














































































































































































































































































































































































































































































































































































































































































































FAIRCHILD INTEGRATED CIRCUITS

BIPOLAR MEMORIES

ROMs
Read Only Memory
[} —_—
£ & c
. - £13 |8 =
[e] 2 » - 0 - > —_
% z a |8g|8°|5 |28 8 T 3
£ o w  x g2l o2 | ® ag ° > =3
[ ] N SZlwE | s8] 2 c () <
- ° 8] ] < - o c 0 =
= c S k] 2 aF | ¢ 2 5 © o
H w S 2| £ w 5€E 3 ) s
w o 2 e |02 |3 3 - 3 a
] o | s °
:-] ) a
< <
1 256-Bit ROM-OC  [93434XC 32x8 50 30 |[50*** 400 | TTL Planar | R12 | 7B
2 | 256-Bit ROM-OC |93434XM 32x8 50 30 |[50***{ 400 | TTL Planar | R12 | 7B
3 | 1024-Bit ROM-OC |93406XC 256 x 4 30 30 50 570 | TTL Planar | R13 | 6E
4 |*2048-Bit ROM-OC [93431XC 512 x4 30 15 50 | 425 | Iso. Schot. | R14 | 6E
5 |*2048-Bit ROM-3-S |93441XC 512x 4 30 15 50 425 | Iso. Schot. | R14 | 6E
6 |*4096-Bit ROM-OC |93432XC 512x 8 35 15 55 650 | Iso. Schot. | R15 | 6M
7 | *4096-Bit ROM-3-S | 93442XC 512x 8 35 15 55 650 | Iso. Schot. | R15 | 6M
*8192-Bit
8 | ROM-OC 93454XC 1024x8 | 60 | <60 | 90 650 | Iso. Schot. | R16 | 6M
*8192-Bit
9 ROM-3-S 93464XC 1024x8 | 60 | <60 | 90 650 | Iso. Schot. | R16 | 6M
*To be announced X-= Part of Package Code
***Typical
**3.8 = 3-State

OC = Open Collector
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FAIRCHILD INTEGRATED CIRCUITS

BIPOLAR MEMORIES

PROMs
Programmable Read Only Memory

© —
E g @ 5
S = |5 a8 |8 > | 3
x 3 = 2_| 88| 3 g 3 a =
c @ o8| @ 2o o [ 5
£ H w O x 8zl 22| vn| 82 S > &
2 s Q N o ST wE| §c| 53 c 7] )
-— Q - o < @ Foed ] (=] ; £ ) x
£ 2 o wl| aF - ] 2 ]
3 w o @ Eal x gE @ = o
= a 2 | |68|5 |32 = S &
o 0| 2 o
B Q a
< <
1024-Bit
1 { PROM-OC 93416XC 256 x 4| 45 25 70 | 450 TTL Planar R13| 6E, 6J
1024-Bit
2 | PROM-0OC 93416XM 256 x4 | 45 25 | 80 | 450 TTL Planar R13| 6E, 6J
1024-Bit
3 | PROM-OC 93417XC 256 x4 | 30 12 * 250 Iso. Schot. R13| 6E, 6J
1024-Bit
4 | PROM-OC 93417XM 256 x4 | 30 12 * 250 Iso. Schot. R13| 6E, 6J
1024-Bit
5 | PROM-3-S 93426XC 256 x4 | 45 25 | 70 | 450 TTL Planar R13| 6E, 6J
1024-Bit
6 | PROM-3-S 93426XM 256 x4 | 45 25 80 450 TTL Planar R13| 6E, 6J
1024-Bit
7 | PROM-3-S 93427XC 256 x 4| 30 12 * 250 Iso. Schot. R13| 6E, 6J
1024-Bit
8 | PROM-3-S 93427XM 256 x4 | 30 12 * 250 Iso. Schot. R13| 6E, 6J
2048-Bit
9 | PROM-OC 93436XC 512x 4| 30 15 50 | 475 Iso. Schot. R14| 6E, 6J
2048-Bit
10 | PROM-OC 93436XM 512x4| 30 15 60 | 475 Iso. Schot. R14| 6E, 6J
2048-Bit
11 | PROM-3-S 93446XC 512 x4| 30 15 | 50 | 475 Iso. Schot. R14| 6E, 6J
2048-Bit
12 | PROM-3-S 93446XM 512x4| 30 15 60 | 475 Iso. Schot. R14| 6E, 6J
4096-Bit
13 | PROM-0C 93438XC 512x8| 35 15 55 650 Iso. Schot. R15| 6M
4096-Bit ,
14 | PROM-0OC 93438XM 512x8| 35 15 70 650 Iso. Schot. R15| 6M
4096-Bit
15 | PROM-3-S 93448XC 512x8| 35 15 55 650 Iso. Schot. R15| 6M
4096-Bit
16 | PROM-3-S 93448XM 512x8]| 35 15 | 70 | 650 Iso. Schot. R15| 6M
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MOS ANDCMOS

CMOS - MOS - MACROLOGIC - MICROPROC
ESSORS - MEMORY - OPTOELECTRONICS -
CCD - SCHOTTKY : HYBRIDS : LAMPS - RE
GISTERS - ANALOG - COUNTERS - GATES -
AMPLIFIERS - ISOPLANAR - TTL - LINEAR
ECL - DIODES - SSI - DIGITAL ‘- LEDS - RTL
DTL - TRANSISTORS - ZENERS - FLIP-FLO
PS - INTERFACE ‘- ROMS - RAMS - POWER
VOLTAGE REGULATORS - COMPARATORS
OP AMPS - PROMS : LOW POWER TTL : LOW
POWER SCHOTTKY-GATES : LATCHES -MU
LTIPLEXERS - DECODERS - DEMULTIPLEX
ERS - MONOSTABLES - ARITHMETIC OPER
ATORS - DISPLAY DRIVERS - INVERTERS
BUFFERS ‘- FIFOS: LIFOS - 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.

2-136



FAIRCHILD INTEGRATED CIRCUITS

RANDOM ACCESS MEMORIES
g 2 5 £ s | 2 T |2
£ S 2 = 5 E o) &
s 8 3] 2 g8 5 @ 8 5
) H > g 8 2 | g | 2 |3
o F < e S & 2
1 1024 x 1 Dynamic RAM 1103 ISO P 300 Cc M1 7D 18
2 1024 x 1 Dynamic RAM 1103S ISO P 220 C M1 7D 18
3 1024 x 1 Dynamic RAM 11031 ISO P 150 Cc M1 7D 18
4 1024 x 1 Static RAM 2102 ISON 1000 C M2 6D 16
5 1024 x 1 Static RAM 21022 ISON 650 M, L C M2 6D 16
6 1024 x 1 Static RAM 21021 ISO N 450 ML C M2 6D 16
7 1024 x 1 Static RAM 2102F ISO N 350 M LC M2 6D 16
8 1024 x 1 Static RAM 2102F2 ISON 250 C M2 6D 16
9 256 x 4 Static RAM 35382 ISON 650 M L C M3 71 22
10 256 x 4 Static RAM 35381 ISON 450 M, L C M3 71 22
1 256 x 4 Static RAM 3538F ISON 350 ML C M3 71 22
12 4096 x 1 Dynamic RAM 4096 ISON 250 C M4 6D 16
READ ONLY MEMORIES AND CHARACTER GENERATORS
N > ] [ © —_
g E 3 E E £ z |8
£ B w ° = s > o o
] °© 3 c we o 7 ] s
— c - K o o 1) =
3 > 3] o 3 S ] s
w L o o o a
o = < [ ] 2
13 64 x 5 x 7 Char Gen 3257 SiGP 1000 C M5 7™M 24
14 64 x 7 x 5 Char Gen 3258 SiGP 800 Cc M6 6D,9R | 16
15 64 x 7 x 5 Char Gen 32582 SiGP 625 C M6 6D,9R | 16
16 64 x 7 x 5 Char Gen 32581 SiGP 550 [ M6 6D,9R | 16
17 64 x 9 x 7 Char Gen 3260 SiGP 1000 o M7 ™ 24
18 512 x 8 ROM 3514 SiGP 1000 Cc M8 ™ 24
19 512 x 8 ROM 3515 ISO P 600 Cc M8 ™ 24
20 512 x 8 ROM 35151 ISO P 500 C M8 7™M 24
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FAIRCHILD INTEGRATED CIRCUITS

-SHIFT REGISTERS
o F g 3 = ]
g z 2 g 2 E : | £
£ - w ° s N [ S =3 o
S 2 Q c S o n s 5
= H > § §= E | ¢ 8 |s
o - v - g e 2
1 Single 1024-Bit Static 2533 ISOP 1.6 C M11 8C, 9L 8
2 Single 1024-Bit Static 3355 ISO P 4.0 Cc M11 8C, 9L 8
3 Quad 64-Bit Static 3342 SiGP 20 c M12 6D, 9R |16
4 Quad 80-Bit Static 3347 SiGP 2.0 Cc M12 6D, 9R |16
5 Hex 32-Bit Static 3348 SiGP 1.0 Cc M13A | 7M 24
6 Hex 32-Bit Static 3349 SiGP 1.0 C M13B | 6D,9R (16
7 Quad 256-Bit 33562 ISO P 15 Cc M14 6D 16
8 Quad 256-Bit 33561 ISO P 4.0 C M14 6D 16
9 Quad 80-Bit 33572 ISO P 1.5 C mM12 6D 16
10 Quad 80-Bit 33571 ISOP 4.0 C M12 6D 16
11 Nine 1024-Bit Dynamic CCD 450 ISO N, CCD 1.0 C R 7T 18
FIRST-IN FIRST-OUT MEMORIES - FIFOs
) > o °
£ 2 g 9 3 £ 8 g
£ 2 w S &N ] g & (.
] 1} O c s X > ) ] .
= c < < oS - X °
7 @ 8 2 £ 2 s |
w o - w '_ﬂ_> §, e 2
12 64 x 4 F1FO 3341 SiGP 0.7 ML C M9 6D,9R | 16
13 64 x 4 F1FO 3341A SiGP 1.0 MLC M9 6D,9R | 16
14 40 x 9 F1FO 33512 ISO P 2.0 M LC M10 7Y 28
15 40 x 9 F1FO 33511 ISO P 4.0 M, L C M10 7Y 28
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FAIRCHILD INTEGRATED CIRCUITS

MOS

MISCELLANEOUS
. @ 4
c S 3 5 2 0 2
£ g - 3 8 £ g &
] g o £ 2 @ £ °
2 2 8 E = 8 g
o . e S & 2
1 TV Sync Gen 3262 ISO P (o] M15 6D 16
3705/
2 8-Channel Multiplex Switch 3708 SiGP C.LLM | M16 6D 16
4-1/2-Decade
Digital Voltmeter 3814 SiGP M17 7™M 24
4 5-Decade Counter 3815 SiGP mM18 ™ 24
Programmable Counter
5 3 thru 262,145 3816 SiGP M19 6D, 9R | 16
6 Digital Clock 3817 ISO P M20 61/7Y | 40/28
7 *Digital Wristwatch Circuit 3819 1ISO C
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INTRODUCTION
CMOS

34000 CMOS Series

General Description—The Fairchild CMOS 34000 series logic combines the popular 4000A and 4000B 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 156 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 silicon 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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tpd — PROPAGATION DELAY — ns

FAIRCHILD INTEGRATED CIRCUITS

CMOS

Figure 1 Figure 2
COMPARISON OF PROPAGATION TYPICAL VOLTAGE TRANSFER
DELAY VS LOAD CAPACITANCE FOR CHARACTERISTICS FOR
CONVENTIONAL AND FULLY CONVENTIONAL AND FULLY
BUFFERED NAND GATES BUFFERED DEVICES
300 T T 1 7 T I T T
lCD401 1A — tpLH S s VDD =15V Ta = 25°C
250 |
co:’to1 1L — ltpm_ \ o \\
A g CONVENTIONAL
200 A / = \ DEVICE
= Vpp=10V \ ]
J P 3 DD —
/ / > 10 > =
150 N ] =
S L7 2
=
/ 3
100 4 / d |vop=5V \
/ | 5.0 N FULLY
5o 34011 — tpHL 5 / __BUFFERED
;01 . 7 Vb - 5.0V 3 DEVICE
L1 ] Ta = 25%C 0 N
0 50 100 150 200 0 5.0 10 15
CL — LOAD CAPACITANCE — pF VIN — INPUT VOLTAGE — V

Figure 3

POSITIVE-GOING INPUT RAMPS OF
0.1 us AND 1.0 us APPLIED TO
CONVENTIONAL AND FULLY

BUFFERED GATES

INFIUT

=1l AN

FULLY BUFFERED
(W | cmos

6.0
>

| CONVENTIONAL\A v
® 4.0 CMOS GATE

-

“‘ \

o N—-0.1us

-4

Q

7]

o)

-

AN L
1.0 us INPUT

1 1 | 1
(V] 0.2 0.4 0.6 0.8 1.0
TIME — ps
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FAIRCHILD INTEGRATED CIRCUITS

CMOS

Gates, Buffers, Inverters

Item Function DEVICE NO. Logic Syﬁbol | Package(s)
NAND Gates
1 Quad 2-Input NAND 34011 c-01 31, 6A, 9A
2 Triple 3-Input NAND 34023 Cc-02 3l, 6A, 9A
3 Dual 4-Input NAND 34012 Cc-03 31, 6A, 9A
4 8-Input NAND 34068 C-04 31, 6A, 9A
NOR Gates
5 Quad 2-Input NOR 34001 C-05 31, 6A, 9A
6 Triple 3-Input NOR 34025 C-06 31, 6A, 9A
7 Dual 4-Input NOR 34002 c-07 31, 6A, 9A
8 8-Input NOR 34078 c-08 31, 6A, 9A
AND Gates
9 Quad 2-Input AND 34081 C-09 31, 6A, 9A
OR Gates
10 Quad 2-Input OR ' 34071 C-10 3i, 6A, 9A
Inverters and Buffers
11 Hex Inverter 34069 c-11 3l, 6A, 9A
12 Hex Inverting Buffer 34049 c-12 41, 6B, 9B
13 Hex Non-Inverting Buffer 34050 c-13’ 41, 6B, 98
14 3-State Hex Inverting Buffer 340098 c-14 41, 6B, 9B
15 3-State Hex Non-Inverting Buffer 340097 Cc-15 4L, 6B, 9B
Complex Gates
16 Quad Exclusive-OR 34030 c-16 31, 6A, 9A
17 Quad Exclusive-OR 34070 ° c-16 3l, 6A, 9A
18 Quad Exclusive-NOR 34077 C-17 31, 6A, 9A
19 Dual 2-Wide, 2-Input AND-OR-Invert 34085 Cc-18 31, 6A, 9A
20 4-Wide, 2-Input AND-OR-Invert 34086 Cc-19 31, 6A, 9A
21 Dual Complementary Pair Plus Inverter 34007 C-20 3l, 6A, 9A
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FAIRCHILD INTEGRATED CIRCUITS

CMOS

Latches/Flip-Flops

$
o8 (O c
. ] x=|0Z |es |7 8 -
o 2 2 0T [Sa>sS>e ® 8 -
g z S| o | 23|2¢e3x838:3|58 B E| 2
g g w £ 5§ | Q2 |esT|2eT02T|843T| &5 | 2
e g Q a g | 22 5200 _ole.0lé0EQ $
) = = | | £ |%1lz50s505%9035 9§ | 3
e fa} 6 £2 |9o> 53> >|° g2 > 3 a
(&) w= .= © 0 (1] -
2 B0 R | &
oa |W
o«
1 { Dual JK Flip-Flop 34027 J-K R-S H 35 35 80| 0.28 [C-21 (4L, 6B, 9B
2 | Dual D Flip-Flop 34013 D R-S H 30 35 45| 0.28 |[C-22|3I, 6A, 9A
3 | Quad D Flip-Flop 340175 D X H 10 25 30| 0.40 |[C-23 4L, 6B, 9B
4 | Hex D Flip-Flop 340174 D X H 10 25 30| 0.40 |C-244L, 6B, 9B
5 | 4-Bit Latch 34042 D - H 16 55 36| 0.28 [C-25 4L, 6B, 9B
6 | *4-Bit Latch 34043 R-S - H 20 40 40 0.20 |C-26 |4L, 6B, 9B
7 | *4-Bit Latch 34044 R-S - H 20 40 40| 0.20 |C-27 (4L, 6B, 9B
8 | Dual 4-Bit Address Latch|{ 34723 D X L 20 40 35| 0.20 |C-28 4L, 6B, 9B
9 | 8-Bit Address Latch 34099 D X L 20 40 35| 0.20 |C-29 4L, 6B, 9B
Multiplexers
>
; 2 - >~.§ >-§ = é 3 s _
o 5 - A 2 2
5 z a| 2 30|20|lSh|EAT| 5 | € 5
E B w £ 5 00 |20|80|8%0 Q| & 2
S c 3] © o 8> | 2> 10> 1888 < x
= £ S 2 ° 8z |25 |85 |59> H L2 S
* w s 2 sS | 25|88 9% “1? o
o S| F wE |ue|Be V3 % S
2 el 2| e
10 | *Quad 2-input 34019 - X 25 - 25 1.2 | 560 |C-30|4L, 6B, 9B
11 | *Quad 2-Input 34519 - X 25 - 25 1.2 | 50 |C-31]4L, 6B, 9B
12| Dual 4-Input 34539 X X 78 42 61 1.2 | 560 {C-324L, 6B, 98
13| Single 8-input 34512 X 3-State 75 35 65 1.2 50 | C-33 4L, 6B, 9B

*To be announced
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CMOS

Registers
2 >
O |5 © c -
: O (2 [<)
g S | 2| & |Eg| & |&8]2 T|.83| 2| =
S @ c |fm| 3 |“Q|8>09/g8| E ®
£ = w ‘- w I-l.l‘_ w x 0|0 T 005 Il ‘Z“ <))
2 g 2 S| ® |3%| ¥ |82 1082|588 o | £
s a S § |tg| o |02 x“E|295] & 8
o » | £2| O |xE s £|08.| S o
220 2| 3%
s a.
1 Parallel-In/Parallel-Out 34035 4 J-K 4 L>H| 12 80| 1.0 [C-39 |4L, 6B, 9B
2 | Parallel-In/Parallel Out
Bidirectional 340194 4 4 L->H| 14 35| 1.0 (C-40 (4L, 6B, 9B
3 | Parallel-In/Parallel-Out 340195 4 JK L->H| 14 35| 1.0 |C-41 (4L, 6B, 9B
4 | Serial-In/Parallel-Out 34015 8 D - L>H| 14 75 | 0.2 [C-42 (4L, 6B, 9B
5 Parallel-In/Serial-Out 34014 8 D 8 L—>H| 14.7 57 | 1.2 |C-43 [4L, 6B, 9B
6 | Parallel-In/Serial-Out 34021 8 D 8 L->H| 18.1 64 | 1.2 |[C-44 [4L, 6B, 9B
7 |*Serial-In/Serial-Out 34006 18 D - H->L| 12 80 | 1.0 |[C-45 |3l 6A, 9A
8 | Serial-In/Serial-Out 34731 256 D - H->L 4 175 | 0.5 |C-46 |3I, 6A, 9A
Decoders/Demultiplexers
o & £
. e |3|3] | 8] B 2 - _
c =4 2 cl 5| 8|3V |2TIEE 2 3 z
8 z c |Y|olkEleolsh|8E 2 5| ¢ )
£ g w » 2 281 a0 |8 Q|ge=y|o| 5 Q
] < Q 8 |22 183 w5 |oP|¢0Eq | @ 3
B £ & 5 |3|-P% 8a (55138 9 £ ¢ 8
[ - c o > o
[a) k-] > [ ol o2 | &> 3 o
< S| .2 Olnw= & <] -
Q| B »n s o
g g c <
9 Dual 1-of-4 Decoder | 34555 2x2}| 2 |- |H 54 51 0.4 50 | C-34 | 4L, 6B, 9B
10 Dual 1-of-4 Decoder | 34556 2x2 X L 54 51 0.4 50 |C-35 |4L, 6B, 9B
1 1-of-1QeDecoder 34028 4 -1—-1H 60 - 1.2 |50 [C-36 |4L, 6B, 9B
12 *1-0f-16 Decoder 34514 4 11— 1|H 60 60 1.2 50 | C-37 |4M, 6N, 9N, 9U
13 *1-0f-16 Decoder 34515 4 11X | L | 60 60 1.2 50 [C-38 |4M, 6N, 9N, 9uU
Dual 4-Channel
14 Demultiplexer 34052 2 1|—-—|H]|]120 |100| 0.14 |50 |C-64 |4L, 6B, 9B
8-Channel
15 Demultiplexer 34051 3 11— |H {120 |100| 0.14 |50 |C-65 |4L, 6B, 9B

