










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PRODUCT FEATURES 
Can be loaded by top actuated insertion or press-in 

insertion, either manually or automatically 
High reliability due to high pressure contact point 
Open body and high stand-off design provide high efficiency 

in heat dissipation 
High durability up to 10,000 cycles 
Compact design 

PERFORMANCE SPECIFICATIONS 

Mechanical 
Durability: 10,000 cycles 
Operating Temperature: 180 °C max 

Electrical 
Contact rating: 1.0 A per contact 
Contact resistance: 30 mf2 max 
Insulation resistance: 1000 Mf2 min 
Dielectric withstanding voltage: 500 V ac rms min 

MATERIALS 
Body - ultem glass filled (U/L 94 VOl 
Contact - copper alloy 
Plating - overall gold plate 

PLCC BURN-IN/TEST SOCKETS CPJ SERIES 

1,27 (0.0501 

L 5,08 (0.2001 

12,90 (0.5071-1 

Dimensions in parentheses are inches 
Contact factory for detailed information 

PART NUMBER SYSTEM 

CPJ AA33A - XXX B 

Ie SOCKETS 
PLCC BURN-IN/TEST 

l --- 1 Nomb" of .";';0"' 

TI series socket 

SIZES: 18 PIN 
22 PIN co .... 

CO 
C 
CO 
CJ 
'2 
CO .c 
CJ 
Q) 

2 
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IC SOCKETS 
SINGLE·IN·LlNE PACKAGE 

PERFORMANCE SPECIFICATIONS t 

Mechanical 
Vibration: MIL-STD-202 
Durability: 30 cycles 

LEADLESS 
SINGLE-IN-LiNE ~---11P'r 
PACKAGE 
(SIPI MODULES 

Insertion force: Og 
Withdrawal force: Og t 

HIGH TEMPERATURE 
MOLDED BODY 

Contact (normal) force: 200 g min 
Contact retention force: 2 Ibs per circuit min 
Electrical 
Contact rating: 1 A 
Contact resistance: 30 ma max initial 
Insulation resistance: 1000 Ma at 500 dc 
Dielectric strength: 1 500 V ac rms 
Capacitance: 2 pF max 

ZERO INSERTION FORCE, POLARIZING/ 
MOUNTING POST HIGH NORMAL FORCE CONTACT 

tValues may vary due to test sequence and SIP module 
configuration 

tAfter module is unlocked from the receptacle 
For a complete test report, please contact factory) 

Environmental 
(20 ma max contact resistance change after all tests) 
Operating and storage temperature: - 40°C to 100°C 
Humidity: MIL-STD 202, Method 106D, 10 days 
Temperature soak: 85°C for 160 hours 
Thermal Shock: 5 cycles, - 40 °C to 85°C per 

MIL-STD 202, Method 107E 
Shelf life: 12 months min 

MATERIALS 
Body - PES polyether sulfone, glass filled, black, 94 VO 
Contact - Beryllium copper C17000; phosphor bronze alloy 

CA510 
Contact finishes - Post plate min 200 /tin tin/lead over min 
50/tin nickel overall 
Post plate min 30 /tin hard gold over min 75 /tin nickel overall 

For additional plating options contact the factory. 

SINGLE·IN·LlNE PACKAGE SOCKETS TS8 SERIES 

DUAL ROW VERTICAL 

PART NUMBER SYSTEM 

TS8X xx xx X -xx - xx 

l 'L Variations 
00 - standard 
product 

Size 
(number of 
contacts per row) 

Housing material 
A - PES 

Contact base material/plating 
01-C17000/30 !Lin gold 
02-CA510/30 !Lin gold 
03-C17000/200 !Lin tin/lead 
04-CA510/200 !Lin tin/lead 

Configuration/row-to-row spacing 
01-single row/N/A 
03-dual row/0.300 in 
04-dual row/0.400 in 
05-dual row/0.500 in 

Series number denotes 

~------------------A------------------~·I 
0-0.100 in pitch, vertical mount 
1-0.100 in pitch, low-profile (25°) mount 

Contact factory for detailed information 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 

B-44 standard warranty. Production processing does not 
necessarily include testing of all parameters. 

Consult factory for availability of configurations, materials, and 
sizes. 
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PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads 0.015 in to 0.021 in diameter 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Recommended hole grid pattern: 0.100 in ± 0.002 in each 

direction 
Vibration: 15 G, 10-2000 Hz per MIL-STD 1344A, 

Method 2005.1 Test Condition III 
Shock: 100 G, sawtooth waveform, 2 shocks each direction 

per MIL-STD 202, Method 213, Test Condition I 
Durability: 5 cycles, 10 m!l max contact resistance change 

per MIL-STD 1344, Method 2016 
Solderability: per MIL-STD 202, Method 208 
Insertion force: 3.6 oz (102 g) per pin typ using 0.018 in 

diameter test pin 
Withdrawal force: 0.5 oz (14 g) per pin min using 0.018 in 

diameter test pin 

Electrical 
Contact rating: 1.0 A per contact 
Contact resistance: 20 m!l max initial 
Insulation resistance: 1000 M!l at 500 V dc per 

MIL-STD 1344, Method 3003.1 
Dielectric withstanding voltage: 1000 V ac rms 

per MIL-STD 1344, Method 3001.1 
Capacitance: 1.0 pF max per MIL-STD 202, Method 305 
Environmental 
Operating temperature: - 65°C to 125°C, gold; - 40°C to 

100°C, tin 
Corrosive atmosphere: 10 m!l max contact resistance 

change when exposed to 22% ammonium sulfide for 
4 hours 

Gas tight: 10 m!l max contact resistance change when 
exposed to nitric acid vapor for 1 hour 

Temperature soak: 10 m!l max contact resistance change 
when exposed to 105°C temperature for 48 hours 

Shell life: 12 months min 

MATERIALS 
Body - PBT polyester U/L94~VO rating 
On request, G 1 0/FR4 or Mylar film 
Outer sleeve - Machined Brass (00-B-626) 
Inner contact - Beryllium copper (00-C-530) heat treated 
Plating: (specified by part number) 

PIN GRID ARRAY I fr-~-®-®-®-®-®-o -®-®-o -®-®-o -®......, 
®®®®®®®®®®® 
®®®®®®®®®®® 

A S ®®®®®®®®®®® t ~l ~~~~~~~~~~~ ®®®®®®®®®®® 
~ ®®®®®®®® 

1.3/Z.0 2.54' 
(0.05/0.081 TYP (0.10/0.121 (0.1001 TYP NONCUMULATIVE 

3.6/4.6 ~'r I 
(0.14/0.

1SU=W W W ~ W W ~ W W ~ ~ 
~~033 ~~ 1.35 

(o~ig~;~:~~OI (0.0211 CIA (0.0531 CIA 

Ie SOCKETS 
HIGH DENSITY PIN GRID ARRAY. 

L' .
WIDE.TAPERED 

ENTRY 

.' ..... '~,.J ~>'., 

j, t PRECISION 
PRECISION . " . " MACHINED 

~.J 'fl-i 
SIX-FINGERED ;~Il 'J SLEEVE 

INNER CDNTA01'1 _ 

Inner contact - 30 ",in gold over 50 ",in nickel or 100 ",in 
tin/lead over 50 ",in nickel 

Outer sleeve - 10 ",in gold over 50 ",in nickel or 50 ",in 
tin/lead over 50 ",in nickel 

PART NUMBER SYSTEM 

C X G XX - XXX X 

Pin 
Grid 
Array 

Body Style and Orientation 

Contact Loading Pattern 

Number of Pins 
024 to 324 

Overall Grid Size 
5 x 5 = 05 to 1 B x 18 = 18 

BODY MATERIAL 
G - Glass Filled Epoxy 
P - PBT Polyester 

TI Socket 

Insulator Size A 
±O.O10 

9x9 (0.950) 24,13 
lOx 10 (1.050) 26,67 
11 x 11 (1.150) 29,21 
12x 12 (1.250) 31.75 
13x 13 (1.350) 34,29 
14x 14 (1.450) 36,83 
15x 15 (1.550) 39,37 
16x16 (1.650) 41,91 
17x 17 (1.750) 44,45 
18x 18 (1.850) 46,99 

t Noncumulative 
Dimensions in parentheses are inches 
Consult factory for detailed information 

B 
±O.oost 

(0.800) 20,32 
(0.900) 22,86 
(1.000) 25,40 
(1.100) 27,94 
(1.200) 30,48 
(1.300) 33,02 
(1.400) 35,56 
(1.500) 38,10 
(1.600) 40,64 
(1.700) 43,18 

CtJ ..... 
CtJ 
C 
(ij 
to) 

'2 
CtJ 
.c 
to) 
Q) 

~ 
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IC SOCKETS 
BURN·INITEST PIN GRID ARRAY 

PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads per specific IC device 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Durability: 5000 cycles, 10 mn max contact resistance 

change per MIL-STD 1344, Method 2016 
Solderability: per MIL-STD 202, Method 208 
Electrical 
Contact rating: 1.0 A per contact 
Contact resistance: 20 mn max initial 
Insulation resistance: 1.0 Mn at 500 V dc per 

MIL-STD 1344, Method 3003.1 
Dielectric withstanding voltage: 700 V ac rms per 

MIL-STD 1344, Method 3001.1 
Capacitance: 1.0 pF max per MIL-STD 202, Method 305 
Environmental 
Operating temperature: - 65°C to 170°C 
Humidity: 10 mn max contact resistance change when 

tested per MIL-STD 202, Method 103B 
Temperature soak; 10 mn max contact resistance change 

when exposed to 105°C temperature for 48 hours 
Shelf life: 12 months max 

MATERIALS 
Body - CZF Series: PPS (polyphenylen sufide) glass filled 

U/L 94 VO rating, - 65°C to 170 °C 
Contact - Beryllium copper 
Plating: t Overall gold plate min 4 ~in over min 70 ~in nickel 

plating 

tFor additional plating option consult the factory. 

