--i _.350_ I 
.250 --1 

7 
8 
9 
10 
11 
12 

.l~M [AX 
15 
14 

13~_m=r 
.090 
.065 

I I 
--.l 

.006 

.004 1--_.395_~ 
.365 

NOTES: AI/ dimensions in inches 
Leads are gold-plated kovar 
Cap material is alumina 
Base material is beryl/ia 
Package weight is 0.8 gram 



PACKAGE OUTLINES 

24-Lead Flatpak 

.24 19 
1 18 

6 13 
7 12 

JEDEC TO-100 Outline 

I------t-:~~~ 01A. 
:~ 01A. -tt-----ojl 

~ .185 
.L. .165 

I ~SEATING 
~ PLANE 

10 LEAOS-'" MAX. 

:gi: DlA. m~~~~oo~ MIN. 

. 115 T.P. 

GLASS 

f' 
36. '-0 

T.P. ~"-... ~ INSULATING STANDOFF • 

. 034 ~ L .045 SHAPE MAY VfVf'( 

.028 .029 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 gram 
Ten leads through 

4Q 

5E 

2·241 

JEDEC TO-99 Outline 

~
'370011l.1 

r-;;;;DIII.-11 
'040~r--:r-MAX. I I .185 L I .165 

Seating -1=- .040 MAX.! 
Plane ~ 

8 Leads ~~ ~ ~~ .500 MIN . 
. 019 01A j 
.016 . 

NOTES 
All dimensions in inches 
L.ads are gold·plated kovar 
Package weight is 1.22 gram 

58 

Seven leeds through, lead No.4 connected to case 
15 mil kovar header 

JEDEC TO-100 Outline 

.335 ~:~~~ OIA. .305 01A. 

~ .185 
.L. .165 

I i1SEATING D4iOf PLANE 
10 LEADS MAX. 

:gi: OIA. m~~~I~ MIN. 

.230T.P. 
.115 T.P . 

NOTES 
All dimensions in inches 
Leads are gold·plated kovar 
Package weight is 1.32 gram 

5F 

Nine leads through, lead No.5 is connected 
to case 



PACKAGE OUTLINES 

Similar* to 
JEDEC TO-101 Outline 

~ .~~~DIA.~ 
L~~~ DIAJ .185 

~~. ~II =r.165 

SEATING ~ 
PLANE I , 

.500·MIN. 

12 LEADS~~ ~ ~ ~t_~ 
. 019 DIA 
. 016 .230 T.P. 

.115 T.P . 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 

5G JEDEC TO-3 Outline 

r 875n MAX. DIA. I 

L-+W+'.135 
.450 I I M-)X. 
.250 .L 

~ i i f s~:~:. 

1~ ____ ~~ ~ ~~ . 

NOTES 

-i 1.. 035 OIA. 
.025 TYP . 

All dimensions·in inches 

.159 

.154 
OIA 

- 2 PLACES 

L.I8BR. 
MAX. 
2 PLACES 

5H 

Similar to JEDEC TO-101except for no 
standoff 

Package weight is 1.03 gram 

Similar to JE DEC TO-3 except for 10 pi·ns 
on 11 pin circle 

JEDEC TO-100 Outline 

_ .370 DIA 
.335 DIA -it - =+.335 . 

. 305 .O~O ~ ~5 
M~I~5 
"1 SEATING 

-:o4oT PlANE 1~ LEADS.-/' Mi1 

~:~ DIA m~~~~[ID~ MIN . 

. 115 T.P. 

GLASS 

" 61 \60 lIi'-.~ ~/ 
T.\ ~~~ INSULATING STANDOFF . 

. 034 ~ L.045 SHAPE MAY VARY 

.028 .029 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 gram 
High RTH package 
Ten leads through 
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PACKAGE OUTLINES 

JEDEC (TO-116) 
14-Lead Hermetic Dual In-line 

6A 

1 310 ---1 

: 015 ~290 I. MIN 

1 ---.i Seating 

~Iane 011 , 009 
gl~ --1.!::- 095 I 375 I 

065 I---- NOM--j 

NOTES 
All dimensions in inches 
Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Package weight is 2.0 grams 

60 
16-Lead Ceramic Dual In-Line 

.020 
MIN . 