*To be announced
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CMOS

Counters
gl 3| .
. * c o _-
o 5| £ EoET|L23]3 0
s z o 3 % ® ol c 3| E b
0 w = S c |2 Ao 0jg s | § 2
E 5 3] 3 g 8>|x« 0|3 8 & g
g g g 5 3| OF g2[85>1858 8 3
- 3 > s 3 x O T 8-I5 ol .2 [}
g w - ] x z' O 3 e g & > 2 g
o S s &g 2|” ¢ S
6 = N - o g
E ] e
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 L—>H 12 50 1.4 C-48| 4L, 6B, 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-Bit 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
1 Count Up/Down 34029 or Binary A L—>H 12 54 1.4 |C-52|4L, 6B, 9B
Dual 4-Bit L—>H
12 Sync. Count Up 34518 Decade NA jor 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)

3l z| ¢
. : c o ™ (=} g > —
° o > 2 o —_
c g o S| £ |8'lo8|x52| 2 )
] = - [ Dio 2 = E o
£ = w 3 - c x AQls 0 [~ o @ > o
[ © o g ° o 8 S |l = Do @ O ©» S
= £ S s 3 F |27 [03>1248 0 o 5
2 @ s| 319885852 2| &
° = | & |zEPsz sz 3| °
Dual 4-Bit Synchronous L—>H
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 |3l 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
1-0f-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
1-0f-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 | 65 40 1.2 |[C-60]|4L, 6B, 9B

*To be announced

**A = Asynchronous, NA = Not applicable
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FAIRCHILD INTEGRATED CIRCUITS

CMOS

Analog Devices—CMOS Only

g g
=g c
@ c 2 02 -
S 5 el e .| £ |_8°2| 3 —
c 2 2 Sy | 2§86 | ce, | € +
1] L2 w £ 2 7)) @ t- a 8 K] > g
|5 b ) o g>— £ 3 8 > g.ﬂ 8 (7] 5]
> c = <] 00 L0 o =
2 2 Q | 28 3 3.>| 3§ 8
8 s | 89 |88F 5 |8z 3 | *
o o |2 = ® °F
3> 3 e
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1 Quad Bilateral 0-15
Switch 34016 X 840 125 +7.5 0.03 | C-63 |3I,6A,9A
2 Quad Bilateral 0-15
Switch 34066 X 520 100 +7.5 0.03 | C-63 |3I,6A,9A
3 Dual 4-Channel 0-15
Multiplexer / Demultiplexer 34052 X 200 100 +7.5 14 C-64 |4L,6B,9B
4 8-Channel 0-15
Multiplexer / Demultiplexer 34051 X 200 100 +7.5 1.4 C-65 [4L,6B,9B
Operators—Adders,
ALUs, Comparators, Encoders .
. 5> _
o c ) = O o —
c 2 S = -© - 0 @
e § " £ m |§8 €| 3
£ 2 3] £ 5 (880 & &
= K 2 g g 599 ¢ ¥
ra) 0 2 (do g’ &
% 2| S
SE
5 * Adder 34008 | Binary Adder 4 1.4 C-66 | 4L, 6B, 9B
6 Adder 340283 | Binary Adder 4 - C-67 | 4L, 6B, 9B
7 Carry Lookahead 34582 | Carry Lookahead Block 4 0.3 C-68| 4L, 6B, 9B
8 Comparator 340085 | Magnitude Comparator 4 1.4 C-69 4L, 6B, 9B
9 *Data Path Switch 34704 | Data Path Switch 4 - C-70|4M, 6Q,9V
10 * Arithmetic Logic Register Stack | 34705 | Arith. Logic Register Stack 4 - C-71|4M,6Q,9U
11 *Data Access Register 34707 | Data Access Register 4 - C-72{4M,6Q,9U

*To be announced
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FAIRCHILD INTEGRATED CIRCUITS

CMOS

Memories
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1 *64-Bit RAM 34725 16x4 70 0.3 C-73 4L, 6B, 9B
2 *64-Bit RAM with Output Register 34710 16x4 - = C-74 | 7D, 9M
3 256-Bit RAM 34720 | 256x1 70 0.3 C-75 | 4L, 6B, 9B
4 *64-Bit FIFO 34703 16x4 - - C-76 | 4M, 6Q, 9U
5 *64-Bit LIFO 34706 16x4 - - C-77 | 4M, 6Q, 9U

*To be announced
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MICROPROCESSOR
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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 BYTES (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 us 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.

3853 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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FAIRCHILD INTEGRATED CIRCUITS

F8 MICROPROCESSOR

F8 2-CHIP MICROPROCESSOR

8-BIT DATA BUS

CPU CHIP

8-BIT 1/0 PORT

I

CONTROL
LINES

F8
ROM CHIP

COUNTER

POWER ON
RESET

8-BIT I/0 PORT

INTERNAL
TIMING

INTERRUPT REQUEST

INTERROGATE
INTERRUPT

I 8-BIT I/0 PORT I
DATA COUNTER

STACK REGISTER

CLOCK
GENERATOR

il

8-BIT 1/0 PORT

il

VGG VDD Vss

EXTERNAL
TIMING

EXTERNAL
INTERRUPT

F8 MEMORY INTENSIVE SYSTEM

1 L

8-BIT DATA BUS

BUFFER

ADDRESS

MEMORY INTERFACE

DMA

8-BIT DATA BUS

AN
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CCD

Charge Coupled Devices

Charge coupled devices (CCD) 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 cbupling 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 CCD 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 CCD 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 CCD 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 CCD line includes Linear and Area Image Sensors, CCD Digital Memory, and CCD Analog Shift Registers.

CCD Image Sensors
Fairchild CCD 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: The saturation exposure divided by the noise equivalent exposure.

NOISE EQUIVALENT The exposure level which gives an output signal equal to the dark RMS noise level at the
EXPOSURE: output.

SATURATION OUTPUT

VOLTAGE: The maximum signal output voltage.
RESPONSIVITY: The output signal voltage per unit exposure for a specified spectral type of radiation. Re-
sponsivity equals saturation output voltage divided by saturation exposure.
SPECTRAL RANGE: The spectral band in which the response per unit of radiant power is more than 10% of the
peak response.
SATURATION ~ The minimum exposure level that will produce a saturated output signal. Saturation expo-
EXPOSURE: sure is equal to the light intensity times the photosite integration time.
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PHOTO-RESPONSE
NON-UNIFORMITY:

CCD

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.

AVERAGE The output signal level in the dark averaged over all elements and measured relative to the
DARK SIGNAL: 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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Linear: 500-
1 ccD101 500x1 3 1 | 500]| 500 1000 | 7.5x10-7| =15 | 1.0 | 50 | Oto 75 {S-1 | 7E1|STOCK|STOCK
400-
2 CCcD110 256x1 2 5 | 500|400 1100 | 4.5x10-7|{ +10 { 0.5 | 100{—25t065|S-2 | 7E2|STOCK|STOCK
450-
3 ccbi21 1728x1 2 1 1200|200 | 0.4 | 1050 | 5x1077 | 10 |2.0 [ 100|-251065|S-3 | 7E4|NOW 3Q75
Area: 2V 480-
4 CCD201 100x100 [2H | 4 | 200} 75 |0.47 | 1100 | 1.6x1077 | £15 | 5.0 | 50 |-25t065{S-4 | 7E3|NOW 3Q75
2V 480-
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*To be announced **Sample
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CCD

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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LOGIC SYMBOLS
PACKAGE OUTLINES
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CMOS

LOGIC AND CONNECTION DIAGRAMS
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CMOS

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

LOGIC AND CONNECTION DIAGRAMS

C-13 C-15
34050 340097
nininioioiniolio) ) )
I I I I o N % 6
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4A 4x Vgg = Pin 8
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1 2 3 4 5 6 7
Bjajajojojo)o)o R e
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c-14 : )
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1A 1 e
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Cc-17
34077 1A 1B 1X 2X Vss
Vbp o 38 3A 33-(;885
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NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages.
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CMOS

LOGIC SYMBOLS

cololleo

Ig :j ] l——).—
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) o— F ] o
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18— ] "_J '_‘
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F=lgelytlyelgtigelgtlgely +ig+1g I_| I_l
NOTE: | | I
A HIGH on Ig or a LOW on Ig forces the output (F) LOW. V®SS 5(21)2 Sés
Vpp=Pin14  Vgg=Pin7 NC = Pin 4
Cc-21 Cc-22 C-23
34027 34013 340175
LI
Dg D¢y Dy D3
e I 9 ——cP
o 1 oI B

‘ | | I 1 ~—=Of MR

o l ] Sp o s Qp Qo Q9 Q1 Q2 Q2 Q3 Q3

Vpp = Pin 16
Vgg = Pin 8

Vpp = Pin 14
Vgg =Pin 7

MM

11 10 14 15
Vpp = Pin 16
Vgg = Pin 8

C-24
340174
1113 14

REREN

Dg D7 D2 D3 D4 Dg

9 et CP

1 —O} MR
Qg Q1 Q2 Q3 Qg Qg

2 5 7

10 1215
Vpp = Pin 16
Vgg = Pin 8
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CMOS

LOGIC SYMBOLS

C-25 C-26 Cc-27
34042 34043 34044
4 7 13 14 5 4 3 6 7 12 11 14 15 - S
LI ERERRRE | 40484440
Do D1 Dy D3 EO Sy Ry S; Ry Sy Ry S3 Ry EO Sp Ry Sq Ry Sy Ry S3 Ry
5
=) 2 B
Qp Qg Q; Q4 Qp Oy Q3 Q3 Qg Q; 0, Qg Qg Q4 Q, Qg

[YITITIY Fia INRN

2 3 10 9 11 12 1 15

Vpp = Pin 16 Vpp = Pin 16 Vpp = Pin 16
Vgg = Pin 8 Vgg =Pin8 Vgg = Pin 8
NC = Pin 13 NC = Pin 2
C-28 C-29 C-30
34723 34099 34019

15 1

LI Ll 1L INENERN

Ag Bg Ay By A, B, Az B
E  Ag Aq D, Dy E D Ag A1 Ay 0 SAO 0 1821 2 B2 3 B3
14 — Sg
CL Qg Q15 2, Q35 Q0 A1 Q2 A3p CL Qp Q1 Qp 03 Q4 Q5 Qg Q7 Z4 Z4 2 Z3
5 4 5 6 7 9 101 12 15 4 5 6 7 9 10 11 12 1|0 1|1 L 1'3
Vpp = Pin 16 Vpp = Pin 16 Vpp = Pin 16
Vgg = Pin 8 Vgg = Pin 8 Vgg =Pin 8
c-31 C-32 c-33
34519 34539 34512
510 1 2 3 4 5 6 7 9
6 7 4 5 2 3 15 1 1 6 5 4 3 15 10 11 12 13 Llllllllll
|I|ll[ll élll[él]l] EO E g Iy 1y 13 14 g lg |7
E, ]
o —sa Ap Bg A1 By Ay By A3 B3 14 —s, a 10a 1a 12a 132 Ep lob b '2b l3b f 11— Sg
12—4's,
14 —q Sg 2 Js, 13—s,
20 21 23 Z3 Za Zp E
10 11 12 13 7 9
14
Vpp = Pin 16 Vpp = Pin 16 Vpp = Pin 16
VSS=P|n8 VSS=Pm8 VSS=P|n8

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

LOGIC SYMBOLS

C-34 C-35 C-36
34555 34556 34028
12 3 12 3
OR OR OR OR OR OR
15 14 13 15 14 13
6 I I 10 13 1I2 11
E A A E  Ag A T vE v
0y 07 0, O 0y 07 Oy O.
]0 I’ |2 |3 (; ?17;?; 0y 0y 0, 03 04 Og Og O Og Og
11 ! v BEBRERERER]
OR OR OR OR OR OR OR OR 3142151 6 7 4 95
12 1110 9 12 11 10 9
VDD =Pin 16 VDD =Pin 16 VDD =Pin 16
VSS =Pin 8 VSS =Pin 8 VSS =Pin 8
Cc-37 C-38
34514 34515
2 3 21 22 23 1 2 3 21 22
E EL Ag A7 Ay A3 E EL Ag A1 Ay A3
Op 01 02 O3 04 Os Og O7 Og Og 019011072073014015 Og O1 02 O3 04 O5 Og O7 Og 09 0100171012013014015
119 10 8 7 6 5 4 18 17 20 19 14 13 16 15 11 9 10 8 7 6 5 4 18 17 20 19 14 13 16 15
VDD = Pin 24 VDD = Pin 24
VSS =Pin 12 VSS =Pin 12
C-39 C-40 Cc-41
34035 340194 340195
10 11 12
l | | I l 2 3 4 5 6 7 5 6 7
e L L] 1] [ 111
4 —— Dgg Pg Py Py P3 Dgi g, P PP P2
Q s
3 —0f K so 10— cp agJo—11
10 =454
G_CP_ A P R Qp 0; 0, Qg
2 T/C MR Qg Q; Q, Q
MR Qg Q; Qp Q3 0 1.2 3 iR
? I r [ I 1156 14 13 12
I I [ l l 115 14 13 12
15 14 13
Vpp = Pin 16 Vpp = Pin 16 Vpp = Pin 16
VSS =Pin 8 VSS =Pin8 VSS =Pin 8
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CMOS

LOGIC SYMBOLS

c-42
34015

7 —{Da

9 CPA
— MRa Q0AQ1AQ2AQ3A

15 —1 Dg

1 ——qCPg
MRg Qo Q18Q28 Q38

RN

6 5 4 3 10

)
— <

NN

14 13 12 11 2
Vpp = Pin 16
Vgg =Pin 8

C-44
34021

13 14 15 1

LIITLTl

PL Pg Py Py P3 P4 Pg Pg Py
11 —4 Dg
10 —f cp
Q5 Qg 07
2 12 3
VDD =Pin 16
Vss =Pin8
C-46
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9 ——q Dp 12— D
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10 —oj CPa 13—0] CPs
6 ——4 D¢ 24— Pp
Qg3c |—1 Q63D —2
5 —O0f CPc 3—0] CPp
VDD =Pin 14
Vgg = Pin 7
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C-43
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7 6 13 14 15 1

LILITTTd
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11— Dg

10 ——f CP

Po Py P2 P3 Pq Ps Pg P7

3—Qjfcp

VDD =Pin 16
Vgg =Pin8

c-45
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5 4 6

L1l

Dy Dy Dc Dy

Q35 Q3p Q3¢ Q¢ Q3¢ Q4d

HEBEE

13 .10 11 12 8 9

VDD =Pin 14
Vgg = Pin 7
NC = Pin 2

c-47
340160/340161

LI

7 —
10—

2 ——f

PE Py Py Py P
cepr T0 P P2 F3

CET TCp—15

cp
MR Qp Q; Qp Qg

TITT

14 13 12 1

Vpp = Pin 16
Vgg = Pin 8

NOTE: The Flatpak versions have the same pinouts (Connection Diagram) as the Dual In-Line Packages.
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LOGIC SYMBOLS
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Vpp = Pin 14
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Tcjo—7
5—O0] CE
15—y CP
Qg Q7 Q; Q 9
1T T e ), £0
6 11 14 2 MRy Qop Q1p Q2b A3b
15 11 12 13 14
VDD:Pin 16 VDD=Pin 16
Vgg =Pin 8 Vgg = Pin 8
C-55
34040
10 =—Of cP

MR Qg Q1 Q2 Q3 Q4 Qs Qs Q7 Qg Qg Q109 Q11

crrrrrrrrrrn

1M 9 7 6 5 3 2 4 13 12 14 15 1
Vpp = Pin 16
Vgg = Pin 8

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

LOGIC SYMBOLS

C-56 C-57
34020 34022
10—0] cp :: . cP Q,_; fjo—12
MR Qp Q3 Qg4 Qs Qg Q7 Qg Qg Q19 Q11Q12043 MR Qg 01 Oz 03 04 05 Og Oy
IR RERERREEE EERERER
M 9 7 5 4 6 13121415 1 2 3 B 2 1 3 711 4 5 10
Vpp = Pin 16 Vpp = Pin 16
VSS =Pin 8 VSS =Pin 8
NC =Pin 6, 9
C-58 C-59
34017 34018
0 2 3 7 9 12
L LU
1o Pt o PPy P3Py
:‘; | P Q5.9 Jo— 12
jr—
MR 0g 01 02 03 04 Qg Qg 07 Qg Og e MR Qo Q1 Qp 03 Oy
BEEEEEEEER IAEER)
% 3 2 4 710 1 5 6 9 1 B 5 4 6 11 13
VDD =Pin 16 VDD =Pin 16
Vgg = Pin 8 Vgg = Pin 8
C-60 C-61
34702 34528
Cy Ry Vpp Ct Rt
15 14 13 12 1 ® @®
| Cext, Cext/Rext, Cexty, Cext/Rexty
5—Jdcp'™ So S1 S S3
4 —o| Ecp e (5) QGF—6 - Qpf—10
Oa O 0b m O
7 —Ix a o‘b ! o () » !
6% co a4 q; 0, 2 o, = Coy N
9 1 2 3 10 i: E
VDD =Pin 16 VDD =Pin 16
Vgg = Pin 8 Vgg =Pin8

Vbp

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

LOGIC SYMBOLS

C-62 C-63
34104 34016/34066
® ® ® ® ® EOQ_bo_A
I'O h 12 '3 E0
ol @,,
w |z | iz_ Iz P 2 % £ @
-0 0 1 1 2 2 -3 3
® 0 ® O ® ® @ ol Q.
Vppo = Pin 1
Vpp = Pin 16 £ @_._D
Vgg =Pin 8 ®
Y, =] 22
D,
Y3 @ Z3
Vpp = Pin 14
Vgg = Pin 7
c-64 c-65
34052 34081
13 14 15 12 1 5 2 4
12 14 15 11 1 5 2 4 llILJJLl
HEEEEEN
10 A Y0a Y1a Y2a Y3a YOb Y1bY2b Y3b "] AOYO nrRvee
— Ag 10 — Aq
9 — Ay 9 — Ay
I !
3
Vpp = Pin 16 Vpp = Pin 16
Vgg = Pin 8 Vgg = Pin 8
Veg = Pin 7 Vgg =Pin 7