BURN-IN TEST PIN GRID ARRAY 

62.23 
(2.45) 

L~~ 
f 

48.00 - 59.94 
(1.89) - (2.36) 

f, 

CLOSED BOTTOM 
DESIGN 

I' 'i\1 
I: \ I ZERO INSERTION 

'- FORCE DUAL 
BEAM CONTACT 

SYSTEM 

PART NUMBER SYSTEM 

C 

lx 1XXX tPI"':" 
, 37 - overall gold plate 

Number of positions 

Configuration 

xx 

W-11x11x2 

Style ZF - Zero force 

TI Series socket 

8.99 
(0.354) 

121 x 2 

r----------L. _________ , 

Dimensions in parentheses are inches 
Contact factory for detailed information 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 

8-46 standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads 0.011 ± 0.003 in by 

0.018 ± 0.003 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Recommended hole grid pattern: 0.100 in ± 0.003 in each 

direction 
Vibration: 15 G, 10-2000 Hz per MIL-STD 1344A, 

Method 2005.1 Test Condition III. 
Shock: 100 G, sawtooth waveform, 2 shocks each direction 

per MIL-STD 202, Method 213, Test Condition I 
Durability: 5 cycles, 10 mO max contact resistance change 

per MIL-STD 1344, Method 2016 
Solderability: per MIL-STD 202, Method 208 
Insertion force (C7X and C86): 16 oz (454 g) per pin max 
Insertion force (C50): 12 oz per pin max 
Withdrawal force: (40 g) per pin min 

Electrical 
Contact rating: 1.0 A per contact 
Contact resistance: 20 mO max initial 
Insulation resistance: 1000 MO at 500 V dc per 

MIL-STD 1344, Method 3003 
Dielectric withstanding voltage: 1000 V ac rms per 

MIL-STD 1344, Method 3001.1 
Capacitance: 1.0 pF max per MIL-STD 202, Method 305 

Environmental 
Operating temperature: - 55°C to 125°C, gold; - 40°C 

to 100°C, tin 
Corrosive atmosphere: 10 mO max contact resistance 

change when exposed to 22% ammonium sulfide for 
4 hours 

Gas tight: 10 mO max contact resistance change when 
exposed to nitric acid vapor for 1 hour 

Temperature soak: 10 mO max contact resistance change 
when exposed to 105°C temperature for 48 hours 

Shelf life: 12 months min 

Materials (C7X, C50, and Ca6) 
Body - PBT polyester U/L 94 VO rating 
C7X & C50 Contacts - Outer sleeve: brass 

Clip: BECU or PHBR 
Contact finish - clip 30 /tin gold over 50 /tin nickel or 
Specified by 50 /tin tin/lead over 50 /tin nickel 
Part Number - sleeve 10 /tin gold over 50 /tin nickel 

or 50 /tin tin/lead over 50 /tin nickel 
C86 Contacts - Phosphor bronze base metal 
C86 Contact-finish - Tin plate 200 /tin over copper flash 

C7X SERIES - SCREW MACHINE 

PRECISION 
FOUR-FINGERED 

CONTACT 

C7X SERIES 
PART NUMBER SYSTEM . 

C7X (X) 

Solder Tail 

Ie SOCKETS 
DUAL·IN·LlNE 

PRECISION 
MACHINED 

SLEEVE 

,

xx - LX t Variations 

9 - Pin length 0.105/0.150 
Wire Wrap 
3 - Pin length 0.510 

Number of Plating (Sleeve/Clip) 
P ·f 0 - Gold/Gold 

OSI Ions 5 _ Tin/Gold 

S - Single-in-line package (where applicable) 

Screw Machine Socket 
1 - wire wrap 
2 - solder tail 

ca6 SERIES - STAMPED AND FORMED 

ca6 SERIES 
PART NUMBER SYSTEM 

l
c ISG lXX - L Variation 

01 - Standard product 

Number of positions 

Tin Dual Face Wipe Single Beam 

TI Socket Series 

co ..... 
CO 
C 
ca 
CJ 
'2 

CO 
.c 
CJ 
Q) 

~ 
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IC SOCKETS 
DUAL·IN·LlNE 

C50-UNICON 

PART NUMBER SYSTEM 

C50 xx xxx 

TL Internal Code Only 

LCliP 
o - PhBr Tin plated 
2 - PhBr Gold plated 10 I'in 
3 - BeCu Tin plated 
4 - BeCu Gold plated 20 I'in 
5 - BeCu Gold Plated 30 I'in 

Contact Sleeve 
1 - Brass tin plated 

Number of Position 

TI Unicon Socket 

DUAL-IN-L1NE 
C50, C7X AND C86 SERIES 

3,05 

~201,~~:)~X ________ -J/~ 
3,61/4,57 ~ (0.053) 0,53 -Ij.-

(0.142)110.180) ~ (0.021) DIA 

-I!1-(0~;i5) DIA 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 

DIPS 
Lt> Lt> 
0 0 

)( 
0 

)( 
0 

)( 

ci ci 
r:: ~ +1 :E +1 :E 
0 « !Xl u 0 « . ., 
'iii E E E E E 
~ is is is is is 

6 
7,62 5,08 10,16 7,62 t24 30.48 

(0.300) (0.200) 10.400) 10.300) (1.200) 

8 
10,16 7,62 10,16 7,62 

28 
35,56 

(0.400) (0.300) (0.400) (0.300) (1.400) 

14 
17,78 15,24 10,16 7,62 

32 
40,64 

(0.700) (0.600) (0.400) 10.300) (1.600) 

16 
20,32 17,78 10,16 7,62 

34 
45,72 

(0.800) (0.700) (0.400) (0.300) (1.800) 

18 
22,86 20,32 10,16 7,62 

40 
50,80 

(0.900) (0.800) (0.400) (0.300) (2.000) 

20 
25.40 22,86 10,16 7,62 

48 
60,96 

(1.000) (0.900) (0.400) 10.300) (2.400) 

22 
27,94 25.40 12,76 10,16 

50 (~~5~g) (1.100) (1.000) (0.500) (0.400) 

24 
30.48 27,94 17,78 15,24 

64 
81,28 

(1.200) (1.100) (0.700) (0.600) (3.200) 

t24 30.48 27,94 10,16 7,62 
(1.200) (1.100) (0.400) (0.300) 

tNonstandard sizes 
Not all sizes available in each series 

C7X SERIES 

C86 SERIES 

t 
4,25 

(0.169) 

+ 

Dimensions in parentheses are inches 
Contact factory for detailed information 
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Lt> 
0 
0 
ci 
+1 
!Xl 

E 
is 

27,94 
(1.100) 

33,02 
(1.300) 

38,10 
(1.500) 

43,18 
(1.700) 

48,26 
(1.900) 

58.42 
(2.300) 

60,96 
(2.400) 

78,74 
(3.100) 

Lt> 
0 

" 
0 
ci :E +1 

u 0 

E .E 
is 0 

12.76 10,16 
(0.500) (0.400) 

17,78 15,24 
(0.700) (0.600) 

17,78 15,24 
(0.700) (0.600) 

17,78 15,24 
(0.700) (0.600) 

17,78 15,24 
(0.700) (0.600) 

17,78 15,24 
(0.700) (0.600) 

25.40 7,62 
(1.000) (0.900) 

25.40 22,86 
(1.000) (0.900) 

f 
4,19 

IOTS' 

2,67 
(0.105) MIN 

t 



PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads 0.011 in by 0.018 in NOM 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hold size range: 0.032 in to 0.042 in 
Durability: 10K cycles - CM Series, 5K cycles - CP/CO 
Solderability: per MIL-STD 202, Method 208 
Electrical 
Contact rating: 1.0 A per contact 
Contact resistance: 20 mil max initial 
Insulation resistance: 1000 Mil at 500 V dc 
Dielectric withstanding voltage: 1000 V ac rms 
Capacitance: 1.0 pF max per MIL-STD 202, Method 305 
Environmental 
Operating temperature: - 65°C to 170 °C - CP/CM Series, 

- 65°C to 150°C - CO Series 
Humidity: 10 mil max contact resistance 
Temperature Soak: 10 mil max contact resistance change 

MATERIALS 
Body - PPS (polyphenylen sulfide) glass filled U/L 94 VO 
Contacts - Higher performance copper nickel alloy 
Plating: t 4 /Lin of gold min over 100 itin of nickel min 

tFor additional plating options consult the factory 

BURN-IN/TEST DIP SOCKETS 

,,,Ii 
(0.1001-+l _ 

CQ37 SERIES 

CM37 SERIES 

3.30j2 (0.130IL 

'--;'11 2.54 
'+jJ+-- (0.1001 

SOLDER TAIL 

CP37 SERIES 

6.50~ 051 """ ~5"'" 
n)l~1'99 ~~--.t (0.4721 

0.53--ji- 1 78-J I.- 3,48 
(0.0211 (0.0701 (0.1371 

0.50 
(0.0201 

IC SOCKETS 
BURN·IN/TEST DIP 

PART NUMBER SYSTEM 

C X 37 XX -

A-0.l00 centers 
8-0.070 centers 1

22 rS L Pin to pin 

PPS high temperature 
body material 

Copper nickel alloy 
Soldertail 

Number of positions 

Overall gold plate 

Series Features 
Q- Auto unloadable 
P - High density mounting 
M-Shrink 0.070 centers 