..l 

1!['C'045 

rc 320;l 
~ .011 

!~+009 

L.415~ 
.385 

--ol .015 

.034 j .020 

.030 .016 
STANDOFF 
WIDTH 

NOTES: 
All dimensions in inches 
Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with 

"positive" misalignment to facilitate 
insertion 

Board-drilling dimensions should equal 
your practice for .020 inch diameter lead 
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16-Lead Hermetic Dual In-line 68, 6F 

I .750 
1..-----__ .785 __ ---11 

""'---------", .015 ~rr=:~ 
MIN. 

--..i.. Seating 'c;;'ane .011 , .009 
.045 

1-'= .020.015 I--- .375 
.027 .016 NOM. 

STANDOFF 

NOTES 
All dimensions in inches 
Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are ti n-plated kovar 
Package weight is 2.0 grams 

"The .0271.037 dimension does not apply to 
the corner leads 

16-Lead Dual In-Line 
(Metal Cap) 

.770 
.m 
.440 [2''''--''=0 

r- ," D ' ---..l'.30~" 
.295 .026 HOM 
.278 

, ,,---r 

NOTES: 
All dimensions in inches 
Leads are intended for insertion in hole 
rows on .300" centers. They are 
purposely shipped with "positive" 
misalignment to facilitate insertion. 

Board-drilling dimensions should equal 
your practice for .020 inch diameter 
lead 

Leads are tin-plated kovar 

6E 



PACKAGE OUTLINES 

61 
40-Lead Dual In-Line Side-Brazed Package 

(Large Cavity) 

.060 

.040 

.025 •. 

I 
2020 I ~Il ~;~:~~g -' .••. 1"0~ 

• 1,980 ~ 

~ ~ L-
l~~~-' 

.040 ,.016 :!~~ 

24-Lead Dual In-Line 
(Metal Cap) 

r-1.295 __ 
1 

1 _____ 1.265 

fl:]O:::::U .396 
.380 

LI3 24 

.130 

I 

,all 
.009 

,675 
MAX. 

6M 

r~ ~ 
.090 L400J 

6J 
16-Lead Dual In-Line 

>-----31O;l I 290 

. 020 ~I MIN 

---*- Seating 

~""' g:,; 

[ 
045 I 375 I 
015 i---NOM----i 

g~~-J .. 
NOTES: All dimensions in inches 

leads are intended for insertion in hole 
rows on .300" centers. 

They are purposely shipped with "positive" 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

lead No.4 is internally grounded 

6N,7M 

24 Lead MSI Dual In-Line 

I 12 1110 9 8 7 6 5 4 3 2 1 

.570 

.030 R 

.020 
.515 

L~i900~~ 
.190 h 600:-l Ir-NOM~I 

t~j :r= t 
Seating 
Plane ~ /8M+ 

1--.750--1 MAJ(. 
200 I I 110 037 II 020 
100 --t r- 090 027 -II- 016 

TYP. ST~rDWF 

NOTES: All dimensions in inches 
leads are tin-plated kovar 
Package material is alumina 
leads are intended for insertion 

in hole rows on .600 centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Package weight is 6.5 grams 
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PACKAGE OUTLINES 

24-Lead Plastic Dual In-Line 60 

.190 

t~;;::;;::;;::;;:;;::;:;J 

--11- 020 
.016 

7A 

Similar* to JEDEC TO-116 Outline 

NOTES 
All dimensions in Inches 

.025R 
NOM 

Leads are intended for insertion in hole 
rows on .300" centers 

They are purposely shipped with "positive" 
misalignment to facilitate Insertion 

Board-drilling dimensions should equal your 
practice for a conventional .020 inch 
diameter lead 

Leads are tin-plated kovar 
Package weight is 2.2 grams 

• JEDEC TO-116 except for package width 
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16-Lead MSI Dual In-Line 

NOTES 
All dimensions in inches 
Leads are Intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leads are tin-plated kovar 
Package weight is 2.2 grams 
The .037/.027 dimension does not apply to 

the corner leads 

78 



PACKAGE OUTLINES 

18-lead Ceramic Dual In-line 

t=:~g::J 
19 
.291 
.265 I 10 18 

.025R 

-= __ ~ I, ~ L.045 
.090 .045 .015 

.170 .015 

+-C~j-e Seating +- t Plan. 

.135 .037 ~~.020 
.115 .027 .016 

STANDOFF 
WIDTH 

h 300:-l I,--NOM~I 

~ lu~+ 
1-- 375--1 MAX. 