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

LOGIC SYMBOLS

C-66 C-67
34008 340283
7 6 5 4 3 2 1 15 5 6 3 2 1415 12 11
LI LT NN
Ao Bo A1 B1 A2 B2 A3 B3 Ao Bg A1 By Ay By A3 B3
9—Co Cap—14 7—Co Cy 9
So S1 S2 S3 So S1 S S3
11 111
10 11 12 13 4 1 13 10
Vpp = Pin 16 Vpp = Pin 16
VSS =Pin 8 VSS =Pin 8
C-68 C-69
34582 340085

115 14 6 5 0 7 2 15 11 9 1 14

piidill EREEEEN

Po Go Py Gy Py Gy P3C3 10 a—], Ao A1 Az Az By By 52033 .
O A>B A>B
" Cn 5] 'a<s - Oacgf2
Cnx cn+y Cnz ) 7 & '8 Oa=g [— 3
12 1 9
Vpp = Pin 16 Vpp =Pin 16
Vgg =Pin 8 Vgg =Pin8
C-70 C-71
34704 34705

11 9 21 19 17 15 23

LA LTI

LI Dy Dy Dy Dy Ko Ky Ky Ky RI
1— 1y Ag A1 Ay Ig 11 13 Dg Dy Dy D3
2—11 1—d EX wjOo~13
33—, 7=—cP x fo—10
a—diy ‘ g—qwiss )
5—11, 22—0}E0 Y jo—11
22—0jco Og 0 0, 03 Z
Lo 0y 0y 0, O3 RO |
? ? 20 18 16 14 9
1320 18 16 14 10
VDD = Pin 24 VDD =Pin 24
Vgg =Pin 12 Vgg = Pin 12
SS S

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

LOGIC SYMBOLS

C-72
34707

[IREEYYY!

lo 11 12 13 Dg Dy D2 D3

22 —0 E0p co fo— 13

Xg X1 X3 X3 0Op O1 O O3

RERBARA

8 9 10 11 20 18 16 14

Vpp = Pin 24
Vgg = Pin 12

C-74
34710

i l
WE CS

1

N

5

)

o
o

o D1 D2 D3

Qo Q7 Q7 Q3

7YY

16 14 12 10

Vpp = Pin 18

Vgg = Pin 9
C-76
34703

3
I

1 Do

b—o

2
10— 17s”!
9 —Oy IES
8 —=ORCPS! IRF JO—1
13— TOP
14 —Qf 708
15 —=Of OES ORE JO— 23
16 CPSO

” EOmp Q3 Qp 0; Qy Qg

TIHT]

n 18 19 20 21 22

L

S

]

2

[-] SN

L

o
Py

Vpp = Pin 24
Vgg = Pin 12

C-73
34725
2 4 610 12 3

S [ 1114

CS Dy Dy Dy D3 WE
1=—1Ag
15 ——d Aq
14 —4 Ay
13 —4 A3
Qp Q; 0y 03
5 7 9 11
Vpp = Pin 16
Vgg =Pin 8
C-75
34720
16 15 12
cs D WE
1 —4Ag
2 —f A
3 —Ay
6 —4 A3
7 —{ Ay
9 —f Ag
10 —4 Ag
1 —fA
7 Q Q
13 14
Vpp =Pin5
VSS=P|n8
NC = Pin 4
C-77
34706
2 3 211917 15
lo 1 Do D7D
23—olci o 1 Do D1 D2 D3
P cojo—13
1 —O0]ex ::a 5
22 —0| E0g o— 4
MR_Op 01 02 03 Xp X1 X3 X3

Peyee 111

6 2018 16 14 8 9 10 11
Vpp = Pin 24
Vgg = Pin 12

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




TTL

CONNECTION DIAGRAMS

D-1 D-2 D-3
9016, 9HO4, 9LS04, 9NO4 9002, 9012, 9HO0O, 9HO1, 9NO01, 9N39, 96101
9S04, 9S04A, 9017, 9HO5, 9LS00, 9LS03, 9NOO, 9NO3,
9LS05, 9NO5, 9S05, 9S05A, 9S00, 9S03, 9N26, 9LS37,
9NO06, 9N16, 9LS14, 9N14 9LS38, 9N37, 9N38, 9LS132,

9N132, 95132

D-4 D-5 D-6
9003, 9H10, 9LS10, 9004, 9H20, 9H22, 9LS20, 9007
9N10, 9N12, 9S10 9LS22, 9N20, 9N22, 9520,

9S22, 9009, 9H40, 9LS40,
9N40, 9540, 95140

HEEAREEE @ @lm oo o
| |
O CICICICIEIE

NC — No internal conriection.

D-7 D-8 D-9
9H30, 9LS30, 9N30, 9S30 958133 98134
[e] (] [l (5] [ [l [l (5] inininininininin
=
D) D)
DpoBjogoaogEgn uuuuLuuu

GND

NC — No internal connection.
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TTL

CONNECTION DIAGRAMS

D-12
9N27

D-11

9015

D-10
9LS02, 9N02, 9502

GND

D-15
9NO07, 9N17

D-14

9N23

D-13
9N25

-18
9H11, 9H15, 9LS11, 9LS15,

D-17
9841

D-16
9HO08, 9H09, 9LS08, 9LS09,
9N08, 9N09, 9508, 9509

9N11, 9811, 9815

Vee

GND

[z] [o] L] [51
el

Ll BT BTl B ] L L

[ [ [ [
L]
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TTL

CONNECTION DIAGRAMS

D-19
9H21, 9LS21, 9N21

B|B|B|0|B|6|B

D-22

9014
Vee
mlalinieleininia

) ) b
[P] [PT

nja|8o|aoE n
D-25
9842

(el (5] [ [ ] [ (el [

D-20
9LS32, 9N32, 9532

D-23
98135

Vee
FIIWIIMI 13§12 FTIFO.II-Q_I

D-21

9LS86, 9LS136
9N86, 9586

D-24
9L.S266, 9386

FEFEFAFECR

D] Dy
D]

>|-5JDJ L

[&] 5]

D

()

M=5 i
[T LT LT LT [T T [

LI LN LT LT

D-26
9H52

lvliaclﬁﬂlﬁllﬁlﬁlrell?l

|8 |80 & |6 E

D-27
9005, 9H50, 9N50
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TTL

CONNECTION DIAGRAMS

D-28
9H51, 9LS51,
9N51, 9551

oinliminiaie)

)

il |2 |E1 )0 | |

GND

D-31
9LsS54

ole i /minian)

)
I

CICICICICICIT

D-34
9LS55

Vec

FERAMAFCE

1 |3 |2 | 3 i |

D-29
9008, 9H53, 9N53

D-32
9564, 9S65

[ [5] (2] (7 (5] (5] 5]

D-30
9H54, 9N54

Vee
=

=

(i

LTI T LT 0

CICICICTCILITT
D-33
9H55

D-36
9006, 9H60, 9N60
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TTL

CONNECTION DIAGRAMS

D-37 D-38

9H62 9607
Vec
Dlieinleleinizin

oLl
S

ju|B|B|oj8a)a/8)
GND
D-40 D-41
9600 9601
7 Vee : 14

-~ o 0 & w N =

eininialnininl
.
T

D-43 D-44
9603 (74121) 9N122

Veg EXTR cAP

MAFEFFECE

5
)% ,
o r_°:|

n|@|8a|amn

D-39

96106
Vee
FFEAFAFECE

[La g
1)

B8 868 50|

D-42
9602, 96L02

CAP 1

EXTR 2

w

< o o

®

nininininininln

2171




TTL

SINGLE
MASTER/SLAVE EDGE-TRIGGERED
g D-50 D-51 D-54
» Lnu 9000 (74104) 9001 (74105) 9N70 (7470)
in)
g g 2 2 13
% ol . ) . b . 3
08 12 s ® ool é s % ab—s 4 . % ap—s
5
5 .>_ 9 cp 9 | cp 12 cp
= ’-_U_) ; K ajo—s8 ; afo— 1o
8 g :0 o ;? K ¢ 8 13 K o ajo—s6
o 1
= i L ! L A
o Vee =Pin 14 Vee =Pin 14 Vece =Pin 14
GND = Pin 7 GND = Pin 7 GND =Pin 7
D-52 D-52

9H71 (74H71)

Vee = Pin 14
GND = Pin 7

D-53
9N72 (7472)
9H72 (74H72)

13

¢

So

al—s

N oosw

dly,

cpP
K Qjo—6

Co

i JL

Vce =Pin 14
GND =Pin 7

1"

OUTPUT CHANGES ON NEGATIVE GOING EDGE

9H101 (74H101)

Vece =Pin 14
GND = Pin 7

D-53
9H102 (74H102)

13

————0fcr

=+
T L
Vece =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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TTL

DUAL
MASTER/SLAVE EDGE-TRIGGERED
D-55 D-60
9020 9024 (74109), 95109 (745109)
ED-' 1 9LS109 (74LS109)
Q 5 1
- O D e 2
g 3 = B 2—4 o Q ¢ jLn J 5o ap—10
g CP « 4—] cp 2l
w 5—$ K o Q 0—7 11@ K I Qfjo—9 7 13
2 4 5 12 7 sk o= oKk - ajo—e
1 , T -
8 Ve = Pin 16 Ve = Pin 16
; GND = Pin 8 GND = Pin 8
o D-56 D-61
] 9022 9N74 (7474), 9S74 (74S74)
(T} 1 - " 9H74 (74H74), 9LS74 (74LS74)
E $ 4 10
T tD o | ¢ ._.D s ) )
— J QpP— ]_ J Q p—10 S| s
o s 2—o *® af—su—o * af—o
'5 cP cP
& s 3 =—]CP 11=—4 CP
s _;[D?o. o - I
2 1 15 _I—l_ ? z —I_
VCC = Pin 16 ' VCC = Pin 14
GND = Pin 8 GND = Pin 7
g D-57
a 9H73 (74H73), 9N73 (7473), *9N107 (74107)
(29 14— 0 afp—127— so Q 9
- VCC =Pin 4 D-57
o 1—of cp 5~0] cp - pi
o GND = Pin 11 9H103 (74H103)
g s—x . alo—wsro—k - ojo—s _I—I_
E 1: Z 1u—y s o2 4, af—s
8 *9N107 is rotated: Vg = Pin 14, GND = Pin 7 o sole
: D-58 T CRIEY SR PR
o 9N76 (7476), 9H76 (74H76)
@ z 7 1 ! -
) d )
E P P N B Y
I Vee =Pin5 Ve =Pin 4
fi B oo GND = Pin 13 GND = Pin 11
E w—yK a2 o a fo—10 _—I_‘_
5 z z’
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TTL

DUAL

MASTER/SLAVE

D-59
9H78 (74H78)

Vce =Pin 14
GND =Pin 7

o—5
: ; 1L

EDGE-TRIGGERED

15 14

D-64
95114 (74S114), 9LS114 (74LS114)

10

Sp
Q

2K o afo—s K o Qlo—s _L_
1 b 7

w

o

S D-58 D-59

(2') 9H106 (74H106) 9H108 (74H108)

— 2 7

Q J, b

8 a—s ® al—so—, *® o}—n L —o6

> ) .

I: 1 —of cp 6—0| cP Vce =Pinb Vce =Pin 14

< GND = Pin 13 s GND = Pin 7

(U] 18=——] K ajo—1412— K afo—10 1—] K ajo—3 —k ajo—5

hl cp [} Cp Cp

= T A T L

o

(]

& D-62 D-63

<Zt 9S112 (74S112), 9LS112 (74L8112) 95113 (748113), 9LS113 (74LS113)

I 4 10 4 10

o b s b b

S 3—J o Qp—5 !1— J o Qp—9 3—‘ J o Qp—5 o J o ap—9

& 1—o] cp 13—0) cp Vec =Pin 16 1—o| cp 13—0] cp Vce =Pin 14

2 GND = Pin 8 i

o 12 12 GND = Pin 7
2—{ K . Q 6 —4K o ajo—7 2— K ajo—6 —{«k ajo—s

7 ? 1 s

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

LOGIC SYMBOLS

D-100
9380
8 9 10 1112 13 1

2

NN

Ay A, A* Ac By B, B* B¢

3—Cn
Cn+1 * ~
4 5 6
VCC =Pin 14
GND =Pin 7
D-103
9382
L]
Ay By Ay By
5%
I )
L
Vce =Pin4
GND = Pin 11
NC=Pin6,7,8,9
D-106
9340
711 610 59 48 1
Lo b b b |
AgBy A B A8, A By COE
14 —O)C6,
13—OfcP
16 —OJCG 2 C0/CG jO— 22
15 —OfCP 2
17 —OfCG 3 cPfO— 23
2—1So0
3151 fo Fl Fa F3
18 19 20 21
VCC = Pin 24
GND = Pin 12

D-101
9304
1513 1 14
4 3 2 12
EREAVAY)
C B A (o B A
FULL ADDER 1 FULL ADDER 2
s s Co S S Co
TrY T
6 7 5 10 9 1"
Vce = Pin 16
GND =Pin8
D-104
9383, 9LS83
10 11

LU

A1 By Ay By A3 Bz Ag By

13— Ciy
Iy ¥y T3 5, Cy
L
Vee = Pin 5
GND = Pin 12
D-107
9341, 93L41,
93541, 9LS181
21 2322 2120 1918
b b b
7—fc, RoBg ATBI A28, A3B3CM__16
8——M A-Bf—14
6—so Glo—17
5—s,
4—1s, PIO—15
3—]S3 Fy F) Fy Fi
T L0
Vcc = Pin 24

GND = Pin 12

D-102
93H183

1.3 4 13 12 1

[LL]]]

1A 1B 1C, 2A 2B 2C,

1Che1 12 2Cne1 23

1]

5 6 10 8

Vcc= Pin 14
GND = Pin 7

D-105
93283, 9L.§283

5§ 6 3 2 1415 12 1

EEEEEEE

A By Ay By Ag B3 Aq By

CIN
3 x3 ¥4 Cy
4 1 13 10 9
VCC =Pin 16
GND =Pin 8
D-108
9342, 93542
4 3 e 1 1514 6 5
44 b4 5L L0
PoGo P3Gy PpGp P3G3
sp—1o
Cn
Pp—7
Cntx  Cnty Cn+z
| | !
12 11 9
Vee =Pin 16
GND=Pin 8
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TTL

LOGIC SYMBOLS

D-109 D-110
9385 9324, 93L24
10 12 13 15 1 14 1l21|110]; :ii ii 7
Ao A1 A2 A3 By By By B3 Ag A1 Az A3A;  Bg By By B3 By
2 —— la<B
3 — la=B 1—0E
4—1la>8
ASB A<B - A|>B A<!B ﬁ[a
[ 15 14
5 7 6
Ve = Pin 16 Vg = Pin 16
GND = Pin 8 GND =Pin 8
D-112 D-113
93847 9318
12 34 56 1011 1213 14 15 101112 131 2 3 4 5
Ao Bp A1 By AzBy A3Bz A4B; AgBg 0 1 2 3 4 5 6 7 E
7—0l E
B EO Ay A Ay Gs
Ig 15 9 7 6 14
Vee = Pin 16 Ve =Pin 16
GND =Pin 8 GND =Pin 8
D-115 D-116
93843 93180
7 6 5 4 3 1 1918 17 16 10 1112 13 1
23_____”_;‘4 X0 x1 x2 X3 x4 kg ki k2 k3 lo 17 1p I3 Ig 15 lg Iy
22— vo 4a—Po
21— v1 3— Pe
2 —¢q Cnsa p—m 13 =% 0
S So S1 S2 S3 S4 Ss l |5
9 10 11 14 15 Vce = Pin 14
GND =Pin 7

Vce = Pin 24
GND = Pin 12

D-111
93546
12 34 56 1011 1213 1415
AgBo Ay By Ay By A3B3 AgBs AgBg
7 E
A=8
9
Vee = Pin 16
GND = Pin 8
D-114
9344
19 18 4 5 23 22 21 20
My Mg Yq Yo X3 Xz X1 Xg
14 —Of Ko ss jJo—6
15 —Of K4 S4 Jo—7
16 —Of K2 Sz jo—8
17 —Of K3 So s, s, jo— 9
11 10
Vee =PIN 24
GND =PIN 12
NC=PIN1,2,3,13
D-117
93562
12 3 410 111213 5
o 1 1213 1415 1 I7 18
8 ——OfE
PO PE
6 9

2-176




TTL

LOGIC SYMBOLS

D-118 D-119 D-120
9348 93H87 9350, 9LS290
1112131415 1 2 3 4 5 6 7 2 5 10 13 13
L L[] -
o123 's ' !7 18 '9 "0 'n Ay Ay Az Ay '
8——18 'S
1 c 10 —Cf CPy
A Yy Yo Y3 Y4 11 ——Q CPy
] ] MR Qo @ Qp Qg
9 10
3 6 9 12 12
Vee = Pin 16
CcC .
GND = Pin 8 Ve = Pin 14 1213 9 5 4 8
GND = Pin 7 Veg = Pin 14
GND =Pin 7
NC = Pins 2,6
D-121 D-122 D-123
9390, 9LS90 9392 9356, 9L.S293
6 7
@ 14 —Qf CPA 10 ——q CPg
1 —O CPgc " ——q CPy
" Ro Qa Qg Q¢ Qp MR Qg Q1 O Q3
o 111
1 —ofcrgp 12119 8 |
Ro Qa050QcQp
. 1111 67 1213 ¢ 5 4 8
12 129811 b
Vee =Pin 5 Vce = Pin 14
23 GND = Pin 10 Gnd = Pin 7
N.C. =Pins 2,3, 4,13
Vec=Pinb

GND = Pin 10
NC = Pin 4, 13

D-124
9393, 9LS93

14 CPA

1 CPg
Ro QaQgQcQp

23 129 8 11
Vee =Pin 6
GND = Pin 10
N.C. =Pins 4,6, 7, 13

D-125
93176, 93177, 93196,
93197, 9LS196, 9LS197

1 4 10 3 1

& |l]]

counT/LoAD Pa Ps Pc Pp
8 —Of CPy

6 —) cP,
CLEAR Qa Og Q¢ Op

1]

13 2

Vcc =Pin 14
Gnd =Pin 7

NC=Pins1,2,3,6

D-126
9305, 93505
L]
MS Sy Sy
10 ———f CPy Q3 O—2

8

cPy

MR Qo 9 9107 Q3

I

1311129 6 5

Vce =Pin 14
GND=Pin 7
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TTL

LOGIC SYMBOLS

D-127
9310, 9316, 93L10,
93L16, 93160, 93161,
9LS160, 9LS161

9 3 4 5

L

PE Pg Py Py Py
33

7 —— Cl
10 ——J CET TCp— 15
2 —— Cl

P
MR Qg 0 0, Qg

TITT

114 13 12 11

Ve = Pin 16
GND=Pin 8

D-130
93190, 93191
9LS190, 9LS191

10

@

lo—
» b—

1 9
B D

MAX/MIN

C

4—E

5 ——1 DN/UP
R/ Qa Qg Qc Qp

B

3 2 6 7

Ve = Pin 16
GND = Pin 8

D-133
9301, 9302, 93L01

15 14 1 2

I

Ag A1 A2 Az

0123456789

THTTTITITT

13121110 9 3 4 5 6 7

Vee = Pin 16
GND= Pin 8

D-128
93162, 93163,
9LS162, 9LS163

5 6

P2 P3

9 3 4
PE Py P
7 — cep
10 ——f CET TCh—15

2 ——da CP
SR Qp Qp Qp Q3

T

1 14 13 12 1

Vce = Pin 16
GND =Pin 8

D-131
9321, 93L21,
935139, 9LS139

2 3 15 14

13

L]

Ag Aq E Ag

<~ —o0| «
—o0
—9
—0

6
Vce = Pin 16
GND = Pin 8

IS

D-134
9334, 93L.34, 9LS259

© —0| w

14 13 T2 3

6 | |1

3 D Ag A A,

c Qo Qy Q Q3 Q4 Q5 Q6 Q;