TI Socket Series 

CQ37 SERIES 

Number of 
A 0 

Positions 
±O.O1 ±O.O2 
Length 

14 20,32 (0.800) 
16 22,35 (0.880) 12,76 

C 
±O.O1 
Width 

15,24 

B 
±0.O1 

Contact 

7,62 
18 24,89 (0.980) (0.500) (0.600) (0.300) 
20 27,43 (1.080) 

24 32,51 (1,280) 
28 37,59 (1.480) 19,05 22,86 15,24 
40 52,83 (2.080) (0.750) (0.900) (0.600) 
42 55,37 (2.180) 

CP37 SERIES 

Number of 
A B 

Positions 
max ±O.02 

Length 

8 11,68 (0.460) 
14 17,78 (0.700) 

7,62 
16 20,32 (0.800) 

(0.300) 
18 22,86 (0.900) 
20 25,40 (1.000) 

24 30,48 (1.200) 
15,24 

28 35,56 (1.400) 
(0.600) 

40 50,80 (2.000) 

CM37 SERIES 

Number of 
A B 

±O.O16 ±O.O2 
Positions 

Length 

28 27,18 (1.070) 
10,67 

(0.420) 

40 37,85 (1.490) 
16,51 42 39,62 (1.560) 

54 50,29 (1.980) 
(0.650) 

64 59,18 (2.330) 
20,32 

(0.800) 

Dimensions in parentheses are inches 
Contact factory for detailed information 

C 
max 

Width 

12,70 
(0.500) 

20,32 
(0.800) 

C 
±O.O16 
Width 

17,20 
(0.677) 

23,11 
(0.910) 

26,92 
(1.060) 

m ... 
m 
C 
(ij 
CJ 
'2 
m 
.c 
CJ 
CD 

:iE 
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s: 
CD 
(") 
::r 
OJ 
::s 
(;' 
!!. 
c 
OJ ... 
OJ 

IC SOCKETS 
QUAD·IN·LlNE/SHRINK PACK 

PERFORMANCE SPECIFICATIONS 

Insertion force: 16 oz (454 g) per pin max 
Withdrawal force: 1.5 oz (42 g) per pin min 
Operating temperature: - 40 °C to 100 °C, tin 
Accommodates IC leads 0.011 ± 0.003 in by 

0.018 ± 0.003 in 
Contact rating: 1.0 A per contact 

MATERIALS 
Body - PBT polyester U/L 94 VO rating 
C4S & CxW Contacts - Copper alloy 
Contact finish - Reflow tin plating, 40 /-tin min 

PART NUMBER SYSTEM 

C X W XX - 11 

lll l Number of contacts (42, 52, 64) 
Staggered leads 

5 - 64 contacts 
6 - 42, 52 contacts 

TI Socket Series 

PART.NUMBER SYSTEMt 

c 

14 1S t ~::ber of contacts 
28, 40, 42, 52, 54, 64 

Shrink Pack 
(0.070 in pin-to-pin contact spacing) 

Reflow tin plating 

TI Socket Series 

t Also available in screw machine contacts 

C4S SERIES 

A B C 
Positions max Row· to Row max 

Length Width 

28 
25,02 10,16 13,00 

(0.985) (0.400) (0.512) 

40 
35,69 15,24 17,98 

(1.405) (0.600) (0.708) 

64 57,07 19,05 21,62 
(2.247) (0.750) (0.851) 

Dimension in parentheses are inches 

C4S SERIES 

QUAD-IN-LiNE (CxW SERIES) 

BEAM 
EDGE GRIP 
CONTACT 

... ,4P--------A ------~ 

SHRINK PACK DIP (C4S SERIES) 

r 
B 

1,79 
(0.050) 

l~~------; 

QUAD-IN-LiNE (CxW SERIES) 

A B 
Product 

Max Row to Row 
Number 

Length 

C5W64-11 
41,90 22,90 
(1.65) (0.950) 

C6W42-11 
27,90 22,90 
(1.10) (0.900) 

C6W52-11 
34,30 Z2,90 
(1.35) (0.900) 

Dimensions in parentheses are inches 
Contact factory for detailed information 

C 
Max 

Row to Row 

19,05 
(0.750) 

17,80 
(0.700) 

17,80 
(0.700) 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
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PERFORMANCE SPECIFICATIONS 

Mechanical 
Accommodates IC leads per specific IC device 
Recommended PCB thickness range: 0.062 in to 0.092 in 
Recommended PCB hole size range: 0.032 in to 0.042 in 
Durability: 5000 cycles, 10 mfl max contact resistance 

change per MIL-STD 1344, Method 2016 
Solderability: per MIL-STD 202, Method 208 
Electrical 
Contact rating: 1.0 A per contact 
Contact resistance: 20 mfl max initial 
Insulation resistance: 1.0 Mfl at 500 V dc per 

MIL-STD 1344, Method 3003.1 
Dielectric withstanding voltage: 700 V ac rms per 

MIL-STD 1344, Method 3001.1 
Capacitance: 1.0 pF max per MIL-STD 202, Method 305 
Environmental 
Operating temperature: - 65°C to 170 °C 
Humidity: 10 mfl max contact resistance change when 

tested per MIL-STD 202, Method 103B 
Temperature soak: 10 mfl max contact resistance change 

when exposed to 105°C temperature for 48 hours 
Shelf life: 12 months min 

MATERIALS 
Body - CFP Series - PES (polyether sulfone) glass filled 

U/L 94 va rating 
Temperature: -65°C to 170°C 
Contact - Beryllium copper 
Plating: t Overall gold plate min 4/tin over min 70 /tin nickel 

plating 

tFor additional plating option consult the factory. 
Dimensional drawings available from factory. 

SMALL OUT LINE FLAT PACK (CFPH/K SERIES) 

PART NUMBER SYSTEM 

C xx 

Lx LXXX Lplati:: 

. 

37 - overall gold plate 

Number of positions 

Configuration 
H - 14, 16. 18,20 Positions 

K - 24. 28 Positions 

Style FP - Flat pack 

Tl Series socket 

IC SOCKETS 
BURN·IN/TEST 

QUAD FLAT PACK (CFPM SERIES) 

PART NUMBER SYSTEM 

CXX X XXX XX 01X 

T I Lvariations 
A - 1.0 mm ~ 
B - 0.8 mm ~ 
contact spacing 

Number of Plating 
positions 37 - overall gold plate 

Configuration 
M - Quad pack 

Tl socket 
Style PF - Flat pack 

SMALL OUTLINE (J-LEADED) 

PART NUMBER SYSTEM 

CSJT XXX 37 

1 L Number of positions 

TI series 

02 

AVAILABLE SIZES 

CFPH Series 14. 16. 18, 20 
CFPK Series 24,28 

CFPM Series 64, 80 

CSJT Series 20, 26 

Contact factory for detailed information 

Flat Pack 

Quad Pack 

Small Outline 
J-Leaded 

co ... 
CO 
C 
CO 
CJ 
'2 

CO 
.c 
CJ 
Q) 