70 24-lead Dual In-line Seated 
Glass Optical Window 

.098 TYP .058 

SfATiNGPl.ANE=±~X 
.225 1 " ! TYP ___ _ 

.110-1 i- --11- .020 

.090 TYP 
TYP. 

7E1 

~ 
!--.. - .675 -I' 
I MAX 

7E2 7E3 
18-lead Dual In-line 

Seated Glass Optical Window 

14 .900 

t .032 
.288 REF. 
L 

.820----1 

. ~ 
.250 REF. 

L 

GLASS .040 .27611 
---.t --1~ n--~.395 1: .010 

jl.020TYP. l.310j 

P . ,I 
- -

I 
I' 

-.l 1-.100 TYP. 

24-lead Dual In-line 
Seated Glass Optical Window 

/----1.250-----1 

,160 

,105 .0,58 F9375 -j --*----- l'(P'--.1 

225:,;:mrmm~ 
j ~_.llOTYp _1l-,020 f--.675~ 

,090 . TYP, MAX. 

24-lead Dual In-line Seated Glass Optical Window 7E4 

""D~'::::.'"'''''' SPACE CUT 
FOR BOND LEADS 

NOTE: Photoelement #1 is at the end of the package with the notch. 
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PACKAGE OUTLINES 

18-Lead Dual In-Line Seated Glass Optical Window 7E5 

f ~[~~:J~] 
11 2 :3 4 9~---' _7 __ ~ 

t 010 

COVER (KOVAR) 

I I 

""'· ... 9°10·,'''.'''',," 
.• """0"9"''''·'9''·' 

100 ! 005~ r--

22-Lead Dual In-Line 
(Metal Cap) 

C::-=-1080 ~ 

11 D III 
12 221J0 

~.435~ .050 

.038 ~~ 

1r=E~~ ;,,-1 
.040 REF-J L 

1.100 

18-Lead Side Brazed Package 

r 9 LJ ;~.025R 
.278 '( 

L 10 18 

71 

7T 

L.Cr-,=-;'i5;=C;='2P'C~~~ 

~.:~~--=--=l~~~~ ~155 r- ... ;~g~ 
.060 .125 Ic m ::11 

~~Jl ~p:q 175 .065 !~6~ -\-
li

5 
.. 105 TVP.' , . .045 TVP _II .020 TVP 1 375°.°_9 I 
095 .040· r- .016 . i-----NOM 

*8C 

"To be announced 
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16-Lead Dual In-Line 7K 

c;~ I 

~-I, nCJ::::1J~" .278 

_~ 9 16 

I.- .470 1 .310 

.ce5 .440 .155 11;;l I 

LITimnTIr---'==~5SEATING"er\ 
~ I I .8M 
.rsr" j l I PLANE 

" _11_.020 ' I I :~ j l :g~j * .Ql6j _ .035 .375 
TIP STANDOFf WIDTH 015 NOM 

114 
.590 
.565 

28-Lead Dual In-Line 
(Metal Cap) 
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PACKAGE OUTLINES 

22-Lead Dual In-Line 
(Metal Cap) 

1.065 1 
1.095 ___ 1 

.130 

.090 

f1~ 
1-.400-J 

8T 
JEDEC (TO-116) 

14-Lead Plastic Dual In-Line 

Ir-·~~--~ 
r -~='='='='='=='=='=='='=='=!o;=1 oi;=! 