'ERRREER

15 4 5 6 7 9 10 11 12
Vcc = Pin 16
GND =Pin 8

D-129
9360, 9366,
9LS192, 9LS193

11 151109

L]

PL_ P PgPcPp
s —]CPy Teylo—12

4—CPp b—13

MR QAQBQCQT[():D
[ 11
14 3267

Ve = Pin 16
GND = Pin 8

D-132
93155, 93156,
9LS155, 9LS156

12 13 3 1415

~—0} o
o —Of =
o —Of v
s —Of w >
—0
—ol
—0

Ve =Pin 16
GND =Pin 8

D-135
9345, 9352, 9353,
9354, 93145

15 14 13 12

| 1 | |

Ao A1 Ao A3

~—Olo
[SEe B
[*2e [N
»~Olw
BT e N
o —-Ofo
~—OQlo
o -~
- =
—Qjo

5

Vce =Pin 16
GND =Pin 8
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LOGIC SYMBOLS

D-136 D-137 D-138
935138, 9LS138 938137 9311, 93154, 93L11
123 456 4 123 56 18 19 23 2 21 2
Ag A Ag 3 T

0g 0y 0, O3 04 Og Og 07

TTTTTTTT

15 14 13 12 11 10 9 7

Ve = Pin 16
GND = Pin 8

D-139
9319, 9320

3

4, ]

SR
1 ———g CP

2 —JcE
0g 01 0y 03 04 Og O 07 Og Og

0p 01 0y 03 04 O Og O3

TrrYneyy

15 14 13 12 11 10 9 7

Vee = Pin 16
GND = Pin 8

D-140
9315, 93141

3 6 7 4

Ag Ay Ay Ag

TYTYTPYYTTY

15 14 13 12 11 10 9 7 6 5

Vee =Pin 16
GND =Pin 8

D-142
9359

51i43

Ao A1 Ap Ag B!

a b c d e f g
PLETHL
Vce =Pin 14
GND = Pin 7

—o[c
—0] -
o —Of v
—0] =
—0|

i

—o0| ~

7

1o

© —0} w
N =—Of ©

>
el

1

=3

1

=
=)

Vee =PING
GND = PIN 12

D-143
9317, 9357A, 9357B

712635

IHEERY

AgAp ApA3LT RBI

Vce =Pin 16
GND =Pin 8

E Ap Ay Ay Az

0 8 9 10 1112 1314 15

TITTTTTTITrT ooy

GND =PIN 12

D-141
9307, 9358

2 6 3 5

L]

Ag A1 A2 A3 LT RBI

RBOa b ¢ d e

THIIII[

4 13 12 11 10 9 15 14

Vce = Pin 16
GND =Pin 8

D-144
9368

1.2 6 3 5

L

A0 A1 A2 A3 EL RBI

RBOa b ¢ d e

TIIIIIH

4 13 12 11 10 9 15 14

Vee =PIN 16
GND =Pin 8
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TTL

LOGIC SYMBOLS AND CONNECTION DIAGRAMS

D-145
9370, 9374

7 1+ 2 6 3 5

HEERY

Ag A Ay Az EL RBI

RBOa b ¢ d

TTTTTTTT

4 13 1211 10 9 15 14

Vee = Pin 16
GND = Pin 8

13— CPyo

4 —=CJCP3. 4
Q; Q; Q; Q; Q3 Q3 Q4 Q4

TTITIT1

115 14 10 11

Vce =Pin b5
GND = Pin 12

D-151
9308, 93116, 93L08

23 4 6 8 1 1415 16 18 20 22

fsilliNs]

E Do D1 D2 D3 € Dp D1 D2 D3

B LATCH 4BIT LATCH 2

MR Qo Q1 Q2 Q3 MR Q0 Q1 Q2 Q3

T

15 7 9 1

i

13 17 19 21 23

VCC = Pin 24
GND = Pin 12

D-146
9314, 93L14

1324146 5 711

LALAL

E DgSoD; Sy DyS5 D383

MR Qy Q, Q, Q3

i

9 15 13 12 10

Vee =Pin 16
GND =Pin 8

12—Cf CPy .,
3—QJCP3 .4

NC=Pin7,10

D-152
93174,93S174,9L8174

3 4 6 1113 14

Dy Dy Dy D3 Dy Dy
9 =—eeed CP

1 —oOfmR
Qg Q; Q; Q3 Q4 Qg

2

5 7 10 12 15

Vce =Pin 16
GND =Pin 8

D-147
9N279, 9L.S279

D-150
93175, 935175, 9LS175

5 12 13

| ]

D D D D.
9 CPO 1 2 3

1 —Of

Q7 Q2 02 Q3 Q3

MR

Qo Qp 01
3 2 6
Vcc = Pin 16
GND = Pin 8

I

7 11 10 14 15

D-153
9338, 93L38

12 11 10

[ | ¢

15—fi 0a P siE

14— 4

13— 4,

1—]so

2—4s,

3—{s,

9—4c,

7—C1

612 2 2

4 5

Vee =Pin 16
GND =Pin 8
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TTL

LOGIC SYMBOLS

D-154 D-155 D-156
93170, 9LS170, 9LS670 9309, 93L09 93298, 9L.S298
12 15 1 2 3 122 11 10 9 4 5 6 7 3 2 4 1 9 5 7 6
14— AgWE Dg D7 Dy D3 1 l0a 11a 12a 13a | lob b 126 13 10a 112 lob b loc Me lod 'd
13— A 7 S0 | s
5 — 8o 3 51z, z | 7 2y
4—1B1n 0 0 0p 03 T [ T I Qy Q Qq
T LT W1 0
1 0 9 7 6 14 13 12
Vee = Pin 16 .
Ve = Pin 16 GND = Pin 8 Ve = Pin 16
GND =Pin 8 GND =Pin 8
D-157 D-158 D-159
9322, 93157, 93L22, 93153, 935153, 9312, 9313,
935157, 935158, 938257, 935253, 9LS153, 9LS253 93L12, 93512
93S258, 9LS157, 9LS158,
9L8257’ 9L5258 1 6 5 4 3 10 11 12 13 15 0 1 2 3 4 5 6 7 9
DL T LTI
l l | I | I I [ Ea loa'a'2a'3 lob''a b Eb 11— S0 oz ek e
14 So 12 ——qSt
E 10a '1a lob b loc '1c lod '1d
s 13 — 52
1—{s 2 ! z z
2, 2y
oo s — T
] ‘ I 7 ° Ve = Pin 16
4 12 9 ccrin
. Vce = Pin 16 GND = Pin 8
Ve = Pin 16 GND =Pin 8
GND =Pin 8
D-160 D-161 D-162
93151, 938151, 93152, 9LS152 93150
9358251, 9LS151, 9LS251
Ai i T i 1|5 ‘Il4 1[3 12 5 4 3 2 113 12 1 i i lﬁ i i fli i i 2|3 T 2|1 ZIO 1[9 Ilﬂ j|7 jG
; sDO Dy Dy D3 Dy Dg Dg Dy Do Dy D; D3 D, Dls Dle 017 9 ~—Cf sF0 E1F2E3Bafs Eg E7 Egfo Erg EyiE 1o EqgErqfyg
1M —f A 10——1 A 15 e A
9—8 14 e—dgp
10— B 8 c |3—-4§
O — [} w v 1= w
W
M T !
6
Ve = Pin 16 =
cc” ™ Vee = PIN 14 Vce = PIN 24
GND =Pin 8 GND = PIN 12

GND = PIN 7
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TTL

LOGIC SYMBOLS

D-163
9300, 93195, 93H00,
93L00, 93500, 9LS195

9 4 5 6 7

PE Py Py Py P3

2—“

10 =——q cP Q3 jo— 11

D-164
93H72

mjo— w

4 5 6 7
Py Py Py P
9 o re o "1 "2 73

2=—4D A jo—11

D-165
9394

116 2 14 3 13 4 1

LI

10 ——q CP

MR Qg Q; Q; Q3

3 —0f«

MR Qg Q; Qp Q3

T

1 15 14 13 12

Ve = Pin 16
GND = Pin 8

D-166
9395, 9LS95

2 3 4
P

Pa Pg Pc Pp

—

zpb—o

9 —f cPy
8 —Qfcp,

1—0
S Qp Qg 9% Qp

LT

13 12 11 10

Ve = Pin 14
GND =Pin7

D-169
93179

Pin numbers are shown for DIP only.

3 2 15 14

1—cfmpPA P8 Pc 6
6 — cLock
4 =—aq Dg Qpp—12
13— SRIET

LoaD
10— 0 oc ap

I

5 7 9 N

Vee = Pin 16
GND =Pin 8

TITT

1 16 14 13 12

Vee = Pin 16
GND = Pin 8

D-167
9396

2 3 4 6 7

Pa Pg Pc Pp Pe

o
Pl

1 et CP

€. Q4 93 Q¢ Qp Q¢

T T

16 15 14 13 11 10

Vee =Pin5
GND = Pin 12

D-170
93199
23 7 9 16 18 20 22

LI

6 pLf 1A P24 P18P2s PicPac Pip P
15 ——4PL,
7—0g
8—CP Qp
10
Vce =Pinb
GND =Pin 12
D-168
93178
Pin numbers are shown for DIP only.
113 12

L0

‘Da Dg D¢ Dy

5 — cLock

11 —d SHIFT

9 —4 LOAD

0a Qg Qc Qp
6 8 10

4

VCC =Pin 14
GND = Pin 7
D-171
915295

6

2 3 4 5

2 — yPE Pa Pg Pc Pp PE PF PG Py
1T —QK
13— cp
CE
"—O"wr QA 0 Qc Qp O Qf Qg Qn
14 8 10 15 17 19 21
Vg = Pin 24
GND = Pin 12

PE  Pa Pg Pc P
] o A P Pc Pp
9—Qf cpP
N oF Qa Qg Qc Qp
13 12 11 10
Vce =Pin 14
GND =Pin 7
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TTL

LOGIC SYMBOLS

D-172 D-173 D-174
93194, 935194, 9LS194 93198 93164
2 3 4 5 6 7 3 56 7 9 15 17 19 21 8 9
9 e soDSR Fo F1 F2 Fs Dst 2;: 23 Pa PB Pc Pp PE P Pg Py cp ClL
10—s, n—]L A
"% o 210, a 2—pR
T Io I1 '2 [3 1 CPMR Qa Qg Q¢ Qp Qg QF Qg Qy QA QB Qc Qp QE QF Qg QH
115 14 13 12 ? | | I | I | l I
13 4 6 8 10 14 16 18 20 3 4 5 6 1011 12 13
Ve = Pin 16 Vee = Pin 24 Ve =Pin 14
GND = Pin 8 GND = Pin 12 GND = Pin 7
D-175 D-176
93165 93166
1 11 121314 3 4 5 6 15 2 3 4 5 10 11 12 14
10_SDI'ISIFE(/)ADPA Pg Pc Pp PE PF PG Py N D';E Pa PB Pc Pp PE PE PG PH
2—cp 7—cp
15 —O) CE QH Qy S_q ce MR Qy
9 7 13
Veg =Pin 16 Vec =Pin 16
GND = Pin 8 GND =Pin 8
D-177 D-178
9328, 93L28 9391
13 11 12
e 14
oy p— 13
— =D
9 cp ay p—12
3
o— 2
Vec =Pin5
GND = Pin 10

Vcc =Pin 16
GND =Pin 8
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TTL

LOGIC SYMBOLS

D-180 D-181 D-182
9401 9403 9404
; 3 1 6 7 8 9 16 17 19 21 23
2 3 5 8 10 2 6 5 4
1111 ] ERER Lobdd ddddd
10—of TrsPL Ds O3 D2 D1 Do ; \, L1 03 D2 D1 Do K3 Kp Ky Ko RI
P Sp S1 S CWE 9 —O IES ) I‘:
11—l Qp—12 8 ——=Qf CPSI IRF JO—1 3—i,
13— TOP a—]i
14 —OY TOS s—i,
1—of cp ER fo— 13 s, pl oREJO— 23 2—ofeo
MIR 17—OfE0\R Q3 Q, Q; Qp Qs 10 03 0, 07 0Oy RO
4 I 1la 1’9 zlo zl1 zlz I j: 1?6 I j’o IJ
Ve =Pin 14 Ve = Pin 24 Veg =Pin 24
GND = Pin 7 GND =Pin 12 GND = Pin 12
D-183 D-184
9405 9406
23]23ETIIIE 3 21 19 17 15
Ag Ay Ay g 11 Iz Dg Dy Dp D Dy Dy D
. E)(()1201 2 Do 123W 13 2 o lo 1 Do Dy D2 D3
7—cr xjo— 10 7 —cp cojo—13
8 —Mss vjo— 11 1—0) Ex sFjo—5
22 —0OfE0 zZp—9 22—0|E SEJO—4
Og 09 0 O3 MR Op 01 02 03 Xp X1 X2 X3
20 18 16 14 14 18 16 20 8 9 10 11
Ve = Pin 24 Vce =Pin 24
GND =Pin 12 GND =Pin 12
D-185 D-186
9407 9410
21 19 17 15 17 I ‘3i
lg I Ip I3 Do Dy Dy D —JcpWECS Dy Dy Dy D3
n—oc'0 T 1213 Do D 2 D3 ; e 2
6 —O| EOx 4— A
22—0| E0g co jo— 13 5— Ay
7 — CP 6—— A3
! B0 X1 Xz X3 0 01 0p 03 8—Q €0 Qo Q1 Oy Q3
10 11 20 18 16 14 16 14 12 10
VCc = Pin 24 Vee =Pin 18
GND =Pin 12 GND =Pin 9
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ECL

LOGIC SYMBOLS

E-1
95H16

n 13 14 15

10—-q
" —

Tcpo—8

Vee = Pin 4
Veea=Pin 5
Vgg = Pin 12

E-4
10136/10137

10 12 11 6 5

CiN Po P1 P2 P
13— CP 0 3

9~ 51 TCcjo—4
7 —4S2

3

=&
-1 P
o—1 8
w— 0

-

5
Veeq =Pin 1

VCC2 =Pin 16
Vgg = Pin 8

9538

9 13 14 10 11

Ay Ay Ay E

w —Of ~
o ~——Of w
—Of ~
5 =0 @
N —Of o
—e'

i

w ~—Qf ©

1

o

Ve = Pin 4
Veca = Pinb

E-2

95H90/95H91
3 2

CP1
=
16
cP2

PEZ

Bm

cP

a4 fo— 9
MS PE

14
Vce =Pin4
Veea = Pin 5
Vgg = Pin 12

E-5
11C05

cpP

apF—11

VCC =Pin 14
Vegg =Pin7
Bias Filter = Pin 6

o

0

Og5 0 07

&
a

07 02 03 O,

N

!

I

Veer © Pin 1

2 1110

3

Vego = Pin 16
Vgg = Pin 8

E-3
95010/95016/10010/10016
9

P

1

(=]

11

!

Rlo—o
S~

T
N

3
6—O)CE

TCcj{oO—4
13—Cl

P
MR Qg Q1 Q2 Q3

T

12 3 2 1514

ch =Pin1
VCCZ =Pin 16
Vgg = Pin 8

Ve = Pin 4, Vogp = Pin 5
Vgg = Pin 12, Vgg = Pin 13 (TTL)

E-9
10162

0g 01 02 03 04 O5 Og O7

Pl [

6 5 4 3 13121110

Veet = Pin 1
Veea = Pin 16
VEE =Pin8
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ECL

LOGIC SYMBOLS

E-10
10171
15 14 2
4 4
Ec Tla b
7—Ao0

9—qA1
-] 002012025032 005016026030

RS

13121110 6 5 4 3
Veeq =Pin
VCC2=Pin 16
Vgg =Pin 8
E-13
10165

5 7 13101112 9 6

Do D1 D2 D3 D4 Ds Dg D7
4—jCP

Qo Q1 Q Q3

3 2 1514

ch =Pin 1
VCCZ =Pin 16
Vgg =Pin 8

E-11
10172
z} 14
AOEC la Ip

A1
00a01a02a03a00501602b03b

HENEEEE

1312 1110 6 5 4 3

VCC1 =Pin1
VCC2 =Pin 16
Vgg =Pin 8

E-14
F100123

0

2

1

2 —>—4
AP L
zz—D——

VCC =Pin9
Vgg = Pin 21

E-12
100170

1516 18 1923 2022 3 4

MAOaA1aA29 Ea Eo Aob Alb
00601a 02503a OO(b)]bozbosb
Frrrrrrt

13121411 7 6 8 5§

Voo =Pin 9
Veea = Pin 10
Vgg = Pin 21

E-15
9595

VCC =Pin 5

Veca = Pin 6
Vgg = Pin 12
GND = Pin 4
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ECL

LOGIC SYMBOLS

E-16
95124/10124

66—

1

7 3

1 2
5 4
1 15
10 12
14
1 13

Ve =Pin9
Vgg =Pin 8
GND =Pin 16

2—VIN —DO%‘

12— VIN —DO%

Ve (VEM) = Pins 1, 13
VCC (Buffer) = Pin 14
GND (VCM) = Pins 5, 9
GND (BUFFER) = Pin 7

VCC:P'n9
Vgg = Pin 8
GND = Pin 16
E-20
11C44
Ul p—13
1 —]RF D1 T—z
3 —] VF u2 F—12
D2fF— 6
4 — PU UF —5
11— PD DF p—10
A B
—D>
Vee = Pin 14
GND =Pin 7

T8 T9T10711712T13T14

BURRRE

9 10 11 12 13 14 15

Vgg =Pin 8
Vee = Pin 16

E-21
11C58

Cx

111...*:(--114

2 —4Vcx Qp—4

BIAS
FILTER

INPUT
3—{fter Q06

Vegq = Pin 1
Vegp = Pin 5
Vgg = Pin 8
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ECL

LOGIC SYMBOLS

~

©

o

~

\VAVAVAT

Y

VR

Veey =Pin4d
VCC2 =Pinb
Vgg = Pin 12

E-25

17 16
18 15

19
20

=

24

IS

Vec=Pin9
Vega = Pin 10
Vgg = Pin 21

E-23
95115/10115

VCC1 =Pin 1
Vcea =Pin 16
Vgg =Pin 8

E-26
9528/95H28

16

1

SD
14 D Q 3

15 i ’CP afo—2
CD

>

13 —q CPc

Vee =Pin4
Veca =Pin 5
Vgg = Pin 12

E-24
95116/10114/10116

==
4 2
I
9 6
12$15
13 14
V|
Dﬂ_ﬂn

ch =Pin 1
Veeg = Pin 16
Vgg =Pin 8

Vec =Pin 4
Veca =Pin 5
VEg = Pin 12
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ECL

LOGIC SYMBOLS

E-28
9534

131115 16 9 10

El Do D1 D2 D3

14 S

1—0] EO 5
MR Qg Q1 Q2 Q3

3 6 7

Ve =Pin4

8 2

Veca = Pin 6
Vgg = Pin 12

E-31
95231/10231/10131

7—{D4 Qip—2

CPq

lo—3

CPc
9—t

jo—14

E-29
95029

O=n OB wbo

JENN

Vegy = Pin 1
Vegp = Pin 16
Vgg=Pin8

»
o
(=]
~
©
®
N

Doa D1a  Ea Ey  Dob D1b

R Qa Qi Q

EEREB;