~ 

III 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 

~~~~~:~~i~ai~:I~lJ8 ~!~~~~ti:r fI~o::::~:t:r~~s not 
TEXAS • 

INSTRUMENTS 
8-51 

34 Forest Street. Attleboro. Massachusetts 02703 



8-52 

For more information contact your 
local distributor or contact TI directly: 

Texas Instruments Incorporated 
CSD Marketing, MS 14·1 
Attleboro, MA 02703 

UNITED STATES 

California 
Irvine 91714 
17891 Cartwright Road 
Phone: (714) 660·8111 

San Diego 92123 
4333 View Ridge Ave., Suite B 
Phone (619) 278·9600/9603 

Torrence 90502 
9505 Hamilton St. 
Bldg. A, Suite One 
Phone: (213) 217·7000 

Georgia 
Norcross 30092 
5515 Spaulding Drive 
Phone: (404) 662·786117931 

Massachusetts 
Attleboro 02703 
34 Forest Street, MS 10·6/MS 14·3 
Phone: (617) 699·5206/1278/5213 

North Carolina 
Charlotte 28210 
8 Woodlawn Green 
Suite 100 
Phone: (704) 527·0930 

Texas 
Richardson 75081 
1001 E. Campbell Rd., MS 328 
Phone: (214) 680·5284/5268/5267 

Texas Instruments provides customer 
assistance In varied technical areas. Since 
TI does not possess fuff access to data 
concerning aff of the uses and applications 
of customers' products, responsibility Is 
assumed by TI neither for customer 
product design nor for any Infringement of 
patents or rights of others, which may 
result from TI assistance. 

Field Sales Offices 

INTERNATIONAL 
Australia 
Texas Instruments Australia, Ltd. 
P.O. Box 63 
Elizabeth, South Australia 5112 
Phone: 61·8·255·2066 

England 
Texas Instruments, Ltd. 
Beffordla House 
Prebend Stsreet 
Bedford MK41 7PA 
Phone: (0234) 63211, Ext. 1 

France 
Texas Instruments, Ltd. 
Metallurgical Materials Division 
8·10 Avenue Morane Saulnier 
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Phone: 333. 946. 9712 
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Texas Instruments Asia, Ltd. 
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Phone: 852·3·722·1223 
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Texas Instruments Italia SPA 
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(617) 699-524215269 

Japan 
Texas Instruments Japan, Ltd. 
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Phone: (81) 550·81211 

Mexico 
Texas Instruments de Mexico, SA 
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Phone: 52·5·514·3583 
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Texas Instruments Asia 
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Phone: 886·2·713·9311 

West Germany 
Texas Instruments Deutschland GMBH 
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1 Introduction 

The International Electrotechnical Commission (lEC) has been developing a very powerful symbolic 
language that can show the relationship of each input of a digital logic circuit to each output without 
showing explicitly the internal logic. At the heart of the system is dependency notation, which will be 
explaihed in Section 4. 

The system was introduced in the USA in a rudimentary form in IEEEfANSI Standard Y32.14-1973. 
Lacking at that time a complete development of dependency notation, it offered little more than a 
substitution of rectangular shapes 'for the familiar distinctive shapes for representing the basic functions 
of AND, OR, negation, etc. This is no longer the case. 

Internationally, Working Group 2 of IEC Technical Committee TC-3 has prepared a new document 
(Publication 617-12) that consolidates the original work started in the mid 1960's and published in 1972 
(Publication 117-15) and the amendments and supplements that have followed. Similarly for the USA, 
IEEE Committee SCC11.9 has revised the publication IEEE Std 91 fANSI Y32.14. Now numbered simply 
ANSI/IEEE Std 91-1984, the IEEE standard contains all of the IEC work that has been approved, and 
also a small amount of material still under international consideration. Texas Instruments is participating 
in the work of both organizations and this document introduces new logic symbols in accordance with 
the new standards. When changes are made as the standards develop, future editions will take those 
changes into account. 

The following explanation of the new symbolic language is necessarily brief and greatly condensed from 
what the standards publications now contain. This is not intended to be sufficient for those people who 
will be developing symbols for new devices. It is primarily intended to make possible the understanding 
of the symbols used in this data book and is somewhat briefer than the explanation that appears in 
several of Tl's data books on digital logic. However, it includes a new section (6.0) that explains several 
symbols for actual devices in detail. This has proven to be a powerful learning aid. 

2 Symbol Composition 

A symbol comprises an outline or a combination of outlines together with one or more qualifying symbols. 
The shape of the symbols is not significant. As shown in Figure 1, general qualifying symbols are used 
to tell exactly what logical operation is performed by the elements. Table 1 shows general qualifying 
symbols defined in the new standards. Input lines are placed on the left and output lines are placed 
on the right. When an exception is made to that convention, the direction of signal flow is indicated 
by an arrow as shown in Figure 9. 

OUTLINE 

I ** INPUT 
LINES 

* * 

GENERAL QUALIFYING 
SYMBOL 

**} OUTPUT 
LINES 

* * 

·Possible positions for qualifying symbols relating to inputs and outputs 

Figure 1. Symbol Composition 
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3 Qualifying Symbols , 
3.1 General Qualifying Symbols 

Table 1 shows general qualifying symbols defined by ANSI/IEEE Standard 91. These characters are placed 
near the top center or the geometric center of a symbol or symbol element to define the basic function 
of the device represented by the symbol or of the element. 

XIV. is the general qualifying symbol for identifying coders, code converters, and level converters. X 
and Y may be used in their own right to stand for some code or either or both may be replaced by some 
other indication of the code or level such as BCD or TTL. As might be expected, interface circuits make 
frequent use of this set of qualifying symbols. 

SYMBOL 

& 

Table 1. General Qualifying Symbols 

DESCRIPTION 

AND gate or function 

2: 1 OR gate or function. The symbol was chosen to indicate that at least one active input is needed to 

activate the output. 

=1 

1 

I> or <l 

.rr 
X/Y 

SRGm 

Exclusive OR. One and only one input must be active to activate the output. 

A simple 1-input gate or element 

A buffer or element with more than usual output capability (symbol is oriented in the direction of 

signal flow): 

Schmitt trigger; element with hysteresis 

Coder, code converter, level converter 

The following are examples of subsets of this general class of qualifying symbol used in this book. 

BCD/7-SEG 

TTL/MOS 

CMOS/PLASMA DISP 

MOS/LED 

CMOS/v AC FLUOR DISP 

CMOS/EL DISP 

TTL/GAS DISCH DISPLAY 

Shift register. m = number of bits. 

BCD to 7-segment display driver 

TTL to MOS level converter 

Plasma-display driver with CMOS-compatible inputs 

Light-emitting-diode driver with MOS-compatible inputs 

Vacuum-fluorescent display driver with CMOS-compatible 

inputs 

Electroluminescent display driver with CMOS-compatible 

inputs 

Gas-discharge display driver with TTL-compatible inputs 

} 3.2 Qualifying Symbols for Inputs and Outputs 
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Qualifying symbols for inputs and outputs are shown in Table 2 and many will be familiar to most users, 
a likely exception being the logic polarity symbol for directly indicating active-low inputs and outputs. 
The older logic negation indicator means that the external 0 state produces the internal 1 state. The 
internal 1 state means the active state. Logic negation may be used in pure logic diagrams; in order 
to tie the external 1 and 0 logic states to the levels H (high) and· L (low), a statement of whether positive 
logic (1 = H, 0 = L) or negative logic (1 = L,O = H) is being used is required or must be assumed. 
Logic polarity indicators eliminate the need for calling out the logic convention and are used in this data 
book in the symbology for actual devices. The presence of the triangle polarity indicator indicates that 
the L logic level will produce the internal 1 state (the active state) or that, in the case of an output, 
the internal 1 state will produce the external L level. Note how the active direction of transition for a 
dynamic input is indicated in positive logic, negative logic, and with polarity indication. 

When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets 
[like these]. The square brackets are omitted when associated with a non logic input, which is indicated 
by an X superi~posed on the connection line outside the symbol. 



Table 2. Qualifying Symbols for Inputs and Outputs 

--q Logic negation at input. External ° produces internal ,. 

P-- Logic negation at output. Internal , produces external 0. 

~ Active-low input. Equivalent to ~ in positive logic 

~ Active-low output. Equivalent to P- in positive logic 

~ Active-low input in the case of right-to-Ieft signal flow 

~ Active-low output in the case of right-to-Ieft signal flow 

--4- Signal flow from right to left. If not otherwise indicated. signal flow is from left to right. 

--.-..- Bidirectional signal flow 

POSITIVE NEGATIVE POLARITY 
LOGIC LOGIC INDICATION 

rvn,m;,{ 'L o 
,So not used 

inputs 

active 
H~L not used not used 

on 
indicated 

oS' °L, LS

H 
transition 

~ Nonlogic connection. A label inside the symbol will usually define the nature of this pin. 

~ Input for analog signals (on a digital symbol) (see Figure "1 

~ -~ Input for digital signals (on an analog symbol) (see Figure "1 

3.3 Symbols Inside the Outline 

Table 3 shows some symbols used inside the outline. Note particularly that open-collector (open-drain), 
open-emitter (open-source), and three-state outputs have distinctive symbols. Also note that an EN input 
affects all of the outputs of the element and has no effect on inputs. An EN input affects all the external 
outputs of the element in which it is placed, plus the external outputs of any elements shown to be 
influenced by that element. It has no effect on inputs. When an enable input affects only certain outputs, 
affects outputs located outside the indicated influence of the element in which the enable input is placed, 
and/or affects one or. more inputs, a form of dependency notation will indicate this (see 4.9). The effects 
of the EN input on the various types of outputs are shown. 

It is particularly important to note that a D input is always the data input of a storage element. At its 
internal 1 state, the D input sets the storage element to its 1 state, and at its internal a state it resets 
the storage element to its a state. 

The binary grouping symbol will be explained more fully in Section 6.11. Binary-weighted inputs are 