.260 

.240 

L~~n=n=rr=r~ 

9A 

T~' rr=~§g~ 
~~~ NOJ~ R 

s~~~~g~g~_ i : J I ----=+ ! ~ l-gM 
-'-~1~ + ~ .037 ~ -1 ~020 ~_375 ~ 

.090 .025 .016 NOM. 
TYP. STANDOFF 

WIDTH 

•• Notch or ejector hole varies depending on 
the product line 

NOTES 
All dimensions in inches 
Leads are intended for insertion in hole 

rows on .300" centers 

9B,9R 

They are purposely shipped with "positive" 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

16-Lead Plastic Dual In-Line 

g~5~ 
I .760 

I .740 --~ 30' , .~ 

+1:::: ::]:'f:"~ •• ~ 
.065 I I I L025 
. 045 -l I- --i. NOM 

l ~~j ~~020 
~

.300 .02°i 

11 290 .010 

.Oll 

.009 

.027 .016 ~,375 NOM.---J 

STANDOFF 
WIDTH 

"" Notch or ejector hole varies depending on 
the product line 

NOTES 
All dimensions in inches 
Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter lead 
Leeds ere tin-plated kovar 
Package weight is 0.9 gram 

"The .037/.027 dimension does not apply to 
the corner leads 

Leads are tin-plated kovar 
Package weight is 0.9 gram 

10-Lead Molded Dual In-line 
!------550 ----------j 
I " " .545 " " I 

.250 ' 3/32 DIA . tDI .240 

L 6 10 

I 1 055 i l.oso --I I--.040 --, .070 

r----320------jg~( 
I n300~-LT ilimff:' .020 MAX. MIN. 

Seating 1= ---.L 
PlaiieJ50--, J l --r-

fC5t-:, 
~ +g69 

2-248 

MIN. 

~W .·~~...j~gf~ 
TYP. STANDOFF 

WIDTH 

NOTES: 
All dimensions in inches 
Board-drilling dimensions should equal your 
practice for .020 inch diameter lead 

Leads are gold-plated kovar 
Package weight is 0.65 gram 

9F 



PACKAGE OUTLINES 

8-Lead Plastic Dual In-Line 9L 

~.~~ 

r---~, 1 
I I 040 R 

260 -",-, , 

L 5 I 8 
, .310 

290 

.050 ,L -#~ 
.144 TT .025.L...,' , 
-*--LL ,020 , 

I t I 

! ~'w----,- .-
,125 .020' , II 
I I .008 

HOU' , . I ~ 1--012 
090 ...j I-- .060 .375 
TIP. 

9N 
24-Lead Plastic Dual In-Line 

.165 

.145 tMNNN-="' ...l. Seating += ~~ t Plane 

.135 i I .110 .037 II .020 
,115 -I 1-,090 .027 -11-.016 

TYP ST~mf'JF 

*90 

*To be announced 

1---1 600:--1 I,,-,NOM~I 

~ Ig~+ 
f--700~ 

MAX. 

18-Lead Plastic Dual In-Line 

890 I, 910 'I 

8-Lead Plastic Dual In-Line 

NOTES: 

All dimensions in inches 
Leads are tin or gold-plated kovar 
Package material is plastic 
Leads are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020" diameter lead 
Package weight is 0.6 gram 

2-249 

9M 

9T 
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PACKAGE OUTLINES 

24-Lead Plastic Dual In-Line 
r--------1200. ---------j 
I 1\1\1\1\1\ MAX /\1\1\1\/1 I 

{~~::::::::1~ , 
I I' 065 . i .025 

• ~045 --I :-- NOM 
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tJ~'020MIN m' ,I ~ Seatmg ~ ~ -Tp;ru;e~6~ 
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.115 --I r,Q90 I ,027 --Ir- ,016 MAX 
TYP STANDOFF 

WIDTH 

Mini Power DIP 

9V1 

5' 

ji~ ~J:3oo . : 

~.680------J 

.109 DIA. 
12 PLACES I 

9U 

9V2 

1-----380~-! 
, I 
! .250 i 

020 !-/~, i 
~I_I I 
-,-1-- I 

o , 

ll!: ~1-5--' _o-J-lf-{I.'I~4°.1~.r 
I .~~ 

.810 

9V1 package can be soldered to the 
PC board through 0.230" x 0.020" 
slots. Double or single sided board 
may be used. 

LEAD #1 

9V2 package is intended to be mount­
ed with the tabs flush with the top 
of the PC board_ Either No.2-56 
screws or No.2 rivets may be used to 
secure the package. Single or double 
sided PC board can be used. Thermal 
compound is recommended. 

*9W 

0040 ~ I 
-+--bf'_'-rlT 

9V3 
lln=i====ffiJ- Jo I 

.109DIA J ( 2 PLACES I _ .5
i
oo 

9V3 package is intended for applica­
tions in which an external heat sink 
is to be used. A No.2 mounting hole 
is provided for ease of mounting. The 
tab may be bent to any convenient 
angle. 
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.375 
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_~.250 I 

020, ,; 10'1 
I " -~ } 

l' \.;:! 014- ~ 
k--.. 300--'-

.500----.1 

'To be announced 
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