6 2 3 15 14

Voo = Pin
Voo = Pin 16
Vg = Pin 8

E-30
95130/10130
5
|
$1
7=—D Qip—2

Qijo—3

10—0; ~ Qf—15

" Qjo—14

Do D1 Epa E2.3 D2 D3
5 —0]Gg.1

10 —Of

$230, a; 0 03

2 6 1 15
Vgeq = Pin 1
Veea = Pin 16
Vgg =Pin 8
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ECL

LOGIC SYMBOLS

Ec
Doa D1a  Ea Ep  Dop D1p
6 —1s,
—s
R -
2 3 15 14
Vcc1=Pin1
Veeg = Pin 16
VEE=Pin8
E-37
10168
LIl
Ec Do D7 D2 D
5 —'OGOC o U1 D2 U3
4 —QfG1
12 —O|G2
10 —O|G
3 Qo Q1 Q2 Q3
2 6 1115
VCCI =Pin 1
Veeo = Pin 16
VEE=Pin8

E-35
10135

7 ~——OfJ1 Q1 p—2

—
6 —1+—OfK1 aijo—3
Cp1

e 15

O—14

Ve = Pin i
VCC2 =Pin 16
Vgg =Pin 8

E-38
10173

6 5 4 3 13 12 11 10

I I I

Doa D1a Dob D1b Doc Dic Dod D1d
7—0Ofe

Vece =Pin 16
Vgg =Pin 8

E-36
10153

4 13 12

3 7 914

5 —O)

10 —O)

Ep-1  E2.3 Do Dy D2 D3
Go-1

G2-3 Qp Q1 Q2 Q3

2 6 1115

Vee = Pin 1
Voo = Pin 16
VEg =Pin8

E-39
10175

6 7 101213 9 6

E Do D Dy D3 Dg

Q1 Q;

L

&

w—l8
s—0

——
>

1

Veeq = Pin 1
Veeg = Pin 16
Vgg = Pin 8
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ECL

LOGIC SYMBOLS

E-40
10176

5 6 7 10 1112

Do D1 Dy D3 D4 Ds

9 —CP

Qp Q1 Q2 0304 Q5

2 3 4 131415

Veey = Pin 1
Veep = Pin 16
VEE =Pin8
E-43
11C06
1
DF o
7——CP
9—O|CE Qjo—3
Veeq = Pin 1
Ve = Pin 16
Vgg = Pin 8

E-41 E-42
10186 10166
5 6 7 10 1112 15 91213 6 5 10 11 12 4
| 1111 CITTIT T i
Do D1 D2 D3 D4 Dg E Ao A1 A2 A3 A4 Bp B B2 B3 Bg
9 —fcP
MR Qp Q1Q2 Q3Q4 Qs A< B A>B
BB ERR |
1 2 3 4131415 3 2
VCC =Pin 16 ch =Pin 1
VEE=Pin8 Veeo = Pin 16
Vegg =Pin 8
E-44 E-45
11C70 100130
5
16 1 520 15 24 6
11—-D S0 QpF—2 &
1 Uy
9 —OjJCE Qlo—3 €0 E1  Ez Do D1 Dz
Cp 17 —{cDg
2—{cDy
i 4 —{cDy
. 18— SD
Ve =Pind 23— SD(:
VCCZ:Pin16 3——‘SMRMS Qo e}
Vee =Pin 8
B~ LTI ITIT

2219 14 13 11 12 8

Veg = Pin 9
Veea = Pin 10
Vg = Pin 21
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ECL

LOGIC SYMBOLS

E-46
100131

16 1 520 15 24 6

CPC

E-47
100150

2324 17 16 19 20 1

Ea Ep

E-48
100151

2324

6@*

1819 20 1

CPo
17 Cbg

2— oy
a—cpy
18— spg
23 — so,

3 —] sD.
] MRMS Qo Qi

TS

22 19 1413 1112 7 8

CPy  CP2 Do Dy D2

Vee =Pin9
Veea = Pin 10
Vgg = Pin 21

E-49
100155

2324 1516 1718 1 2 3 4

O]

Ec Do D1 D2 D3 D4 D5

CPe Do D1 D2 D3 D4 Ds

D1a D1c, Dig
19—} so Doa Do Doe "°Dog
20 —OI'sg
MR Qa

TITTT

22 1314 12 11

Vee =Pin 9
Veea = Pin 10
Vgg = Pin 21

MR Qo Q1 Q2 Qs MR Q1 Q2 Q3 Qg Qs
22 16 156 14 13 12 11 8 7 6 5 4 3 22 1615 14 13 1211 8 7 6 5 4 3

VCC =Pin 9
VCCA =Pin 10
VEE = Pin 21

E-50
9579

10 11 16 1 14 15

Bo Ay By Ay By A3 By

-

Vee =Pin 4
Veca =Pin 5
Vgg = Pin 12

Vec =Pin9

Veea = Pin 10

Vgg = Pin 21
E-51
9580

9 7 16 15 1 13 11 14

L]

By So Ao By S A; By S, A,

10 —OofE
Co C Cy
6 3 2
Ve =Pin4
Veea = Pin 5
Vgg = Pin 12
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ECL

LOGIC SYMBOLS

14—,
13—ay

11—4, :

Ve = Pin 4
Veca = Pin 5
Vgg = Pin 12

E-55
100171

221516 17182324 1 2 3 4 5 6

AERNNEEREENEE

9—184
10—Js,

VCC1 =Pin 1
Voo =Pin 16
Vgg =Pin 8

E-56
95H55

1 .15 13 10 8 2 16 14 11

AR RRR

I
1o—}so B 108,128 13,100 1y, 120 13,100 1y 120 1,
20 —{S4
ZB Zh ZC
1413 1112 7 8
Vee =Pin9
Veea =Pin 10
Vgg =Pin 21
E-58
95H84
1413 9 10
Ao Bp A By
N——ods Cop—7
1——Cin A )
15 ———f LBy 0
16 —— LAy LBof—2s
Fo Fy

!

Vee = GND = Pins 4, 5
Vgg = Pin 12

Ag Ay Ay Az A; Bg By By By By
7—O{E

P >
-y

Vge =Pin 4
Veea = Pin 6
Vgg = Pin 12

E-59
10160

9 10 11 12 13 14 15

AREEERRANA N

lo 11 12 13 la Is lg 17 18 lg 1o 111

Po

2

Vet =Pint
Veez = Pin 16
Vgg =Pin 8

E-54
10174

3 6 4 6 13 11 12 10

LIl

» N
omio— 3

loa 11a '2a 13a lob Mb 12b 13

7 —1
i Za Zp
2 16
Veet =Pin 1
Vecp =Pin 16
Vgg =Pin 8
E-57
9578
8 9 10 11 1 16 15 14

L]

Ag Bg Ay By A, By Ay B3

B—OE

Co ¢y [ [

6 7 3 [
Vec =Pin4
Veea=Pins
Vgg = Pin 12

E-60
10170

6 7 9 10 11 12 13 14

RRERARAAR

lohh 12 13 1a 15 lg 17 Ig 19 hho

PQO-8 PQO-10

l l
2

15
VCC1 =Pin 1
VCCZ =Pin 16
Vgg =Pin 8
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ECL

LOGIC SYMBOLS

E-61
10179

14 4 10 712 913 5

Po Go P1 Gy P2 G2 P3 G3

Gp—2
11— Cn pf—15
Crraf—3

Cn+2

I

6

VCC1 =Pin 1
Veez = Pin 16
VEg = Pin 8

E-64
95000/10000

7 910 11

5
13 PE Po P71 P2 P3
4 cpP

b.
SMR Qp 07 0z Q3

RN

12 3 2 1514

Veeq = Pint
VCCZ =Pin 16
Vgg =Pin 8

E-67
9503/95H03/
95H23/95L23

16 2
= [ —
1n—1

6
S——rzD:s
[ wm—
10 8

VCC =Pin 4
Veea = Pin5
Vgg = Pin 12

E-62 E-63
10180 95H00
1[2 110 9 1 13 14 15
Cj1 Ay By Sa Sg Sg SA C;2 A2 By 5' o PE Pg Py Py Py
10 DsMR Qg Q; Q, Qg
Fi F1 Col Fy Fo  Co2 I ] -l
il [T | b e s
165 2 14 1 13
VCC =Pin 16 VCC - Pm_ 4
. VCCA =Pinb
Vgg = Pin 8 .
Vgg = Pin 12
E-65 E-66
10141 9502/95H02/
95H22/95L22
135 69 1112
(LIl : 3
DL DR P3 P2 Py Pg 15
4 ——4 CP 14 2
10—s; ‘g .
| 9
[ i Q3 Q2 Q1 Qo 10 7
NN
3 2 1514 Voo =Pind
Veer =Pind Veea = Pin 5
Veeg = Pin 16 Vgg = Pin 12
Vgg =Pin 8
E-68 E-69
9504 /95H04/ 9505
95H24/95L24 )
= - :
10— L

n—i

14—
15—

16—

11

Veg =Pin4
Veea = Pin 5
Vgg = Pin 12

10

1 [

13
T ) >—
VCC =Pin4
Veea=Pin
Vgg = Pin 12

2-194




ECL

LOGIC SYMBOLS

Vee = Pin 4
VCCA =Pin 5
Vgg = Pin 12

E-73
95004

0!

9110
11 15

12 14
3

&

Veeq = Pin 1
VCCZ =Pin 16
Vgg = Pin 8

E-76
95103710103

Jo-

3

IS

5
6
7
10
1"

14

E-71
95002

1

11 15
12 14
1

Ve = Pin 1
VCCZ =Pin 16
Vgg = Pin 8

E-74
95101/10101

4 5

10 14

Veet = Pin
VCC2 =Pin 16
Vgg = Pin 8

E-77
95105/10105

VCC1 =Pin1
VCCZ =Pin 16
Vgg =Pin 8

Vg = Pin 1
VCCZ =Pin 16
Vgg =Pin 8

E-75
95102/10102

ch =Pin 1
Vee2 = Pin 16
VEE =Pin8

E-78
95106/10106

~Noo s
w

99

HwWN
o

Vet = Pint
Vg = Pin 16
Vgg =Pin 8
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LOGIC SYMBOLS

E-79
95107/10107

) I
o) I il
) I wi
ch =Pin1

Vcez =Pin 16
Vgg =Pin 8

E-82
95111/10111/10211

2
==
4
12
=) =
14

Veeq = Pins 1, 15

—0®© Non

1
1

E-80
95109/10109

Vega = Pin 16
Vgg = Pin 8
E-85
10117
4 2
5 3
6
7
9
10
m
12
13 14
Veeq =Pin 1
Ve = Pin 16
Vg = Pin 8

E-81
95110/10110/10210

5. 2
6 3
7 4
9 1
1" 1

Veeq =Pins 1,15

INAIY

Ve =Pin 16
Vgg = Pin 8

ﬂ
¥

12 —
13_?15
9-—4

Veey = Pint
VCC2 =Pin 16
Vgg =Pin 8

E-86
10118

Veeq =Pin
Voo = Pin 16
Vgg =Pin 8
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LOGIC SYMBOLS

ECL

E-89

E-87
10119

Veer = Pint
VCC2 =Pin 16
Vegg =Pin 8

100101

15
16
17 —
18

19

20
22

23—

24
1

2
3
4 ——
5
6

vl

1
12

e
H

17
18

19
20

23
24

1
2

3
4

22-—>—

E-90
100102

=D
==
=D
==
=

Vec =Pin 9
Veea = Pin 10
Vgg = Pin 21

Vec =Pin 9
Veea = Pin 10
VEE =Pin 21

16
15
13
14
12
1
8

7
5
6

E-88
10121

s

'

N
L

Vegy =Pin 1
Vegp =Pin 16
VEE =Pin8

E-91
100107

_D._g

o) = ik

18 — 15

DE

20 p——13
) = N

23 — 11

g D= a
1 — 7
) I =
3 5

Vec=Pin9

Vcea = Pin 10
Vgg = Pin 21
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LOGIC SYMBOLS

1
16
15
14
13

8
9
10

1

E-92
100117

Ve = Pin9
Veea = Pin 10
Vgg = Pin 21

E-94
11CO01

Veep =Pin6
Veez = Pin4
Vgg = Pin 12

0—13

11
o—12

:33(.}__ :
>

13
14
15
16
17

18
19
20
22

23
24
1
2

oo hw

7
8

E-93
100118

-
-

=g
L
=S

=D

Vee = Pin 9
VCCA = Pir] 10
Vgg = Pin 21

12
11

E-95
10181

2120 1819 16 11 10 9

L1 I J] 1]

Ao Bo A1 B1 A2B2 A3 B3
¢

22—4Co 4 b—5
23— M
14— So
17— 81 Gl—4
15— S2 PF—38
13— S3F E
0 1 F2 F3
2 3 7 6
Veet = Pin
VCCZ =Pin 16
Vgg = Pin 8
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RTulL

LOGIC SYMBOLS AND CONNECTION DIAGRAMS

LOW POWER ELEMENTS:
F-2 F-3
909 910

F-10 F-11
204 905

F-15
923, 974
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CONNECTION DIAGRAMS

Counter Micrologic

F-22 F-23
959 960
GATE 1: ~ 16 Vee Zy 1] ~ 16 Ve
Ve Z, 2 t]15 Zy 2 2[] 15 1
la 3[] (14 14 z5 3[] 14 1g
RESET z, 4[] 13 24 3 4] 13 24
2z, 5[] 1127, 2y 5[ )12 %
COUNT I 6E :l” I Iy 6!: ]11 Z,
2, 7] 10 2, 12 7] J10 2,
GND 8: []o G 8[] 1o 2
CuL 958 Decade Counter 4-Bit Latch Decimal Decoder (NIXIE) Driver

CuL 989 4-Bit Binary Counter Cul 959 CuL 960

Typical Application

GAS FILLED
READOUT

6789
0000

Vec O
CuL960
l—o
|—O | COMPLEMENTARY
GATEO CuL959 O 1-2-4-8 OUTPUT
I °
- [ | l +——OCARRV
RESET O CuL858
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DTL

CONNECTION DIAGRAMS

G-1

930, 932
944, 961
1800, 1801
A/
1E ] 14
2[] [J1s
s ]2
5[ Ej 10
6] mE
7E :| 8
Ve =Pin 14
GND = Pin 7
G-4
1806, 1807
/
1 ]

£
K

0

0

Ve =Pin 14
GND = Pin 7

G-2
1802, 1803
1O ~ [ ]+
2 [ 13
3 [ 12
a4 E -—ID n
s ] 10
6 [ r ]
7 ]s
Vce =Pin 14
GND = Pin 7
G-5
1808, 1809
-/

6 [ Jo
g Yh
Vce =Pin 14
GND =Pin 7

G-3
1804, 1805
O ~ 14
2 E :13
3 [ (]2
4 E :]11
5E :|1o
6 —1]e
7 Lii_:—:la
Vce =Pin 14
GND = Pin 7
G-6
1810, 1811
1O ~ [ ]
2 [ [ ]s

Vce = Pin 14
GND = Pin 7
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CONNECTION DIAGRAMS

G-7
1812

]

1 ~ :|14
2EE ]
3 ]2

%::m
B

7 [ (18
Vee =Pin 14
GND = Pin 7
G-10
946, 949
/
1O ]+
2E§ (] 3
3 [ &:12
4: :11
5E§ [0
6 [ Ejg
7 [ ]s
Vee =Pin 14
GND = Pin 7

G-8
9157, 9158
1O ~ ]
2 E% ] 3
3 [ ]2
4 EE) ]
s o
6 [ E:g
7 :3
Vce =Pin 14
GND = Pin 7
G-11
962, 963

Vee =Pin 14
GND = Pin 7

G-9
933
/
1] ] 14
2[] ]
s ]2
a[] (]
5[] [ J1o
e[ Jo
7[] [ ]s
No connection required to Vg (Pin 14).
Vce =Pin 14
GND = Pin 7
G-12
9109, 9110, 9112
9135, 935, 936
937
-/
O ]
2 [ [ ]
3 [ Lj 12
a [ ? (]
5 ] ] 0
d  Ch
7 [ []s
Vce =Pin 14
GND = Pin 7
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CONNECTION DIAGRAMS

]2
’l—:ln
:]10

e
Rk
:|14
] 3

:9

1813
\_J
1: c Q
O [=1
3E c a
Ol
5E—L ED Q
s [ F
c ﬁﬂ
7E b a
8 [
Vcc=Pin16
GND =Pin 8
G-15
9093, 9094

Vce = Pin 14
GND =Pin7

G-14

D

1814

1O _D\QJ :]14
ZEJ = []3
3 z ] ]2
4E _ E:LLJH
5:-—| o Q—L:m
6 [ =) 39

L5 P

Vce = Pin 14
GND = Pin 7

G-16
9097, 9099

kgl |8

\_/
=

—4s 5o

b
-

=)

m
[ ]13
]2
]

l——:lw

:sDOIJQ
L—-Kcna’-‘-I 8
;———Y_
Vce = Pin 14
GND = Pin 7
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CONNECTION DIAGRAMS

G-17
941, 951

]+

-/
2 E—-I [ ]13
’ E ﬁcso :12
a[H— 1

:[_—:I”
5[] ] 0
6E TIMING 39

NETWORK

™ :8

Vee =Pin 14
GND =Pin 7

G-19
950

a[] :]11
= 1T =
*6 [ HE

7 :s

*These inputs are capacitively coupled.