arranged in order and the binary weights of the least significant and the most significant lines are indicated 
by numbers. In this document weights of input and output lines will be represented by powers of two 
usually only when the binary grouping symbol is used, otherwise decimal numbers will be used. The 
grouped inputs generate an internal number on which a mathematical function can be performed or that 
can be an identifying number for dependency notation. This number is the sum of the weights 
(1, 2, 4 ... 2n) of those input standing at their 1 states. A frequent use is in addresses for memories. 

Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous 
to that for the inputs and the weighted outputs will indicate the internal number assumed to be developed 
within the circuit. 
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Table 3. Symbols Inside the Outline 

Bithreshold input (input with hysteresis) 

N-P-N open-collector or similar output that can supply a relatively low­

impedance L level when not turned off. Requires external 

pUll-Up. Capable of positive-logic wired-AND connection. 

Passive-pUll-Up output is similar to N-P-N open-collector output but is 

supplemented with a built-in passive p.ull-up. 

N-P-N open-emitter or similar output that can supply a relatively low­

impedance H level when not turned off. Requires external pull-down. 

Capable of positive-logic wired-OR connection. 

Passive-pull-down output is similar to N-P-N open-emitter output but is 

supplemented with a built-in passive pull-down. 

3-state output 

Output with more than usual output capability (symbol is oriented in the direction of signal flow). 

Enable input 

When at its internal 1-state, all outputs are enabled. 

When at its internal O-state, open-"collector, open-emitter outputs, and three-state outputs at 

external high-impedance state, and all other outputs (i.e., totem-poles) are at the internal O-state. 

Usual meanings associated with flip-flops (e.g., R = reset, T = toggle) 

-r-i SR Data input to a storage element equivalent to: Lq 

Shift right (left) inputs, m = 1, 2, 3, etc. If m = 1, it is usually not shown. 

Binary grouping. m is highest power of 2. Produces a number equal to the sum of the weights 

of the active inputs 

Input line grouping ... indicates two or more terminals used to implement a single logic input. 

e.g., differential inputs. 

Combinations of Outlines and Internal Connections 

When a circuit has one or more inputs that are common to more than one element of the circuit, the 
common-control block may be used. This is the only distinctively shaped outline used in the IEC system. 
Figure 2 shows that unless otherwise qualified by dependency notation, an input to the common-control 
block is an input to each of the elements below the common-control block. 

COMMON~ONTROLBLOCK 

b 

d 

Figure 2. Common-Control Block 



The outlines of elements may be embedded within one another or abutted to form complex elements, 
in which case the following rules apply. There is no logic connection between elements when the line 
common to their outlines is in the direction of signal flow. There is at least one logic connection when 
the line common to two outlines is perpendicular to the direction of signal flow. If no indications are 
shown on either side of the common line, it is assumed that there is only one logic connection. If more 
than one internal connection exists between adjacent elements, the number of connections will be clarified 
by the use of one or more of the internal connection symbols from Table 4 and/or appropriate qualifying 
symbols or dependency notation. 

--~-F--

---2---
---~-

--~-

Table 4. Symbols for Internal Connections 

Internal connection. 1 state on left produces 1 state on right. 

Negated internal connection. 1 state on left produces a state on right. 

Dynamic internal connection. !ransition from a to 1 on left produces transitory 1 state on 

right. 

Dynamic internal connection. Transition from 1 to a on left produces transitory 1 state on 

right. 

Table 4 shows symbols that are used to represent internal connection with specific characteristics. The 
first is a simple noninverting connection, the second is inverting, the third is dynamic. As with this symbol 
and an external input line, the transition from 0 to 1 on the left produces a momentary 1-state on the, 
right. The fourth symbol is similar except that the active transition on the left is from 1 to O. 

Only logic states, not levels, exist inside. symbols. The negation symbol (0) is used internally even when 
direct polarity indication (t:::...) is used externally. 

In an array of elements, if the same general qualifying symbol and the same qualifying symbols associated 
with inputs and outputs would appear inside each of the elements of the array, these qualifying symbols 
are usually shown only in the first element. This is done to reduce clutter and to save time in recognition. 
Similarly, large identical elements that are subdivided into smaller elements may each be represented 
by an unsubdivided outline. The SN751638 symbol (see 6.8) illustrates this principle. 

4 Dependency Notation 

4.1 

Some readers will find it more to their liking to skip this section and proceed to the explanation of the 
symbols for a few actual devices in 6.0. Reference will be made there to various parts of this section 
as it is needed. If this procedure is followed, it is recommended that 5.0 be read after 6.0 and then 
all of 4.0 be reread. 

General Explanation 

Dependency notation is the powerful tool that sets the IEC symbols apart from previous systems and 
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship 
between inputs, outputs, or inputs and outputs without actually showing all the elements and 
interconnections involved. The information provided by dependency notation supplements that provided 
by the qualifying symbols for an element's function. 

In the convention for the dependency notation, use will be made of the terms "affecting" and "affected." 
In cases where it is not evident which inputs must be considered as being the affecting or the affected 
ones (e.g., if they stand in an AND relationship), the choice may be made in any convenient way. 
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So far, eleven types of dependency have been defined but only the eight used in this book are explained. 
They are listed below in the order in which they are presented and are summarized in Table 5 following 
4.10.2. 

Section 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
4.10 

Dependency Type or Other Subject 
G,AND 
General Rules for Dependency Notation 
V, OR 
N, Negate (Exclusive-OR) 
Z, Interconnection 
X, Transmission 
C, Control 
EN, Enable 
M, Mode 

4.2 G (AND) Dependency 

C-10 

A common relationship between two signals is to have them ANDed together. This has traditionally 
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate. 
The 1972 IEC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND 
relationship using dependency notation. While ten other forms of dependency have since been defined, 
the ways to invoke AND dependency are now reduced to one. 

In Figure 3 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has 
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number 
considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and 
also at each affected input. Note the bar over the 1 at input c. 

=[
--

a 1 

b ~1 
c 1 

=~--­
c--=B 

Figure 3. G Dependency Between Inputs 

In Figure 4, output b affects input a with an AND relationship. The lower example shows that it is the 
internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 5 shows input a to be 
ANDed with a dynamic input b. 

[Lf]"-'-l b 

Figure 4. G Dependency Between Outputs and Inputs 

Figure 5. G Dependency with a Dynamic Input 



The rules for G dependency can be summarized thus: 

When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and outputs affected 
by Gm stand at their normally defined internal logic states. When the Gm input or output stands at 
its a state, all inputs and outputs affected by Gm stand at their internal a states. 

4.3 Conventions for the Application of Dependency Notation in General 

The rules for applying dependency relationships in general follow the same pattern as was illustrated 
for G dependency. 

Application of dependency notation is accomplished by: 

1 . Labeling the input (or output) affecting other inputs or outputs with the letter symbol indicating 
the relationship involved (e.g., G for AND) followed by an identifying number, appropriately 
chosen, and 

2. Labeling each input or output affected by that affecting input (or output) with'that same number. 

If it is the complement of the internal logic state of the affecting input or output that does the affecting, 
then a bar is placed over the identifying numbers at the affected inputs or outputs (Figure 3). 

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an 
OR relationship to each other (Figure 6). 

a=t;1-
b G1 

c 1 

a~1 b & 

c 

Figure 6. ORed Affecting Inputs 

If the affected input or output requires a label to denote its function (e.g., "D"). this label will be prefixed 
by the identifying number of the affecting input (Figure 12). 

If an input or output is affected by more than one affecting input, the identifying numbers of each of 
the affecting inputs will appear in the label of the affected one, separated by commas. The normal reading 
order of these numbers is the same as the sequence of the affecting relationships (Figure 12). 

4.4 V (OR) Dependency 

The symbol denoting OR dependency is the letter V (Figure 7). 

When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand, 
at their internal 1 states. When the Vm input or output stands at its internal a state, all inputs and outputs 
affected by Vm stand at their normally defined internal logic states. 

at~]--b == [=1-R b - [~l-, 
a~ a~b 

3='b - =ro: -~: 
Figure 7. V (OR) Dependency 
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4.5 N (Negate) (Exclusive-OR) Dependency 

The symbol denoting negate dependency is the letter N (Figure 8). Each input or output affected by 
an Nm input or output stands in an Exclusive-OR relationship with the Nm input or output. 

When an Nm input or output stands at its internal 1 state, the internal logic state of each input and 
each output affected by Nm is the complement of what it would otherwise be. When an Nm input or 
output stands at its internal 0 state, all inputs and outputs affected by Nm stand at their normally defined 
internal logic states. 

If a = 0, then c = b 

If a - 1, then c = b 

Figure 8. N (Negate) (Exclusive-OR) Dependency 

4.6 Z (Interconnection) Dependency 
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The symbol denoting interconnection dependency is the letter Z. 

Interconnection dependency is used to indicate the existence of internal logic connections between inputs, 
outputs, internal inputs, and/or internal outputs. 

The internal logic state of an input or output affected by a Zm input or output will be the same as the 
internal logic state of the Zm input or output, unless modified by additional dependency notation (Figure 9). 

a-{~-tb - 'W' where -B- =--l>-

f~}-a - W· where ~==-<l-

r~z~a W· 
a=t1 1-b 1Z1. 2 c - :=qgr' 

Figure 9. Z (Interconnection) Dependency 



4.7 X (Transmission) Dependency 

4.8 

The symbol denoting transmission dependency is the letter X. 

Transmission dependency is used to indicate controlled bidirectional connections between affected 
input/output ports (Figure 10). 

When an Xm input or output stands at its internal 1 state, all input-output ports affected by this Xm 
input or output are bidirectionally connected together and stand at the same internal logic state or analog 
signal level. When an Xm input or output stands at its internal 0 state, the connection associated with 
this set of dependency notation does not exist. 

If a = 1, there is a bidirectional 
connection between band c. 

If a = 0, there is a bidirectional 
connection between c and d. 

Figure 10. X (Transmission) Dependency 

Although the transmission paths represented by X dependency are inherently bidirectional, use is not 
always made of this property. This is analogous to a piece of wire, which may be constrained to carry 
current in only one direction. If this is the case in a particular application, then the directional arrows 
shown in Figures 10 and 11 would be omitted. 

# 
# 

MUXDMUX 

O} 0 X-
1 3 

0/1/2/3 

o 

2 

3 

Figure 11. Analog Data Selector (Multiplexer/Demultiplexer) 

C (Control) Dependency 

The symbol denoting control dependency is the letter C. 

Control inputs are usually used to enable or disable the data (0, J, K, R, or 5) inputs of storage elements. ' 
They may take on their internal 1 states (be active) either statically or dynamically. In the latter case 
the dynamic input symbol is used as shown in the second example of Figure 12. 

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally 
defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or output 
stands at its internal 0 state, the inputs affected by Cm are disabled and have no effect on the function 
of the element. 
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a-fc-;-
b-tD 

a--t-~1 
b-tD 

a'~G7 _ a_& s-
b 1C2 = b 
c 20 c & R - . -

a~;-
b C2 == 
c 1.,!.D 

/ 
Note AND relationship of a and b 

Figure 12. C (Control) Dependency 

4.9 EN (Enable) Dependency 

The symbol denoting enable dependency is the combina,tion of letters EN. 

An ENm input has the same effect on outputs as an EN input, see 3.3. but it affects only those outputs 
labeled with the identifying number m. It also affects those inputs labeled with the identifying number 
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an affected 
input is identical to that of a Cm input (Figure 13). 

b 

~t----~EN1 

EN V 
d 

If a = O. input b and output c are disabled and e = d 
If a = 1. output d is disabled and e = c 

Figure 13. EN (Enable) Dependency 

When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally defined 
effect on the function of the element and the outputs affected by this input stand at their normally defined 
internal logic states, i.e., these inputs and outputs are enabled. 

When an ENm input stands at its internal 0 state, the inputs affected by ENm are disabled and have 
no effect on the function of the element, and the outputs affected by ENm are also disabled. Open­
collector outputs are turned off, three-state outputs stand at their high-impedance state, and all other 
outputs (e.g., totem-pole outputs) stand at their internal 0 states. 

4.10 M (MODE) Dependency 
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The symbol denoting mode dependency is the letter M. 

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element 
depend on the mode in which the element is operating. 

If an input or output has the same effect in different modes of operation, the identifying numbers of 
the relevant affecting Mm inputs will appear in the label of that affected input or output between 
parentheses and separated by solidi, e.g., (1 /2)CT = 0 == 1 CT = O/2CT = 0 where 1 and 2 refer to M 1 
and M2. 



4.10.1 M Dependency Affecting Inputs 
M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at 
its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined effect 
on the function of the element, i.e., the inputs are enabled. 

When an Mm input or Mm output stands at its internal 0 state, the inputs affected by this Mm input 
or Mm output have no effect on the function of the element. When an affected input has several sets 
of labels separated by solidi (e.g., C4/2-+/3 +), any set in which the identifying number ofthe Mm input 
or Mm output appears has no effect and is to be ignored. This represents disabling of some of the functions 
of a multifunction input. 

The circuit in Figure 14 has two inputs, band c, that control which one of four modes (0, 1, 2, or 3) 
will exist at any time. Inputs d, e, and fare D inputs subject to dynamic control (clocking) by the a 
input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only 
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading). Note 
that input a has three functions. It is the clock for entering data. In mode 2, it causes right shifting 
of data, which means a shift away from the control block. In mode 3, it causes the contents of the 
register to be incremented by one count. 

b 

d 

l,4D 

Note that all operations are synchronous. 

In MODE 0 (b = 0, c = 01, the outputs 
remain at their existing states as none 
of the inputs has an effect. 

In MODE 1 (b = 1, c = 01, parallel loading 
takes place thru inputs e and f. 

In MODE 2 (b = 0, c = 11, shifting down 
and serial loading thru input d take place. 

In MODE 3 (b = c = 11, counting up by 
increment of 1 per clock pulse takes place. 

Figure 14. M (Mode) Dependency Affecting Inputs 

4.10.2 M Dependency Affecting Outputs 
When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their normally 
defined internal logic states, i.e., the outputs are enabled. 

When an Mm input or Mm output stands at its internal 0 state, at each affected output any set of labels 
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored. 
When an output has several different sets of labels separated by solidi (e.g., 2.4/3,5), only those sets 
in which the identifying number of this Mm input or Mm output appears are to be ignored. 

Figure 1 5 shows a symbol for a device whose output 
can behave like either a 3-state output or an open­
collector output depending on the signal applied to 
input a. Mode 1 exists when input a stands at its 
internal 1 state and, in that case, the three-state 
symbol applies and the open-element symbol has no 
effect. When a = 0, mode 1 does not exist so the 
three-state symbol has no effect and the open­
element symbol applies. 

b 

I> 
M1 

EN 

HJ/l~ 

Figure 15. Type of Output 

Determined by Mode 

d 
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Table 5. Summary of Dependency Notation 

TYPE OF LETTER AFFECTING INPUT AFFECTING INPUT 

DEPENDENCY SYMBOL* AT ITS 1-STATE AT ITS O-STATE 

Control C Permits action Prevents action 

Prevents action of inputs 

Enable EN Permits action 
o outputs turned off 

'V outputs at external high impedance 

Other outputs at internal 0 state 

AND G Permits action Imposes 0 state 

Mode M Permits action (mode selected) Prevents action (mode not selected) 

Negate (Ex-NOR) N Complements state No effect 

OR V Imposes 1 state Permits action 

Transmission X Bidirectional connection exists Bidirectional connection does not exist 

Interconnection Z Imposes 1 state Imposes 0 state 

• These letter symbols appear at the AFFECTING input (or output) and are followed by a number. Each input (or output) 
AFFECTED by that input is labeled with that same number. 

5 Bistable Elements 

C-16 

The dynamic input symbol and dependency notation provide the tools to identify different types of bistable 
elements and make synchronous and asynchronous inputs easily recognizable (Figure 16). 

c-+I-
0----U-
c~ 
0-tJ-

Ri}-C C1 

o 10 

S S 

R£-C C1 

D 10 

S S 

Transparent latch with true and complement outputs 

Edge-triggered flip-flop, D input enabled momentarily 
as C goes from 1 to 0 

Edge-triggered flip-flop, 0 input enabled momentarily 
as C goes from low to high. Asynchronous active-low 
set and reset inputs. Active-low output 

Same flip-flop shown in positive logic 

Figure 16. Latches and Flip-Flops 

Transparent latches have a level-operated control input. The D input is active as long as the C input 
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from 
D, J, K, R, or S inputs on the active transition of C. 

Notice that synchronous inputs can be readily recognized by their dependency labels (a number preceding 
the functional label, 1 D in these examples) compared to the asynchronous inputs (S and R), which are 
not dependent on the C inputs. Of course if the set and reset inputs were dependent on the C inputs, 
their labels would be similarly modified (e.g., 1 S, 1 R). 



6 Examples of Actual Device Symbols 

The symbols explained in this section include some of the most complex in this book. These were chosen, 
not to discourage the reader, but to illustrate the amount of information that can be conveyed. It is 
likely that if one reads these explanations and follows them reasonably well, most of the other symbols 
will seem simple indeed. The explanations are intended to be independent of each other so they may 
seem somewhat repetitious .. However each illustrates new principles. They are arranged more or less 
in the order of complexity. 

6.1 UDN2841 High-Current Darlington Drivers 

I> 

liN (3) -c (2) lC 

I> 

31N (11) -C (10) 3C 

I> 

21N (7) -C 
(9) 2C 

(8) 2E 

I> 

41N (15) -C 
(16) 4E 

(1) 4C 

6.2 SN75437 Quadruple Peripheral Driver 

There are four identical sections. The emitters of the 
output transistors of the elements numbered 1 and 
3 are connected together and share pins 4, 5, 12, 
and 13. The triangular qualifying symbol ([» 
indicates amplification, the principal function of the 
device. 

An extension of symbology used for analog devices 
has been used to show the output transistors. The 
emitter and collector terminals are lined up with the 
terminals to which they are connected. 

There are four identical sections. The symbology is 
complete for the first element; the absence of any 
symbology for the other elements indicates they are 
identical. The top two elements share a common 
output clamp, pin 2. This is shown to be a nonlogic 
connection by the superimposed X on the line. The 
function for this type of connection is indicated 
briefly and not necessarily exactly by a' small amount 
of text within the symbol. The. bottom two elements 
likewise share a common clamp. 

Each element is shown to be an inverter with 
amplification (indicated by 1». Taking TTL as a 
reference, this means that either the input is 