Vce =Pin 14
GND =Pin 7

G-18
945, 948
U/
[ ]
]

]2
]

mE
:]8

Vce =Pin 14
GND =Pin 7
G-20
9111
U/
] 14
(]
:| 12

L]

Vce =Pin 14
GND = Pin 7
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LINEAR

CONNECTION DIAGRAMS

L-C-1 L-C-2

1 A\ 1a
ne [ [ Inc

2
—iNna ] | ]sTROBE A
3 2
+iNA ] } [ ]ano
4 11

5 0
+ive ] [ Jour
6 5
~INB Ej } | ]sTRoBEB
7 3

NOTE: Pin 4 connected to case. Ne q [1nc

L-C-4 L-C-5

T F_U_—M
ouTB jOUTC

oural] Jouro

v /A Jovo
_INAé ]«IND
HNAi ] -mo

6 9
7

~INB: DHNC
+|Nslj = ﬁ—INC

L-FB-1

1

MEM [j

2

-~

3

+IN E

4

mem ]

5

swiTcH GATE[ ]
6

switcH [ ]

7
cLamp[]

— + OFFSET Q
v 1:' v NULL

PULLUP
8QresisToR

L-C-6

BALANCE/
STROBE

BALANCE

Metal Can and Mini-Dip
connection shown

L-FB-2

_U_5 NC

13
:‘ SUPPLY
12

:l STORAGE

T
] TRIGGER OUT
10

[]syncin
9

] sync GATE

8
mE

2-205



LINEAR

LOGIC AND CONNECTION DIAGRAMS

L-i-1

G1a
GAIN SELECT

o
G28
GAIN SELECT

Gig
GAIN SELECT

Metal can outline is shown

L-1-4

L-1-7
outA [ Vee 1
TERMINATION A ouT B
IN A1 TERMINATION B
IN A2 EXPANDER
IN A3 IN B2
IN A4 INB1
GND ] Vee2

L-1-2
ACTIVE L Y
PULLUP A1
2 7
out a1 [ ]
3 72
out Az [ L_"
AcTive & IE
PULLUP A2 [ ]
> i
nat [ ]
3 T
inaz [ ]
2 ¢
in a3 [ ]
3 S
ano [ ]
L-1-5
1 14
outa [
2 3
nvsta [
3 12
Rresp A [
7 T
wa [
5 70
outc [}
3 5
Hystc [
7 s
ano [
L-1-8

Vec

ACTIVE
PULLUP B2

OuT B2
ouT B1

ACTIVE
PULLUP B1

IN B3
IN B2

INB1

Vee
ouTB
HYST B

RESPB

L-1-3
i— S —16
outa [ Vee
2 15
AT oL Hours
sraose a[] G
7 3
RESP A [ ] stroseB
5 2
ar[] [ Jreses
6 S il 5 I
1300 [ ] BES
7 10
A—: [ ]300
s 9
ano [ nE=

L-1-6

L-1-9

GND

NC
IN A1
IN A2
IN A3
INAO

VbD
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LOGIC AND CONNECTION DIAGRAMS

L-1-10

GND
NC

NC
OUT A
INA
NC

Vob

L-1-13
1
IN AT q 1 vee
7 3
inaz [] [] v-
3 12
ne [] [ e
7 T
out A [] ] inve2
5 10
sTROBE A [_| [ I ne
5 3
sTRoBE [} [ JouTs
7 B
Gno [] [ ]stroBEB
L-I-16

L-I-11 L-1-12

Lsa|N|:1 ~ s [ ] Vee

BIT3IN [: 2 15 [ ] mssouT
siT2in[]3 14 [ eiT20UuT
MSB IN E 4 i3[]eiTaour

v—cs 12 :IVREF—Z
ano [ 1 : LSB OUT
vRer -1 7 10 ;] lout

rerout [ 8 9{] ‘Rer
* Internal Connection
L-1-14 L-I-15
SOURCE 1 S H—
IN A1 coLLEcTORS Ls - Veea
IN A2 outA[} [Jouts
3 T
INA ] inB
INH A ; E
STROBE 1 ] noDE R
INH B E5 &
sTRoBE 2[] [ ] INTERNAL R
IN B1 6 1
IN c: [ Jino
IN B2 7 0
OUTC: [ Jouto
8 9
GND [ [ ] veer
L-1-17 L-1-18
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LOGIC AND CONNECTION DIAGRAMS

L-1-19

Vee
IN B2

INB1

ouTB

Mini-dip package outline is shown

L-1-21

IN A1E1
INAZé

3
inas [

\J

4 13
IN A4 [5: 1:2 IN B4
IN A5 g ;1] IN B3
IN A6 IN B2

] H
oUT A ; g IN B1
GND E :I ouTB

L-1-23

OUTPUT A vee

OUTPUT A OUTPUT B
INPUT A OUTPUT B
GROUND INPUT B

L-1-20

Mini-dip package outline is shown

L-1-22

\_J 16
Vee

5
] sTroBE C

1D
RA [ Jre
sTROBE A [] j3 ouTC
IN A1 ﬁ -——G—ﬁ IN B
IN A2 [9: ﬂ STROBE B

7 10
out A [] [1rs
) 9
GND [Jouts

L-1-24

8
-1 : Vee
7
:] OUTPUT B
6
: +INPUT B

5

:I ~ INPUT B
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LOGIC AND CONNECTION DIAGRAMS

EXT
CAP

IN A1
IN A2
~VREF
+VREF
INB1
IN B2

Ve

L-1-25 L-1-26

L-1-29
L-1-27 L-1-28
16
] Vee piscHARGE []1 ~ :Vcc
T
V,
] SE‘TS cc THRESHOLDE 2 13 :DISCHARGE
T8 DISCHARGE CONTROL
i =1 out voLTAGE 3 12 ] THRESHOLD
c TIMING CONTROL
3 ;zl RC THRESHOLD RESET : 4 LA voLTace
o
> MoD
z ]1 CONTROL outeut[]5 10[JreseT
S VOLTAGE
21 [Lald rriceen Triceer 6 9 Joureur
o3f ko
%; ;l RESET Grouno []7 s[ ] RiccER
p=}
C Poeno

L-1-30 L-1-31 L-1-32

= 16 EXP j—j
v EXP v v
cc cc CAP cc

i CAP = T
[ ] sTrose A IN A1 : A IN A1 :l STROBE A
7 T4 T4
[Joura IN A2 STROBE A IN A2 [Jouta
7 3 3
—
] ano2 ~VReF ] outa —VRer [ ] ono2
12 V] i
[ Jouts +VREG [] outs +VREF ] outs
7 T T
] sTroBE B INB1 ] sTrose B INB1 [] strose 8

T 0

IN 82 ] s INB2 [] ne
) 5
V- : GND V- ] ano
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CONNECTION DIAGRAMS

L-OA-1 L-OA-2 L-OA-3

COMP 1A
IN FREQ. COMP.

FREQ.
CcomP

NOTE: Pin 4.connected to case. NOTE: Pin 4 connected to case. Metal Can connection shown
Metal Can connection shown Metal Can and Mini-Dip connection
shown
L-OA-4 L-OA-5 L-OA-6

FREQ. COMP. 1

Metal Can connection shown

L-OA-7 L-OA-8 L-0A-9
1 14
“nal] / OFFSET
= NULL A
+N A :] V+ A
OFFSET [ P 2
ouT A
NULL A 131
v-[] [ Ine
5 10
OFFSET
NULL B —-;] outs
Metal Can and Mini-Dip +IN B; E :SI v+B Metal Can and Mini-Dip
connection shown -iNB[] OFFSET connection shown
NULL B
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CONNECTION DIAGRAMS

L-OA-10 L-0A-11 L-OA-12

OFFSET ADJUST
(OPTIONAL)

V-
(SHORTED
TO CASE)

CURRENT SENSE

Connection shown for Connection shown for
Mini-Dip and Metal Can Mini-Dip and Metal Can
L-OA-13 L-OA-14 L-OA-15

Connection shown for Connection shown for
Mini-Dip and Metal Can Mini-Dip and Metal Can
L-OA-16 L-OA-17 L-OA-18

1 14 L\
+|N3|j_ ] outa [ [ Jouto
: . e u
+inal H +INC -INA —-IND
e 1> A
"NBEJ- j*'ND +INA; +j+|N|3

11 1
ouTAt_ j—IND v+d [ ] v-oreno
10

ouTB'i\— ﬂOUTD +INBI:S:: ]+we

—|NBE K_&_l—gjouTc —INBi :gj_”\]c
7 |+ jLs 7 8

euo'j outs[] bou‘rc

]-mc
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LOGIC SYMBOLS AND CONNECTION DIAGRAMS

L-VR-1 L-VR-2 V-VR-3 L-VR-4
5 {E» E COMMON
IN
out
21 (1)
o ? out e N IN
] @ comm m
comm N comm 3)
T (1) ouT 3)
(2)
IN out
(1) (3)
CoMM
(2)
L-VR-5 ] L-VR-6
\J~ REGULATED U]
OUTPUT N[ 14 Inc
N E j COMM O ]
FREQUENCY
CURRENT COMPENSATION ~ CURRENT LIMIT[ | 2 13
umit O Q SHUTDOWN (. COMPENSATION
CURRENT SENSE[] 3 12 Jv+
BOOSTER
6 Q) FEEDBACK
OUTPUT -in[]a 1 Jv
OUT[: ] DCONT - [ve
+INn[] 5 10 ] vour
UNREGULATED REFERENCE
INPUT BYPASS vrer[] 6 9[]vz
GND
v-[]7 8[Inc
L-VR-7 L-VR-8 L-VR-9 L-VR-10

CURRENT NC

LiMIT 7 ﬁ
CURRENT LO FREQUENCY GND comm ]'N
SENSE O QL COMPENSATION

REG I
REF O
“neb2 sO v+ Q2 8Q outpPuT

REF
3 7() BOOSTER
+INQ3 70 v¢ suppLy 9 00ST CONTE :IOUT

03 comp U : (J CURRENT
VREF Vout umit
v UNREG
- INPUT
L-VR-11
COMM ouT
(1 (2)
IN
3)
COMM IN
ouT
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MOS

LOGIC SYMBOLS

M-1
1103
3—— "0
4—aM rlo—s
2 A2
';_ :3 Dy fp—12
3 :: R/W JO—18
9 Az
13— Ag CEfO—16
6 Ay Doyt
!
Vgg = Pin 17
Vpp = Pin 1
M-4
4096
13 2 i
CcS Dy WRITE
5— A0 N
7—f A1 RAS Jo— 4
6— A2
12—4 A3
11—4 A4 cas fo—15
10— As
Dout
14
Vgg =Pin 1
VSS =Pin 16
Vpp =Pin 9
VGG =Pin8

M-2
2102
Z 1 3
cs DiN RW
8 —1 Ag
4 ——a Aq
5— Ay
86— A3
17— Aq
2= Ag
1——] Ag
16— A7
15— Ag
14— Ag Dout
!
VSS =Pin9
M-5
3257
8 10 21 22

Ll

lELNK

SO s WN -

CP RESETCC CE o,
]
]
04

Ao Og

Ay %

Ay 0y

A3

Aq

Ag COUNTER OUT

Vgg = Pin 24
Vgg = Pin 23
VDD =Pin 12

M-3
3538
19 17 15 13 9 20
€S Dip Di2 D3 Dig RW
5 — Ao
6 — Ay
7 — Ay
4 — A3
3— Ay
2— Ag
1—] Ag
21— A,
Dot Doz Do3 Dog
18 16 14 10
Vgg =Pin 8
Vpp = Pin 22
M-6
3258
9 10 1112 1314
Ag AjAg Ay Ag Ag
cp fo—— 2
MR O—— 15
04 050304 Og
3 4 I 6 7
Vgg = Pin 16
Vpp =Pin 8
VGG =Pin1
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LOGIC SYMBOLS

M-7
3260
13 Ag
14— Aq O1p— 5
15 — A2 O2p— 6
— A
:‘: A3 o3 p— 7
—1 A4
18— As 04 8
23— My 05 9
22 — Mz Og |— 10
19 —Of RST A O7p—n
20 —Of cp
21 —Of RST B
2 ——0cC TC p=— 4
3 CE
Vgg = Pin 24
Vgg =Pin 1
VDD =Pin 12
M-10
3351
26 Do Qo p— 3
26 -——Jm Qp— 4
24 —— Dy QpF— 5
23 ——D3 Q3p— 6
22 —— Dy Qp— 7
21 —|Ds Qs f— 8
20 — D¢ Qf— 9
19 — D7 a7fp— 10
18 —0g Qgf— 11
27 —O| IE OE jo— 2
16 —f IR SOp—13
17 —{si ORp— 12
Vgg = Pin 28
Vpp = Pin 14
Vgg =Pin1

M-8
3514

21 20 19 18 17 16 15 14 13

| | | 11

Ap A1 A2 A3 A4 As Ag A7 Ag
22 —fCSo
23 —4 CS1
2 —4CS2
3 =4 CS3
D00 001002003004 P05 Poe Do7
4 5 6 7 8 9 10 11
Vgg = Pin 24
Vpp = Pin 12
VGG =Pin 1
M-11
3355/2533
6
5 D1 CLOCK
3 SEL Dout p—1
7 ——— D2
Vgg =Pin 8
Vpp = Pin 4
Vgg =Pin2

M-9
3341
e
W ey [
4 —4 Do Qo p— 13
6§ = D1 Q) p— 12
6 ——1 D2 Q p— 1
7 ~ D3 Q3 p— 10
MASTER
RESET
9
Vgg = Pin 16
Vpp =Pin8
Vgg = Pin 1
M-12
3342/3347

3 6 10 15

| | |

D1 Di2 Di3 Dig
Recq

|Recp
Rec3
Recq

CLOCK

Do1 Do2 Do3 Dog

LTl

1 4 7 13

VSS =Pin 16
Vgg = Pin 12
VDD =Pin 8
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MOS

LOGIC SYMBOLS

M-13A
3348

22 23 24 1 2 3

I I

Dt D2 Di3 D4 Dis Dis

5 —Rec
OEjo—18
7—cLock

Do1 Do2 Do3 Dos4 Dos Doe

" 8

17 14 13 12

Vgg = Pin 20
VGG =Pin 6
2__ VERTICAL
C/BwW T DRIVE
1o '—3——.ODD FIELD
| Even FIELD
7__ HORIZONTAL
. DRIVE
. 4__ COMPOSITE
CLOCK 1 BLANK
0
14 6 __ COMPOSITE
- SYNC
5 __ COLOR BURST
CLOCK 2 FLAG
—0
13 15_ 6=0° COLOR
SUBCARRIER
1zT Tn
HORIZONTAL VERTICAL
RESET RESET

M-13B
3349

13 14 15 1 2

Ll id

M-14
3356

4 7 12 15

L 111

Dt D2 D3 D4 Dis Dig

4 ——Rec

6 ——] CLOCK

Do1_Do2 Doz Dos Dos Dos

RN
12 11 10 9 8 7
Vgg = Pin 16
Vgg =Pin5

M-16
3705/08

12 1110 9 ]3 i 6 5
S1 S2 S3 S4 S5 Sg S7 S
14 A‘01 2 S3 54 55 S6 57 S8

15—Aq

16— A2 o oEf—1
0

VSS =Pins 2,4
Vpp = Pin 13

D1 Di2 Di3 Dig
3——Rect
6—~—4Rec2
11—Rec3
14—qRecy
1—jcLock
Do1 Do2 Do3 Do4

L]

2 5 10 13

VSS =Pin 16
VGG =Pin 9
Vpp = Pin 8
M-17
3814
MP =100 +2000
— Qg
—of TRANS Ge2
Qga1
op
—] STEP BLANK
Op Og Og Op O Oy O, 04 Og

T

RERRRRRR

VaG = Pin 15
Vpp = Pin 13
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LOGIC SYMBOLS

|44 ]]

M-18 M-19
3815 3816
5 4 3 7 2 11514 9
MR - 100 | l l l I l J |
Ccer A B CDEFG !
CE2 DP f—— 12 ——Of MP TC p—— 13
cp
SYNC TRANS 6 ——Of CLK TC jO—- 11
ASYNC TRANS BLANK JO—
STEP
0a OB Oc Op O 07 02 Oq Og
FETETTTT Vsg =Pin 16
VGG =Pin 10
Vgg = Pin 24 Vpp =Pin8
VDD =Pin 13
VGG =Pin 15
M-20
36 38 33 34 31 32 30 26 24 37
50/ SLEEP  SNOOZE
SELECT SET
2/24 FAST SEC ALARM  BLANK
SELECT  SET OFF
1 Hz e 39
— ALARME
35 50/60 Hz ouT 25
SLEEP
outTf—72%
23 ———DR. comMm. PM =40
AMp—1
HR. MIN. x 10 MIN.
7
HRSx10 a bedefg Sbcefg abcdefg
]lll[ll flllll Il I
6l703] 1215110 19|21)18
2 5 8 9 4 13 14 11 18 22 20 17
Vgg = Pin 28

Vpp = Pin 29
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BIPOLAR AND ECL MEMORIES

LOGIC SYMBOLS

R-1
93407/93433

ILIL [ ]]]

X0 X1 X2 X3 Yo Y1 Y2 Y3

—{Wo Wiy
So S
93407
VCC =Pin 4
GND = Pin 10
93433
VCC = Pin 14
GND =Pin 7
R-4
93411/93421
345
[ 4
cs D WE
1—ag IN
2—1A1
14 —4 A2
16— A3
7—1A4
9—As
10— As
11—A7
Dout

*—0)

Vee = Pin 16
GND = Pin 8

R-2
93403/93404/
93405/9389/7489
LS
cS Do D1 Dy D3 WE
1— Ao
15— Aq
14— A2
13— A3
Op 01 02 O3
5 I 9 1N
VCC=Pin 16
GND =Pin 8

R-5
93419

1513 4 5 6 7 8 9 101112

25— Ag
26— Aq
27— A2
1——1 A3
2—1 Ag
3—1 As

LT

CS WE Dg D¢ D2 D3

[11]

4 Ds Dg D7 Dg

Op 04 02 03 04 05 Og O7 Og

TYTT99779

24 23 22 21 20 19 18 17 16

Vec = Pin 28
GND = Pin 14

R-3
93410
765 9 10
cs D WE
1— a0 IN
2— Ay
3— A2
4a—ag
12— Ay
13— As
14— A6
15— A7
Dout
1
Ve = Pin 16
GND =Pin 8
R-6
93412/93422
C51CS220 9 11 13 15

19$ 17

a—no CS WE D1 D2 D3 D4
3— A

2— Ay

1—A3

21— Ag

5—] As

6— A6

[ o OE 0107 03 04

|

18 10 12 14 16

Ve = 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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BIPOLAR AND ECL MEMORIES

LOGIC SYMBOLS

R-7 R-8 R-9
93415/93415A/ 10405 10410/95410
93425/93425A

93L415
1 15 14
$ J) 11 12
1234 9101112
cs DIN WE
2 — Ao
3—1A AQA1A2A3 AgAsAGA
5 0 A1A2A3 A4A5A6AT7
D WE X
4 —Az IN 6 ofcs2
5— A3 7
6 —Aq 14 ————0| WE
9—As 13— D
10— As
11— A7 Dout
12— Ag
Dout
131" Dout 15
] 15
7
Vee = Pin 16 VCC =GND =Pins 1 and 16 Ve = Pin 16
GND = Pin 8 Vg =Pin 8 Vgg = Pin 8

R-10 R-11 R-12
10415/10415A/ 100415 93434

95415
14 15 13 6 7 4
) | ) b : i

. cs D WE J,
2—Jag CS DN WE 12— a0 N :
3—1Aq 13— A1
4— A,y 14 —A2 10— Ao
5— A3 17— A3 11— Aq
6— Agq 19—A4 12— Az
7—] A5 20—]4s 13— A3
9—] Ag 22 —1Ae 14— Ag
10— Ay 23 —A7
11— Ag 1—Asg 00 01 02 03 04 O5 06 07
12— Ag Dout 2—1A9 DouT ? T T ? ? T ? T
I ] 12 345 6 7 9
1 11
VCC =Pin 16 Ve = Pin 9 Ve = Pin 16
VEE =Pin 8 Vgg = Pin 21 GND = Pin 8

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

LOGIC SYMBOLS

R-13
93406/93416/
93426

R-14

93436/93446

1
l 93431/93441/

R-15
93432/93442/
93438/93448

13 14 CSq TS, CS3 CS4
5 o cs 21 20 19 16
6 Aq
7 Ao !
5 4 A3
6 ——— 3 ™ 93431/93441
7 —
2 A —q A
O 93406 5 8 0
3 — 1——Ag 77— A
f 15 A7 6 — A2
15 A7 14 Ag 5 —4 A3
07 0y 03 04 01 02 03 04
4 —] As
2 — Ag
12 11 10 9 12 " 10 9 1 —q A7
o Ve = Pin 16
Ve = Pin 16 G(I:\I(I:J —Pinsg 23—1"8 0,0, 0304 05 05 07 Og
GND = Pin 8 =rn
R-17 BRERRRR
R-16 95401 9 10 11 13 14 15 16 17
93454/93464 9 8 7 6 10 111213 VCC = P|n 24
s, Cs, 653 Coa I I ] GND = Pin 12
Xg Xq X2X3 Yg YqYp Y3
21| 20| 19| 18] s ——wo
R-19
e s w, 10145A
8—Ag s, So¢ 109 7 6 5 41112
—Ja
7 A1 | L [ |
6—fA2 Ao A1 A2 A3 Dg D1 D32 D3
1 14
s—as 3—0jfcs
a—ag Vee = GND = Pin 2
= Pi 13-—q WE
3—]As Vgg = Pin 3 Qo Q7 Qp Q3
2 : R-18 I
1—]a ) 2 1 1514
7 95400
22—Ag 8 10111314 9 Vee = Pin 16
23—A
9 01 02 0304 050607 Og l l Vgg =Pin 8