sensitive to lower level signals, or the output has 
greater drive capability than usual. The latter applies 
in this case. The output is shown by ~ to be open 
collector. 

All the outputs share a common EN input, pin 14. See Figure 2 for an explanation of the common control 
block; When EN = 0 (pin 14 is low), the outputs, being open-collector type.5, are turned off and would 
be pulled high by an external pullup resistor. 
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6.3 TL607 Analog Switch with Enable 

(4) 
S n 1/2 

2 

n 
n 

(6) 
S1 

(7) S2 

This device is basically two single-pole, single­
throw (SPST) switches connected between pins 4 
and 6 and pins 4 and 7. This is indicated using X 
(Transmission) dependency, which is explained in 
4.7. When the internal input X2 stands at its 1-state, 
a bilateral connection exists between those points 
affected by X2: pins 4 and 7. The 1 at pins 4 and 
6 means they are affected by X 1; X 1 must stand at 
the 1-state to establish a connection between them. 

The numeral 3 in front of X1 and X2 indicates that 
both of these internal inputs are themselves affected 

by affecting input number 3, which is G3. This is coincidently pin number 3. This means that both the 
active-high branch of pin 2 (X 1) and the active-low branch (X2) are ANDed with pin 3. See 4.2 for an 
explanation of G (AND) dependency. If pin 3 is low, both X1 and X2 will be at the O-state and both 
switches will be off. If pin 3 is high and pin 2 is high, X 1 will be at the 1-state, X2 will be at the O-state, 
and only the switch between pins 4 and 6 will be on. If pin 3 is high and pin 2 is low, X 1 will be at 
the O-state, X2 will be at the 1-state, and only the switch between pins 4 and 7 will be on. 

6.4 SN75128 8-Channel Line Receiver 
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1S 

2S 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

SA 

There are eight identical sections. The symbology is 
complete for the first element; the absence of any 
symbology for the next three elements indicates they 
are identical. Likewise the symbology is complete for 
the fifth element; the absence of any symbology for 
the next three elements indicates they are identical 
to the fifth. 

Each element is shown to be an inverter with 
amplification (indicated by [> ). Taking TTL as a 
reference, this means that either the input is 
sensitive to lower level signals, or the output has 
greater drive capability than usual. The former 
applies in this case. Since neither the symbol for 
open-collector ( ~ ) or 3-state ( 'V ) outputs is 
shown, the outputs are of the totem-pole type. 

The top four outputs are shown to be affected by affecting input number 1, which is EN1, meaning 
they will be enabled if EN1 = 1 (pin 1 is high). See 4.9 for an explanation of EN dependency. If pin 
1 is low, EN1 = 0 and the affected outputs will go to their inactive (high) levels. Similarly, the lower 
four outputs are controlled by pin 11. 



6.5 SN75122 Triple Line Receivers 

1R 

15 

1A 

18 

2R 

25 

2A 

28 

3R 

35 

3A 

There are two identical sections. The symbology is 
complete for the first section; the absence of any 
symbology for the next section indicates it is 
identical. Likewise the symbology is complete for the 
third section, which is similar, but not identical, to 
the first and second. 

The top section may be considered to be an OR 
element (~1) with two embedded ANDs (&), one of 
which has an active-low amplified input ( I> ) with 
hysteresis ( J:f ), pin 14. This is ANDed with pin 15 
and the result is ORed with the AND of pins 1 and 
2. The output of the OR, pin 13, is active-low. 

The third section is identical to the first except that 
pin 12 has no input ANDed with it. Since neither the 
symbol for open-collector ( ~ ) or 3-state ( 'V ) 
outputs is shown, the outputs are of the totem-pole 
type. 

6.6 058831 Quad Single-Ended or Dual Differential Line Drivers 

MC1 
171 

MC2 191 

1.2G1 

1.2G2 

3AG1 

3AG2 

1A 

2A 

3A 1101 

4A 
1121 

2:1 

N1 

t> 2<;7 

t> 3<;7 

t> 3<;7 

131 1Y 

151 2Y 

1111 3Y 

1131 4Y 

There are four similar elements in the array. Each 
element is shown to be noninverting with 
amplification (indicated by 1». Taking TTL as a 
reference, this means that either the input is 
sensitive to lower level signals or the output has 
greater drive capability than usual. The latter applies 
in this case. The outputs are shown by 'V to be of 
the 3-state type. 

The top two outputs are shown to be affected by 
affecting input number 2, which is EN2, meaning 
they will be enabled if EN2 = 1. See 4.9 for an 
explanation of EN dependency. If EN2 = 0, the 
affected outputs will go to their high-impedance (off) 
states. EN2 is the output of an AND gate (indicated 
by &) whose active-low inputs are pins 1 and 2. Both 
pins 1 and 2 must be low to enable pins 3 and 5. 
Likewise both pins 14 and 15 must be low to enable 
pins 11 and 13 through EN3. 

Input pins 6 and 10 are shown to be affected by affecting input number 1, which is N 1, meaning they 
will be negated if N1 = 1. See 4.5 for an explanation of N (negate or exclusive-OR) dependency. If 
N1 = 0, the input signals are not negated. N1 is the output of an OR gate (indicated by ~ 1) whose 
active-high inputs are pins 7 and 9. Thus if either of these pins are high, then the second and third elements 
become inverters. 
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6.7 SN75113 Differential Line Drivers with Split 3-State Outputs 

6.8 

C-20 

1C (7) 
& 

EN 1 

cc 

2C 

.1A (5) 

1B (6) 

C> 

2A (11) 

(4) 1YP 

1YS 

1ZP 

1ZS 

2YP 

2YS 

2ZP 

2ZS 

There are two similar elements in the array. The first 
is a 2-input AND element (indicated by &); the 
second has only a single input. Both elements are 
shown to have special amplification (indicated 
by I> ). Taking TTL as a reference, this means that 
either the input is sensitive to lower level signals, or 
the output has greater drive capability than usual. 
The latter applies in this case. 

Each element has four outputs. Pins 4 and 3 are a 
pair consisting of one open-emitter output ( ~ ) and 
one open-collector output ( Q ). Relative to the AND 
function, both are active high. Pins 1 and 2 are a 
similar pair but relative to the AND function, both are 
active low. All outputs of a single, unsubdivided 
element always have identical internal logic states 
determined by the function of the element except 
when otherwise indicated by an associated symbol 
or label inside the element. Here there is no such 
contrary indication. All four outputs are shown to be 
affected by affecting input number 1 , which is EN 1 , 

meaning they will all be enabled if EN1 = 1. See 4.9 for an explanation of EN dependency. If EN1 = 0, 
all the affected outputs will be turned off. EN 1 is the output of an AND gate (indicated by &) whose 
active-high inputs are pins 7 and 9. Both pins 7 and 9 must be high to enable the outputs of the top 
element. Assuming they are enabled and that pins 5 and 6 are both high, the internal state of all four 
outputs will be a 1. Pins 4 and 3 will both be high, pins 1 and 2 will both be low. The part is designed 
so that pins 3 and 4 may be connected together creating an active-high 3-state output. Likewise pins 
1 and 2 may be connected together to create an active-low 3-state output. 

All that has been said about the first element regarding its outputs and their enable inputs also applies 
to the second element. Pins 9 and 10 are the enable inputs in this case. 

SN75163B Octal General-Purpose Interface Bus Transceiver 

B3 

B4 

B5 

B6 

B7 

B8 

There are eight I/O ports on each side, pins 2 through 
9 and 12 through 19. There are eight identical 
channels. The symbology is complete for· the first 
channel; the absence of any symbology for the other 
channels indicates they are identical. The eight 
bidirectional channels each have amplification from 
left to right, that is, the outputs on the right have 
increased drive capability (indicated by 1», and the 
inputs on the right all have hysteresis (indicated 
by.rr) . 

The outputs on the left are shown to be 3-state 
outputs by the". They are also shown to be 
affected by affecting input number 4, which is EN4, 
meaning they will be enabled if EN4 = 1 (pin 1 is, 
low). See 4.9 for an explanation of EN dependency. 
If EN4 = 0 (pin i is high), the affected outputs will 
go to their high-impedance (off) states. 

The labeling at pin 2, which applies to all the outputs on the right, is unusual because the outputs 
themselves have an unusual feature. The label includes both the symbol for a 3-state output ( " ) and 
for an open-collector output (Q), separated by a slash indicating that these are alternatives. 



The symbol for the 3-state output is shown to be affected by affecting input number 1, which is M 1, 
meaning the" label is valid when M1 = 1 (pin 11 is high), but is to be ignored when M1 = a (pin 
11 is low). See 4.10 for an explanation of M (mode) dependency. Likewise the symbol for the open­
collector output is shown to be affected by affecting input number 2, which is M2, meaning the ~ 
label is valid when M2 = 1 (pin 11 is low), but is to be ignored when M2 = a (pin 11 is high). These 
labels are enclosed in parentheses (used as in algebra); the numeral 3 indicates that in either case the 
output is affected by EN3. Thus the right-hand outputs will be off if pin 1 is low. It can now be seen 
that pin 1 is the direction control and pin 11 is used to determine whether the outputs are of the 3-state 
or open-collector variety. 

6.9 SN75161 B Octal IEEE Std 488 Interface Bus Transceiver 

DC (111 

TE (11 
EN1/G4 

ATN 

EOI 

SRQ 

REN 

IFC 

There are eight I/O ports on each side, pins 2 through 
9 and 12 through 19. Pin 13 is not only an I/O port; 
the line running into the common-control block (see 
Figure 2) indicates that it also has control functions. 
Pins 1 and 11 are also controls. The eight 
bidirectional channels each have amplification from 
left to right, that is, the outputs on the right have 
increased drive capability (indicated by 1>), and the 
inputs on the right all have hysteresis (indicated 
by.rr). All of the outputs are shown to be of the 
3-state type by the '\J symbol except for the outputs 
at pins 9, 4, and 5, which are shown to have passive 
pullups by the ~ symbol. 

Starting with a typical I/O port, pin 18, the output 
DAV portion is identified by an arrow indicating right-to­

left signal flow and the three-state output symbol 
NDAC ( '\J ). This output is shown to be affected by 

t::=~=~a-1~ affecting input number 1, which is EN 1, meaning it 
NRFD will be enabled as an output if EN 1 = 1 (pin 11 is 

high). See 4.9 for an explanation of EN dependency. 
If pin 11 is low, EN1 = a and the output at pin 18 

will be in its high-impedance (off) state. This also applies to the 3-state outputs at pins 13 and 19 and 
to the passive-pullup output at pin 9. On the other hand, the outputs at pins 8, 2, 3, and 12 all are 