I I I r[l [ Cs Do D1 D2 D3 WE

9 10 11 13 14 156 16 17

2 —4A0
1 —] A1
. 16— A2 _ -
VCC =Pin 24 15— a3 Ve = GND =Pin 5
GND = Pin 12 VEE =Pin 12
Qp Q1 Q2 Q3
7 6 4 3

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

BLOCK DIAGRAM

S-1
CCcD-101

Vee =120V
1 23
ox op ox
0 o 0
19 1 17
PHOTOGATE| 2 L2 I
18 28 38
AND IMAGE
ANALOG ENSORS ANALOG Q o o
TRANSPORT (
SHIFT REGISTER EMENTS)

SHIFT REGISTER

TRANSFER GATES

9 %3¢ O—
10 2¢ O- I e }
1 ¢1c O— O o)
12 24
Vss

ORp 15

[

©R16
GATED CHARGE
DETECTOR OUTPUT
PREAMPLIFIER

Op 14

Og 13
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CCD

BLOCK DIAGRAM

S-2
CCD-110

GATED CHARGE
DETECTOR
PREAMPLIFIER

COMPENSATION
AMPLIFIER

O-= LEAD PINS
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CCD

BLOCK DIAGRAM

S-3
ccb-121

$1a(®

0s @)

s@

ST L,

Y31S61934 LdIHS 90TVNY

©
T
V@3 O

ENEREFS T

1725

- ‘
- = SINIWIT3
m m - e
L HOSN3S 30VWI
o ‘wm

" 31v9_u3JSNvEL

Y3181934 Ld4IHS 90TVUNV

j——cob@

PREAMPLIFIER

AMPLIFIER

l_ COMPENSATION

loe

@
@-rw

@#’cu"L

@

@ro
®¢r
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CCD

BLOCK DIAGRAM

oH2 O

s-4
ccD-201

1 O

%R Rp

i

Rg

CD Cs

i

RESET
CIRCUIT

comp
AP

H--H

1|

2

"4

T

L

OUTPUT
AMP

—o st

| I

O ¢v2
—Ov1
_______ O o
S-5
CCD-450
® @ ONONO)
%1 P2 Vpp Vcc Vss Ves
| ! ] | 1 {
15 12 14
[ § 4
EGISTER [-Ds @ cs RE WEpyl— 1o
D7 5 —dq 04 Dy fp— 1
! 1 |oe @ oo =10
P Ly o3 [—
: | : by —0s O Dy b— 18
oo | A Osf—!
} I I [ I —03@ 13— 07 D?——S
| | -2 (19 Dg b— 9
| - @ 8
w Wi 1o,
EGISTE| Do
Vgg = Pin3
Vece = Pin 2
Vpp=Pin6
II Vgg = Pin4d
cs

® 7

®a
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CCD

LOGIC SYMBOL AND BLOCK DIAGRAMS

L

Ap—+

Ay —=

AND INVERTERS

Az

5 LEVEL CONVERTERS

Ag—>

S-6
CCD460

T 1Is T T 1
RE P AE DT WE
17— DIO DO 0 —16
14—DI DO4f—13
10—4DI2 DO 2 —11
8—D13 pogl—o
Ag A1 Ap Az A4
20 21 22 2 3
Vpp — Pin5; Vss— Pin 1
Ve — Pin19;Vec~ Pin 15
il o we
v T 3?5&';'21':‘5:5 Tl sense [T o el irren [-oor
i
DECODER | 131 fEACH 128 BITS LONG || “MP || '-OIG'C m
7 Lo .
1 oe? gECRELOIS"'TE]% ~lsense [T 10 Lol aueses [-ovr
! |DECODER| | 31 s Lo
| tEACH 128 BITS LONG |—| 1N : L .
L.
1 Lo N
Ll | 132 szsgcgslggmg T sense(T17] 170 H CBurrER [ouT
[—»{ [DECODER | | 131 | pac128 BITS LONG || AMP {11,406 AT N
] [ I BUFFER
.
LO o
e s E e B
DECODER| | 131 | EacH 128 BITS LONG || AMP [ [|LOGIC]] oy .
T

=
BUFFER (+—RE
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CCD

BLOCK DIAGRAM

S-7
CCD311

® @@ g ®0 O

%8 Vie fx8 pc  Pxa VIA  ¥sa

CHARGE
INVECTION
PORT

CHARGE
INJECTION
PORT

i 2

@ ¢45
® $25—

4 ®
$22 @

n
o

a

254

253

TRANSFER GATE

ANALOG
o e o o o

130 BIT ANALOG SHIFT REGISTER
STORAGE CELLS

TRANSFER GATE
130 BIT ANALOG SHIFT REGISTER

EiE

® oeo—————————l

®ro 0s (©)

PREAMPLIFIER

(O™ !
COMPENSATION
AMPLIFIER . s®
Vsls
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PACKAGE OUTLINES

Opto-1

050 H /T—- CAT:)ODE
U 740
017 —fle—
015
Lﬂ -] 050

Opto-4

1/8-40 THD. HEX NUT

| U BEZEL FINISH:
o) 156 |«— BLACK OR SILVER

Opto-2

FLAT

050 H‘;Tr cn:)oos
i 630
017 —{J— []
015 )
l‘—? =] 050

Opto-5

ANODE (+)

Opto-3

o

— FLAT

|
.050 . — -CAT:)OOE 100 050
630 —L———*-—

Opto-6

Opto-7
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PACKAGE OUTLINES

¥
195 +010-005 125

050
+005
-000

I

—’! re—.050 +.007 TYP. NOTE 6

—+ | L 100 +003 TvP.
|

4

-100 +.005
NOTE 6

WHITE DOT
NOTE 4

9 UNITS
@.100 PITC
TOL. NON-CUMULATIVE

T (¥

©
UUUUUUUUG-
g

PLASTIC!
BODY

230
FLAT WITH SEATING

PLANE WITHIN 010

SEATING PLANE

300 MIN.
[

Il

B

re—— 380———1

Opto-8

Notes:

1. All dimensions in inches +.010 unless otherwise specified.
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).
phototransistor (sensor array) or anode terminal side of diode

4. Emitter terminal side of

100
+o003 [*—=37 |
_L |
- '__*_‘::: *
1050 ST 125
£007 +007
Y| 250
|} +.007
NOTE 7
+
12 UNITS ¥ 300
(@ 250 PITCH B
TOL. NON-CUMULATIVE
6
Y \PLASTIC
white ||@)|| eooy
DOT
Note s\ ||
—————— +
125
P s | FLAT WITH SEATING
100000 L | PLANE WITHIN 010
S I
f 300 MIN,

SEATING PLANE
—-—;H‘ 225
018 DIA.

Opto-9

o unrs  NOTE
(@ .087 PITCH B
TOL. NON-CUMULATIVE yyyyi7g 1

DOT
NOTE 4

l- 245+
FLAT WITH SEATING
PLANE WITHIN 010

SEATING PLANE 1
.300 MIN.

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
+.010" 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-

(source array) defined by white dot. 5. Leads alternate from ter. 9. Sensor array labeled “Sensor’’; source array labeled

emitter to collector (sensor) or anode to cathode (source),

PLASTIC BODY —

fe——— 240 ——+
_— SOURCE
P

f"h‘{’ 08; +.003

Lo |——1
o) [JJ\ '

WHITE DOT

j l = 043 +.007

NOTES ~ 050+ e | SENSOR
+007 | l‘_!

FLAT WITH SEATING

fa—-——+.100 +.003

PLANE WITHIN .010

SEATING PLANE

185
#‘0101-.005
I
i .BOOTMIN.
|-
—»{ (=-.018 DIA.
Opto-11

fa—.185 MAX.———
ANODE (IR) | ' PHOTOTRANSISTOR
PHOTOTRANSISTOR o100 —» COLLECTOR
EMITTER — — CATHODE (IR)
085 _ 75) 3 S
MAX. ‘ >
.
|
090 r
+005 ! |
4 |
I
400 MIN.
JL ___D D'
— l" 018
+.002

Opto-12

Notes:

“source”’. Install with white dots on same side.

.185 DIA. —1+
PLASTIC DOME ——7
015

REF.
SEATING {

PLANE | K
METAL éu U U
3 LEADS 500 MIN,

Soon (0070

NO CONNECTION~_ 050
ANODE (+)
a5 . CATHODE ()
g AV (CONNECTED
TO CASE)

N
Opto-13

1. All dimensions in inches +.010 unless otherwise specified.
2. Polarities shown for Forward Bias ("ON"" State).
3. Package has metal header with transparent acrylic lens.
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PACKAGE OUTLINES

—fe—200 |
DIA.

LENS |

.175+.035

L)
.IM'REF.

2l
3Lw:s——/{| []

1019+.003 DIA.

\

Opto-14

200 _,
I

400
MIN.
3 LEADS l

.019 +.003
DIA.

BASE

/& 080 FLAT

Opto-15

WINDOW

PHOTOSENSITIVE
AREA

-
.040 TYP.
i B

FPTI01 1
EMITTER __|
FPT102
ANODE (+)

=23
"
=]

1007

FPT101
COLLECTOR

FPT102
CATHODE (-)

450 MIN.

-

.018
4003 DIA.

Opto-16

Note: All dimensions in inches +.010 unless otherwise specified.

ORIENTATION MARKS  MARKING
| J /¢ ;rsxrunzosumcs ]
3

INTENSITY
[ CLASS MARKING 01

+.002

« B A
; ¥
f
|
550 +.005 | 400
Lot ' REF.
I
1 100
Yors
I RE
‘ — 150 £.020
030 =
< SEATING PLANE
~—— 335 £.005 —

/-—27—7—7-0RIENTAT|ON MARKS

] TEXTURED SURFACE
i
eosme L ﬂ
270
.010 +.002 TYP.
=
oP
140 @J|—F
TYP. 110
1] ¥
e
Opto-17

2-228




PACKAGE OUTLINES

ORIENTATION MARKS  MARKING
[ } ; ; { TEXTURED SURFACE

INTENSITY
CLASS MARKING g

o T - _
: T
d 200
: +010
550 +.005 [\ 400
| —L REF.
: 100
r . '
110 ’
; , 075
192 || |
90’r 102 ..‘! je—s] 060 | | —— 150 £.020
| 030+ =
295 + 005 —
[«<— SEATING PLANE
T ~—— 335 £ 005 —=
300
+005
il H
‘ - = 013 TYP
—olle . 010002
|
050 —= =
~— 200 —=
Opto-18
P— 09055 340 TYP ——=
4
+ \
e 300 —at r-» 075 MAX.
040

I

; o “ : M U Euwvozo
el
18 1. 200,

+.002 4010

Opto-19

250

g

SN
- 038 DIA

4 6

|

v M

050+ te—

300
LEAD CTR TYP o015
b
- F

340

.

TYP. ot

Opto-20

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

Miniature Coaxial
Microwave Transistor Packages

CE

120 DIA.
.080 DIA. CAP
047 £ _— ALUMINA
020
1 ~_—RING
! ALUMINA
b0k e
COLLECTOR

¥y
-
Yy

t—.062 DIA.
.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

CE-FET

120 DIA.
.080 DIA. GATE
047 | g ALUMINA
%03 % SOURCE

) ) /ALUMINA

,0?7
DRAIN
[y
062 l /
]
| .062 DIA.
.080 DIA.
NOTES:

1. All dimensions in inches

2. AIll 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
I
EMITTER _4\ EMITTER !
o | e
[y R
i \

250
TVP. [ KOVAR COVER

l COLLECTOR

_,1 028
%2 o
144 DIA MAX.

004 MAX. [
002 \ '

¥ 1

o=
f J
SURFACE METALLIZED _/ i f
& GOLD PLATED
NOTES:

All dimensions in inches

End of leads may be slightly rounded

Terminals are gold-plated, package is
ceramic

NP, NT

F‘,\
|
TERMINAL 1 |1
040 TYP TERMINAL 4 | TERMINAL 2
3
[ ! L4 cover
|
250 MIN. [
1 TERMINAL 3 | Cover is electrically
| || connected to
1 terminal 4
| | =020 TYP.
070 50.— ‘
|
050
v b |
F i
008 TYP
NOTES:

All dimensions in inches
End of leads may be slightly rounded

inal N Pkg. Code
Terminal No. NP NT
Terminal 1 Base Gate
Terminals 2,4 Emitter Source
Terminal 3 Collector Drain
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PACKAGE OUTLINES

308 309
T I
i E— 200
MAX.
500
al B T MAX.
.097 328
083~ |~ 320
I
0.9
| MIN.
T Ol
i
c 3 4
l 450
MAX.
!
D 1 2
= E “ H
INCHES MILLIMETERS
DIM. MIN.  TYP. MAX. MIN.  TYP. MAX.
A 162 182 411 4.62
B 104 12 2.64 2.84
C .435 .455 10.05 10.56
D 1.00 25.40
E .280 300 7.11 7.62
F .019 .021 483 .533
310 JEDEC DO-7 Outline
Glass Diode
A |loooo —] ~— A
B T B
*; "C ﬂ c
*’-—F [L
T CECECE D N
D
1 L
! [ E
E [ l
INCHES MILLIMETERS INCHES MILLIMETERS
DIM MIN.  TYP. MAX. MIN.  TYP. MAX. DIM. MIN. _TYP. MAX MIN.  TYP. MAX.
A 162 182 411 4.62 A 0.105 2.67
B .480 500 10.12 12.70 B 0.02 0.508
c 104 12 2.64 2.84 c 1.0 25.40
D .435 .455 10.05 10.56 D 0.300 7.62
E 1.0 25.40 E 1.0 26.40
F 019 021 483 533 NOTES: See table for dimensions in inches and millimeters

.020 diameter dumet leads, tinned or gold-plated

Hermetically sealed glass
Package weight is 0.25 grams
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PACKAGE OUTLINES

L.
U

JEDEC DO-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 DO-41 Outline

E—|—
INCHES MILLIMETERS
DIM. MIN.  TYP. MAX. MIN.  TYP. MAX.
e B A 1.10 1.20 27.9 305
B .090 .100 2.29 2.54
T C .165 175 4.19 4.45
F D .055 .057 1.40 1.45
) E .029 .031 737 .787
F 145 .155 3.68 3.94
—| D NOTES: See table for dimensions in inches and millimeters
Hermetically sealed glass
Package weight is 0.14 grams
JEDEC TO-3 Outline
e A —— 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 161 161 3.79 3.84
| .188 4.78
J 525 13.34
K .205 .225 5.20 5.71
L 420 440 9.67 10.08

NOTES: See tabie 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

B —f— "
—( INCHES MILLIMETERS
E c DIM. [ MIN__TYP. MAX. MIN.__TYP. _MAX.
l A 209 230 5.31 5.84
o L ] 178 195 452 4.95
/” ” “ ] c 170 210 432 5.33
Y, i D .500 12.70

3 LEADS D E 030 0.762
F F 016 019 0.406 0.483

G .100 2.54

- H .050 1.27
I I 036 046 0.914 117
J 028 .048 0.711 1.22

LEAD NO. 2
LEAD NO.1—f/ g >'/ LEAD NO. 3 NOTES: See table for dimensions in inches and millimeters
4 ) Lead No. 3 connected to case

P Package weight is 0.44 grams

- ac GLASS
! PN
JEDEC TO-39 Outline
e A
B
1 INCHES MILLIMETERS
E c DIM. [ MIN. __TYP. MAX. MIN. __TYP.  MAX.
i | A 350 370 8.51 9.39
i B 315 335 8.00 851
b c 240 260 6.10 6.60
D 500 12.70
1 E 030 0.762
F 016 019 0.406 0.483
G 200 5.08
H 100 254
1 028 034 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

A
B INCHES MILLIMETERS
rc piM. [ MIN. TYP. MAX. MIN. _TYP.  MAX.
Seating -4 A 209 230 531 5.84
Plane ¥ /“ u u B 178 195 452 4.94
, ngf/ D c .065 085 1.65 216
AL D 500 12.70
F ﬂ H Hﬁi E 030 0.762
F 012 019 0.305 0.483
G 100 2.54
H 050 1.27
| 036 046 0914 117
J 028 048 0711 1.2

See table for dimensions in inches and millimeters
Lead No. 3 connected to case
Package weight is 0.35 grams
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PACKAGE OUTLINES

A
B
¥
E c
Seating L R
Plane | “ ” T
/J i
3 LEADS U [I ﬂ
F
G
H >~ |
ot LEAD NO. 2
LEAD NO. 1

7]\~ Leap o, 3

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

| .036 .046 0.914 117

J 028 .048 0711 1.22

NOTES: See table for dimensions in inches and millimeters
Lead No. 3 connected to case

GLASS Package weight is 0.31 grams
J
JEDEC TO-66 Outline
INCHES MILLIMETERS

DIM. [ MIN._ TYP. MAX. MIN. _ TYP.  MAX.
A 370 500 71.94 72.70
A B 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
| 145 3.68
H J 350 8.89
2 Places K 190 210 483 5.33
L 093 107 2.36 2.72

|
2 Places

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

B [ ,__TA

E [}
Seating - |
Plane T /]J U U t

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

Seating

£
L H

A —— |

—

Pane |

6 LEADS
F

I+

D

nom o

GLASS

JEDEC TO-78 Outline
Adjacent Two Island Package

INCHES MILLIMETERS

DiM. MIN.  TYP. MAX. MIN.  TYP. MAX.

A .335 .370 8.51 9.39

B .305 .335 7.75 8.51

C .165 .185 4.19 4.69

D .500 12.70

E .040 0.916

F .016 .019 0.406 0.483

G .200 5.08

H 100 254

| .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-85 Outline
10-Lead Cerpak

INCHES MILLIMETERS

: - DIM MIN. _TYP. MAX. MIN. __TYP.  MAX.
I * =' A 015 019 381 483
A T =t I B .250 .370 6.35 9.39
= T C c .240 .260 6.10 6.60
=" ff——m 1 E .250 .370 6.35 9.39
F .004 .006 092 152

“ B —] |' E "{ G 035 889
F H 240 260 6.10 6.60
l 067 .090 1.70 228

:‘H r . i
T T
G - H —’i | 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

*Dimensions similar to JEDEC TO-91 except for package thickness

Similar* to JEDEC TO-86 Outline
14-Lead Cerpak

—{ oA INCHES MILLIMETERS
[ DIM.| MIN. _TYP. MAX. MIN. TYP. MAX.
T A .016 .406
= ' | ] 8 015 019 381 483
ERe——— 3 c 240 .260 6.10 6.60
L: =] T c D .050 1.27
e ' 5 l E 250 .370 6.35 9.39
—_— 7 s , F 045 055 1.04 1.40
c i S G .250 .370 6.35 9.39
'v H .004 .006 092 152
E-—~—FF— — G 1 036 .889
H | J .240 .260 6.10 6.60
TL_{ e K 067 .090 1.70 2.28
| |~— J —*! K 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
*Dimensions similar to JEDEC TO-86 except for package thickness

2-235



PACKAGE OUTLINES

JEDEC TO-91 Outline

10-Lead Cerpak

o 370__, 260 e 370__,
250 I 240 250
le 10|
= —
.050 TYP. 260
T = — NOTES
— — All dimensions in inches
j—;:_—— —_— Leads are gold-plated kovar
{ s 6 Package weight is 0.26 gram
019
015
TvP. 065
.050
|
006 11
004 024
TYP.
— A — JEDEC TO-92 Outline
Plastic Package
!
B INCHES MILLIMETERS
| SEATING pIM. [ MIN._ TP WAX. MIN.__ VP MAX.
f U U U PLANE A 175 .205 4.45 5.20
c 3LEADS B 170 210 4.32 5.33
D c 500 12.70
}_” ﬂ U/ D 016 019 0.406 0.483
— E E 135 .343
F F .100 254
G .050 1.27
7 G H 125 .165 3.18 4.19
1 .080 105 2.03 2.67
f J .080 .105 2.03 2.67
H 7
| 123 NOTES: See table for dimensions in inches and millimeters
Package material is transfer molded thermosetting plastic
Package weight is 0.25 grams
J
e 3700 ] JEDEC TO-99 Outline
.335
.335
30504~
1040 f
MAX. .185
| .165
Seatng T~ ict
ating [ 8
s =T
8 Leads 500 MIN. NOTES
.g}zw. 1 All dimensions 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
370 370
33 335 DA 335 DIA-
" n oFEn
MAX. ' 165 MAX. T
T SEATING + R
10 LEADS PLANE 500 MIN
019 : -
‘o16 DIA- _L
12 LEADS —
;8}2 DIA 115 TP,
/ .045
NV = INSULATING STANDOFF- 029
034 (045 SHAPE MAY VARY
028 029
NOTES NOTES
All dimensions in inches All dimensions in inches
Leads are gold-plated kovar Leads are gold-plated kovar
Similar to JEDEC TO-101 except for no Similar to JEDEC TO-101 except for no
standoff standoff
Package weight is 1.03 gram Package weight is 1.03 gram
JEDEC TO-105 Outline
~ A Plastic Package
CERAMIC~_ |
b ,
I INCHES MILLIMETERS
J—-" T DIM MIN.  TYP. MAX. MIN.  TYP. MAX.
s L # A 305 325 7.75 8.25
/,U I B 220 5.58
E B ﬂ U ¢ c 500 12.70
B D 080 2.032
E E .016 .019 0.406 0.483
F .200 5.08
LEAD NO. 2 —
2 —G G 100 2.54
LEAD NO. 1 LEAD NO. 3 H .080 2.032
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

A —i Plastic Package

L I B INCHES MILLIMETERS
c |y DIM.[  MIN. _TYP. MAX. MIN. __TYP. _ MAX.
I V¢ | A 192 222 4.88 5.64
Caramic/] u f B .240 5.90
3 LEADS ﬂ [I D C 100 120 254 3.05
E | D .500 12.40
E 016 019 0.406 0.483
F 100 2.54
F__ G .050 1.27

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

Q INCHES MILLIMETERS
A ] DIM MIN. TYP. MAX. MIN. TYP. MAX.
302 R A 740 .760 18.96 19.30
In]_ﬁ-'] ﬁ ﬁ ﬁ r"k' r"~| B .240 .260 6.10 6.60
1 7 ) ** o s C .035 .045 .889 Alog
C -1 D .045 .065 1.04 1.6
B | O ] @ Ly E 075 085 1.91 216
8 wTE 1 F 070 080 1.78 203
Lu" |1r| H.rl H_r' '11" LUJ ’,J G 290 310 7.37 7.87
41 L H 010 020 254 508
D —- = F | .375 9.562
J .009 011 229 279
K .200 5.08
L .100 150 2.54 3.81
M .090 .110 229 279
N 025 .037 .686 .940
o 016 .020 406 .508
P .015 .381
Q .020 .025 .508 .686
R .008 012 .204 .305
S .090 110 2.29 279
STANDOFF T .040 .050 1.02 1.27
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
JEDEC TO-116-2 Outline
Ceramic 14-Lead SSI Dual In-Line
| A :
| | |
[ H:‘ ANANAA Hl\ INCHES MILLIMETERS
IM. MIN.  TYP. MAX. MIN.  TYP. MAX.
B c A 750 785 19.05 19.94
) s “ g .245 025 2N 6.12 6.88
. .635
g “v W N N D .045 .065 1.04 1.65
‘J b CE — E .290 .310 7.37 7.87
[- F .009 .01 .229 279
‘ _] G .200 5.08
H 100 .165 254 4.19
| .090 .110 229 279
J .027 .037 .686 .940
F K 016 020 406 508
I A -
S N 375 952

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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PACKAGE OUTLINES

TO116-3 Plastic 16-Lead Dip

Seating * -
Plane

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

INCHES MILLIMETERS

DIM. MIN.  TYP. MAX. MIN.  TYP. MAX.
A .740 .760 18.96 19.30
B .240 .260 6.10 6.60
C .035 .045 .889 .104
D .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
! .375 9.62
J .009 .01 229 279
K .200 6.08
L .100 150 2.54 3.81
M 090 110 229 279
N .025 .037 .686 .940
o .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 .037/.027 dimension does not apply to the corner leads

JEDEC TO-120 Outline

COLLECTOR

'OF LEAD NO. 1 Val

016
/ o012 ™
e

— o
|

o NOTES:
L ﬁ?,‘;,:‘?}:;},’,’t All dimensions in inches
.010 DP MAX. —jggg Leads are gold-plated nickel alloy
Package material is plastic
LEAD NO. 3 Mi
EMTTER Package weight 0.015 gram
5° ' 027
o TYP.—|[— 023
L H ‘
= L —
‘S0a 3PuCES 085 058
: =075 1 ‘052
JEDEC TO-220 Outline
*Plastic Power Package
G INCHES MILLIMETERS
o« DIM MIN__TYP._MAX. MIN___TYP. _ MAX.
) «—-L e A 395 410 1003 10.41
E L B 365 385 9.27 9.77
P N} e SN c 300 320 7.62 813
AB C i—F D .100 120 254 3.05
™t ="M E 040 060 1.02 1.62
L | L 1 ﬁiﬂ\—L F 141 145 358 368
N o G 575 600 14.6 15.24
E H 235 265 5.97 6.73
o | 160 190 4.06 4.83
FH— J 020 055 508 1.40
T 1-1-—r| X K 500 12.70
by I‘Z x% L .250 6.35
SEATH T
e ——— SECTION X . X v 190 210 4.83 5.33
J P N 045 055 1.05 1.40
}jA o 095 105 2.41 2,66
—~a 2 015 030 381 762
Q 020 045 508 1.43

NOTES: See table for dimensions in inches and millimeters

Center lead is electrical contact with the mounting tab

Package weight is 2.1 grams
*Mechanically interchangeabie with TO66




PACKAGE OUTLINES

JEDEC TO-91 Outline
10-Lead Cerpak

370_, 260 370
l’izso 240 ,250”]
:‘

L: le 10
.DSOTVP.—— 260
T—E 2 240
| — —
%I: 5 6f——
019
w :3123
i
T_=‘ )
006 I
004 .024
TYP.

NOTES

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

16-Lead BeO Cerpak

1. 16 ==
—— ==
050
 — —
—] 0 e
— ———
oy ———
01
L S——  Eo—]
 n— 9
"‘**_’_
350 F 350 _|
250 250
. 075
m 060
A
283 024
247 '?YZP,

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

3F

4B, 4L

JEDEC TO-86 Outline 3i

14-Lead Cerpak

= 12 [t 1
[=————— 14 —_—] l_ ¥
[ ——— =t
—— E—f— 240
| —
?_rz E———— 50
019 == 7 8 e TP
015 T T 3
TYP. !
370 370
T 250 7] 250"
.006
004
i
T |
! 260
025 240 .065
P, 050
NOTES

All dimensions in inches

Leads are gold-plated kovar

Package weight is 0.26 gram

Lead 1 orientation may be either tab or dot

4Mm
24-Lead BeO Cerpak

-
24

pi) — )

1
2
=——— 22
1 2l f—————
=5 ==
= ———— 1) 19 F————= 620

e} 18— MAX

0lg T————78 17—

015 c=—————x9 .16 /————

TYP. ==—————ux10 i ————
=" 14
i:’dz 13 ]

l" 350 »_,‘ L___BSO 4
.250 250 090

NOTES: All dimensions in inches
Leads are gold-plated kovar
Cap material is alumina
Base material is beryllia
Package weight is 0.8 gram
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PACKAGE OUTLINES

24-Lead Flatpak

2
? .| mm——
| Ses————
—
S——————
—————1
6 BE—_——3
7 12

_4 L__ |9

{
F SEATING
040 PLANE
10LEADS MAX.

.019
‘016 DIA-

.230T.

i

f——e—.115 T.P.

P.

1

w7

o7
s

(.
A

INSULATING STANDOFF-

RAN 045 SHAPE MAY VARY

.028

029

NOTES
All dimensions in inches

Leads

are gold-plated kovar

Package weight is 1.32 gram
Ten leads through

050 015 o
390 300 k
3383 '_"370___'["‘ MAX. —’l '035
v
e cccaaa
i
JEDEC TO-100 Outline
370
35 335 DIA-
305 DA
040 T
185
MAX. 165
T i

4Q

5E

JEDEC TO-99 Outline 5B

370 g ]
3350
335, |
%o
.040
MI‘\XA izg
ontng T [y
eating 040 MAX.
e | b
8 Leads 500 MIN.
‘019DIA

016 "

NOTES

All dimensions 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

5F
JEDEC TO-100 Outline

.370
335 0, 335 DIA-
305 O
040 T
185
MAX. 165

= i
T SEATING
0407 | PLANE
10LEADS MAX.

019
016 DIA. ”[[n .500 MIN.
t—115 T.P.

.230TP.

FTIEN,—GLss
9 %
/ (N ?(

R\

o2

36°

TP, \/ INSULATING STANDOFF-
o 0z SHAPE MAY VARY

.028 .029

NOTES

All dimensions in inches

Leads are gold-plated kovar

Package weight is 1.32 gram

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

Similar* to
JEDEC TO-101 Outline

5G

370
335 DIA—

335
305 DIA- 185
.040 -165

500 MIN.

P 11—

NOTES

All dimensions in inches

Leads are gold-plated kovar

Similar to JEDEC TO-101 except for no
standoff

Package weight is 1.03 gram

JEDEC TO-3 Outline

875___
MAX. DIA.
1
! .135
450 MAX.
) [ T .‘1'1 Seating
I f Plane
260
MjN,
159
154
1.010 _DIA
.990 2 PLACES
\—.188 R.
MAX.
—— 2 PLACES

NOTES

All dimensions’in inches

Similar to JEDEC TO-3 except for 10 pins
on 11 pin circle

5U

JEDEC TO-100 Outline

370
335, 335 DIA-
305 0
040 T
h .185
MAX. ,1165
T SEATING
0407 | PLANE
10LEADS MAX.
019
016 DIA. [[[][m[]ﬂ[[[l 500 MIN.
.230T.P.
=115 T.P.
TN, —GLass
N
Oy,
g
XY INSULATING STANDOFF-
4 s 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

788 |
750 l

2n 025 R
.245 NOM.

VVVVV
J

310
290
f 015 l
0 q MIN.
N - '—LSeaung
Plane o1
) 020
165 110 037 |_.095 .375__|
100 090" 02 016kt~ 05 NOM.
™. 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

Leads are tin-plated kovar

Package weight is 2.0 grams

6A

6D

16-Lead Ceramic Dual In-Line

7%
; [;}JUE&{WUEKI]
= Lo RNom
| | 16
A R AYA A
L:Si?
320 —|
Ao | i 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

16-Lead Hermetic Dual In-line 6B, 6F

T
@AAAAAAA
1

21 025 R
245 NOM.

VVVVV
4

045

310
""2’) -‘,
018
MIN.
—1 seating
| Plane 011
009
045
020 015 L_ 375
. 027 =016 NOM.
P, 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 tin-plated kovar

Package weight is 2.0 grams

*The .027/.037 dimension does not apply to

the corner leads

16-Lead Dual In-Line 6E
(Metal Cap)
T_E' 4000 “j—[ [.!3omm.
S8 PR S R e

N

] T Suating
T _T_—Pl-n- o
£ ol
020
-l PO R
__‘ 065 .
‘043

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
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PACKAGE OUTLINES

6l 6J

40-Lead Dual In-Line Side-Brazed Package 16-Lead Dual In-Line
(Large Cavity)
040 755 Bl

@AAAAAAM

1

1 025¢.
291 025 R
590 (./_ 265 NOM.

565

0000000008000 08000000%8
20 1

¥ 8 16
* 085
Lﬂ 7 VMVVVVV\]
no l. 160 -0
090 10 K 310
a2 R B —

# [ ' w | |

219 | MIN.
1 e - ¥ Seating
J J ___»... :8},‘., J;_j | ' § Piane :gg

L_,OZO .67
=ois 173 ] — a3

]

e 1L

060

040 043 165 110 0370 | i 045 375__
040 100 090 HsrA?«% ; - 020" =015 NOM.
. WIDTH o™=

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

6M 6N, 7M

24-Lead Dual In-Line 24 Lead MSI Dual In-Line
(Metal Cap) 1.2%
1235
}:gzg I 121110,9\?/7\?/5\%{7\[1\
P, Ao 570 ./AgggR
T 12 1 515 ¢
396
L 2 Shg T

| Seating
Plane 011

i I‘“ﬁ%’ﬂj
1110 : 130 : 063 :
200 035 [ 1090 REFl I t — S— R
R il {
| 009

f_ — —J R x 1 K
125 =040 200 41 |,.uo 037 .|L.oeo 750
100 D00 sﬁ?«%rr 016 MAX.

400 TP > WiDTH

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 6Q

1.200
MAX.

T YA YA YA YA YAYAYAYAYAYAYAN

12

13

1

24

065

VVH:JVVVVVVV\V

—]

7A
Similar* to JEDEC TO-116 Outline

.785 |
755

AANANNNAN
7 1

.025R
NOM.

!
T

\?’J\/L_HO{SVVV{;

1045

e
|
s
82
;f

i

A S L 095 ’
%0 110 037 020 | 060 375
090 027 016 NOM.
Tve. 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 a conventional .020 inch
diameter lead

Leads are tin-plated kovar

Package weight is 2.2 grams

* JEDEC TO-116 except for package width

-

045 ¢
& 0B

025
™~ NOM.

.400
r“NOM."
020 MIN.

Seating
TTF P -

020
.016

R

16-Lead MSI Dual In-Line

1 785 |

| |

9 16
FAYAVAVRVAVAY,
e

045

219
170

7B

P
il .020

H MN.
-—LSeatinz
T Plane o1
i 009
045
L 037 1 oofols ‘____375
110 .037° £ .
090 027 016 NOM;
TYP. 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

Leads are tin-plated kovar

Package weight is 2.2 grams

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

18-Lead Ceramic Dual In-Line 7D 24-Lead Dual In-Line Seated 7E1
Glass Optical Window
910 | 1.250 |
‘ 890 LAAAAA AR
TAYAYAYAYAYAYAYATAY 1311 10987654321 006 TYP.
25 9 1| .o025R '?52. [-___7]I I z_:
‘ o V\ilvl\/\/\/i; _l 5{{4(15 6¥§$$2 22 2324
Boo! - | — -5 | 610~ - -~
.17;) ' 015 %& 098 TYP I 058 ~.375~]
T B e b -
__L soating SEATING PLANE _ T: H T H K _*
T f Plane o1 2251' H ‘
4 009 B Tr e R
g oAw o dw g 4 I
ST@%Q[(}J_‘FF
. 7E2 _ 7E3
18-Lead Dual In-Line 24-Lead Dual In-Line
Seated Glass Optical Window Seated Glass Optical Window
1.250
520 2 ' g
TL — B
L 160
o8 *.375*1
05*8395 IIIIIIIIIIIII I —_)
A leaoome, oeozore o " [« 0 1vp. %ﬁg o
24-Lead Dual In-Line Seated Glass Optical Window 7E4
L 151
R TATAT T A T T
b \\\\\\\\
100 Fe— ! |- 017 TYP
m A 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
I‘ASE‘E_’
A S N N W N S N
B
310
1010

HEADER COVER (KOVAR) A olTh
/ PREFORM)

LEAD (KOVAR)
100 +005—= T [T ——
22-Lead Dual In-Line 71 16-Lead Dual In-Line 7K
(Metal Cap)
.765
1.080 740
N LN N Y N AL
11 17 —T 8 1
I 5 035,
355 .410 3 (025
12_ - 22’1 L 9 16
435 050 355
o [
;I;_—f 010

l
;
i

5
L .002‘_l A L
1100 400 125 025 )

MIN MIN .
009
v 020
~1=o6
0 i |« 035 375
e 015 NOM

STANDOFF WIDTH
18-Lead Side Brazed Package 28-Lead Dual In-Line 7Y
(Metal Cap)
210 1510
890 1490
T CH e 1 f AAARNN008A83482R
14 1
J025R
28 50 L omr
565
e L | bs 2g]
1A AR A AARARAAR
P o ;323:l- - — 3% —] 500 2 L.oso L 610
; gg 81 = NOM. T .040 590
960 0 ‘“ 7 a‘ 0% 500
’ 060 065 160 ~480’l
L e ' l OJ‘W_ } [0 .
T Lr_'{}ﬁﬁﬁhhﬁﬁg@ﬁhﬁr-‘—f o1
17 '_322 _8(1); ) — 1 —*" 009
‘ i 110 045 021 675
o 15 I“.oso 040 "”“me l'_MAx.
‘098 TYP- PR ——' l- 920 Tve. 533‘1 MIN. ™ TV TYP. .
*8C

*To be announced
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PACKAGE OUTLINES

22-Lead Dual In-Line
(Metal Cap)

1.095
1.065
i1 T §
39
380
12 22| |
050 130
1.010 B
200 590 MIN. 090
125 ~°i i '
Lﬁ' T T
—

9B, 9R

16-Lead Plastic Dual In-Line

025
020

.760
740

NN MNANAACA

8 1
260
240

9
P 'v' 'vL
20 | .
a0 H nom
Seating H—t
Plane _r
}% 037 .“, gfg L—.375 NDM.—l

VP, sunoorf

** Notch or ajector hole varies depending on
the product line
NOTES
All dimensions in inches
Leads are intended for insertion
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 0.9 gram
*The .037/.027 dimension does not apply to
the corner leads

in hole

8T

JEDEC (TO-116)
14-Lead Plastic Dual In-Line

025

aihisiaihiaid!
.

8 14~ | 075

9A

020 ~
o i
740 a0 oiz
008

110
090
050
040

065 |..080 .310
- 045 070 .290
? = =
200 .015

MAX. NOM.

S;'atlng
"€ 150

L A

110 037 .375
.090 .025 NOM.
TYP. STANDOFF

WIDTH

** Notch or ejector hole varies depending on

the product line

NOTES

All dimensions in inches

Leads are intended for
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 0.9 gram

insertion in hole

10-Lead Molded Dual In-line
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1
250 . 3/32 DIA.
240
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A B s W
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1040 ~*1 =070
.320 055
.3oo‘j 065
T T
125 il 020
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Seating 4 — _t
Plane
i ou
.009
110 037__“__020
.090 016
TYP. STANDOFF
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
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PACKAGE OUTLINES

8-Lead Plastic Dual In-Line
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24-Lead Plastic Dual In-Line
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18-Lead Plastic Dual In-Line 9M
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073 310
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v -
197
065 1vp. 4 pLACES [TNoM™T 10° NOM. TYP.
) 055 2 PLACES
b 1k 7 U
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Max 130 035
TING
o1 SEATING __} | NOM.
s PLANE I on
' [~ A+ 009
___.I 150 110 ‘—H l+—.039 NOM 7° NOM.
100 000wl —llg ] [TT¥P4PLACES  TYP.6 PLACES
TP 020
016
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

*To be announced
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PACKAGE OUTLINES

24-Lead Plastic Dual In-Line

U

9V 1 package can be soldered to the
PC board through 0.230" x 0.020''
slots. Double or single sided board
may be used.

9v3

LEAD #1

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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9V2package 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.

020 1

fe—

— *To be announced
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