affected by the complement of EN 1. This is indicated by the bar over the 1 at each of those outputs. 
They are enabled only when pin 11 is low. Thus one function of pin 11 is to serve as direction control 
for the first, third, fourth, and fifth channels. 

Similarly it can be seen that pin 1 serves as direction control for the sixth,.seventh, and eighth channels: 
If pin 1 is high, transmission will be from left to right in the sixth channel, right to left in the seventh 
and eighth.' These transmissions are reversed if pin 1 is low. 

The direction control for the second channel, EN3, is more complex. EN3 is the output of an OR (;::= 1 ) 
function. One of the inputs to this OR is the active-high signal on pin 13. This signal is shown to be 
affected at the input to the OR gate by affecting input number 5, which is G5, meaning that pin 13 
is ANDed with pin 1 before entering the OR gate. See 4.2 for an explanation of G (AND) dependency. 
The other input to the OR is the active-low signal on pin 13. This signal is ANDed with the complement 
of pin 11 before entering the OR gate. This is indicated by the G4 at pin 1 and the 4 with a bar over 
it at pin 13. Thus for EN3 to stand at the 1 state, which would enable transmission from pin 14 to pin 7, 
both pins 13 and 1 must be high or both pins 13 and 11 must be low. 
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6.10 SN5520 Dual-Channel Sense Amplifier with Complementary Outputs 

C-22 

+Vref 
-Vref 

Cext 

A1 

A2 

S8 

81 

82 
Gy 

GZ 

There are two input channels. The" symbology is 
complete for the first channel; the absense of any 
symbology for the second channel indicates it is 
identical. 

The square bracket around the input lines connected 
to pins 2 and 3 shows they constitute a single input 
pair. The + / - by one line and the - / + by the other 
indicate that these are differential inputs, and in this 
case, only the magnitude and not the polarity of the 
applied voltage affects the device. The differential 
inputs connected to pins 5 and 4 supply the 
reference voltage for both channels; see Figure 2 for 
an explanation of the common-control block. The 
differential input of each channel constitutes one 
input of an AND gate (indicated by &). The other 
input to the AND gate is pin 15 or 11. The outputs 
of the two AND gates go to an OR gate (indicated 

by ~ 1). Pin 14 is also an input to this OR gate and is shown by the ~ symbol to be active 
when low. Thus if a voltage greater in magnitude than V ref is applied to either channel along with a 
high-level voltage to the respective "S" input, or if pin 14 is low, then the output at pin 13 will be high. 

Pin 1 2 is shown to be the complement of pin 13 except that pin 1 2 is shown by its label" 1 " to also 
be affected by pin 10 (G1) in an AND relationship. See 4.2 for an explanation of G (AND) dependency. 
Thus if pin 10 is low, it imposes the internal 0 state or external high level on pin 12. 

Pins 5, 4, and 1 are all shown to be nonlogic connections by the small X superimposed on those lines. 
The function of such a connection is indicated briefly and not necessarily very exactly by a small amount 
of text within the symbol. Pin 1 is a connection for an external capacitor. The function of pins 5 and 
4 was explained above. 



6.11 SN75500E AC Plasma Display Driver with CMOS-Compatible Inputs 

CMOS/PLASMA DISP 

Z5 
1,13 I> 

Z6 a,13 I> 

Z7 
1,14 I> 

(4) 101 

(11) loa 

(12) 201 

(19) 20a 

(29) 301 

(22) 30a 

(37) 401 

The heart of this device and its symbol is an 8-bit 
shift register. It has a single D input, pin 2, which 
is shown to be affected by affecting input number 9, 
which is C9, meaning it will be enabled if C9 = 1. 
See 4.8 for an explanation of C dependency and 5.0 
for a discussion of bistable elements. Since the C 
input is dynamic, the storage elements are edge­
triggered flip-flops. While C9 = 1, which in this case 
will occur on the transition of pin 3 from low to high, 
the state of the D input will be stored. Pin 2 is shown 
to be active low so to store a 1, pin 2 must be low. 

In addition to controlling the D input, pin 3 is shown 
by /-+ to have an additional function. As pin 3 goes 
from low to high, data stored in the shift register is 
shifted one position. The right-pointing arrow means 
that the data is shifted away from the control block 
(down). 

(30) 40a Z8 a,14 On the right side of the symbol an abbreviation 
technique has been used that is practical only when 

the internal labels and the pin numbers are both consecutive. Thus it should be clear that the input of 
the element whose output is pin 5 is affected by affecting input number 2, just as the input of the element 
whose output is pin 4 is affected by affecting input number 1. Affecting inputs 1 through 8 are Z inputs 
(Z1 through Z8), which means their signals are tranferred directly to the output elements. See 4.6 for 
an explanation of Z dependency. 

The inputs of the 32 implicitly shown output elements are also shown to be affected by affecting inputs 
numbers 11, 12, 13, and 14 in four blocks of eight each. These inputs will be found in the common 
control block preceded by a letter G and a brace. The brace is called the binary grouping symbol. It 
is equivalent to a decoder with outputs in this case driving four G inputs (G 11, G 12, G 13, and G 14). 
The weights of the inputs to the coder are shown to be 20 and 21 for pins 1 and 39, respectively. The 
decoder has four outputs corresponding to the four possible sums of the weights of the activated decoder 
inputs. If pins 1 and 39 are both low, the sum of the weights = 0 and G11 = 1. If pin 1 is low while 
pin 39 is high, the sum = 2 and G 13 = 1 and so forth. G indicates AND dependency, see 4.2. Only 
one of the four affecting G inputs at a time can take on the 1 state. The block of eight output elements 
affected by that G input are enabled; the 0 state is imposed on the other 24 output elements and externally 
those output pins are low. 

Because of their high-current, high-voltage characteristics, the outputs are labeled with the amplification 
symbol C> . All the outputs share a common EN input, pin 38. See Figure 2 for an explanation of the 
common control block. When EN = 0 (pin 38 is high), the outputs take on their internal 0 states. Being 
active high, that means they are forced low. I 
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6.12 SN75551 Electroluminescent Row Driver with CMOS-Compatible Inputs 

SUBSTRATE (21) 
COMMON 

STROBE (23) 

CMOSIEL D)SP 

IQ SOURCE SUPPLY] 

The heart of this device and its symbol is a 
32-bit shift register. It has a single D input, 
pin 24, which is shown to be affected by 
affecting input number 1, which is C 1, 
meaning it will be enabled if C1 = 1. See 4.8 
for an explanation of C dependency and 5.0 
for a discussion of bistable elements. Since 
the C input is dynamic, the storage elements 
are edge-triggered flip-flops. While C1 = 1, 
which in this case will occur on the transition 
of pin 20 from high to low, the state of the 
D input will be stored. Pin 24 is shown to be 
active high so to store a 1, pin 24 must be 
high. 

C-24 

2.3 [> 

2.3 [> 

2.3 [> 

2.3 [> In addition to controlling the D input, pin 20 
is shown by /-+ to have'an additional function. 
As pin 20 goes from high to low, data stored 
in the shift register is shifted one position. The 

right-pointing arrow means that the data is shifted away from the control block (down). The internal 
inputs of the output buffers are all shown to be affected by affecting inputs 2 and 3. Affecting input 
2 is G2, meaning that pin 19 is ANDed with each of the internal register outputs, which are the buffer 
inputs. If pin 19 is high, the affected buffer inputs are enabled. If pin 19 is low, the 0 state is imposed 
on the affected buffer inputs. See 4.2 for an explanation of G (AND) dependency. Affecting input 3 
is V3, meaning that pin 23 (active low) is ORed with each of the internal register outputs. If pin 23 
is high, V3 = 0 and the affected buffer inputs are enabled. If pin 23 is low, V3 = 1 and the 1 state 
is imposed on the affected buffer inputs. See 4.4 for an explanation of V (OR) dependency. The effect 
of V3 is taken into account after that of G2 because of the order in which the labels appear. This means 
that the imposition of the 1 state on the internal buffer inputs by pin 23 would take precedence over 
the imposition of the 0 state by pin 19 in case both inputs were active. Pin 18 is shown to be an output 
directly from the thirty-second stage of the shift register. Pins 19 and 23 do not affect this output. 

An abbreviation technique has been used for the shift register elements and associated the output lines. 
This technique is practical only when the pin numbers and pin names are both consecutive. 

The symbol Q designates an n-p-n open-collector or similar output. In this device, the outputs are actually 
open-drain n-channel field-effect transistors. Instead of being grounded, the sources of these transistors 
are all connected to pin 21. This pin is used as an input to control the output voltage. 





TI Sales Offices TI Distributors 
ALABAMA: Huntsville (205) 837-7530_ 

ARIZONA: Phoenix (602) 995-1007; 
Tucson (602) 624-3276_ 

CALIFORNIA: Irvine (714) 660-8187; 
Sacramento (916) 929-1521; 

~:~t~i~?a~~~!6k?~~~gbb; 
Torrance (213) 217-7010; 
Woodland Hills (818) 704-7759_ 

COLORADO: Aurora (303) 368-8000. 

CONNECTICUT: Wallingford (203) 269-0074. 

FLORIDA: Ft. Lauderdale (305) 973-8502; 
Maitland (305) 660-4600; Tampa (813) 870-6420. 

GEORGIA: Norcross (404) 662-7900. 

ILLINOIS: Arlington Heights (312) 640-2925. 

INDIANA: Ft. Wayne (219) 424-5174; 
Indianapolis (317) 248-8555. 

IOWA: Cedar Rapids (319) 395-9550. 

MARYLAND: Baltimore (301) 944-8600. 

MASSACHUSETTS: Waltham (617) 895-9100. 

MICHIGAN: Farmington Hills (313) 553-1500; 
Grand Rapids (616) 957-4200. 

MINNESOTA: Eden Prairie (612) 828-9300 

~t~Sto~~sR!~I~i~~~s7~g~ (816) 523-2500; 

NEW JERSEY: Iselin (201) 750-1050. 

NEW MEXICO: Albuquerque (505) 345-2555. 

NEW YORK: East Syracuse (315) 463-9291; 
Melville (516) 454-6600; Pittsford (716) 385-6770; 
Poughkeepsie (914) 473-2900. 

NORTH CAROLINA: Charlotte (704) 527-0930; 
Raleigh (919) 876-2725. 

OHIO: Beachwood (216) 464-6100; 
Dayton (513) 258-3877. 

OREGON: Beaverton (503) 643-6758. 

PENNSYLVANIA: Ft. Washington (215) 643-6450. 

PUERTO RICO: Hato Rey (809) 753-8700 

TEXAS: Austin (512) 250-7655; 
Houston (713) 778-6592; Richardson (214) 680-5082; 
San Antonio (512) 496-1779. 

UTAH: Murray (801) 266-8972. 

VIRGINIA: Fairfax (703) 849-1400. 

WASHINGTON: Redmond (206) 881-3080. 

WISCONSIN: Brookfield (414) 785-7140. 

~~~~~~~ ~~r,.eon~t~rr~am 6\6 J~1.~;~11;970; 
st. Laurent. Quebec (514) 335-8392. 

TI Regional 
Technology Centers 

~:n\~g~~~~i~~I~U~1~0660-8140. 
GEORGIA: Norcross (404) 662-7945. 

ILLINOIS: Arlington Heights (312) 640-2909. 

MASSACHUSETTS: Waltham (617) 895-9197. 

TEXAS: Richardson (214) 680-5066. 

CANADA: Nepean. Ontario (613) 726-1970 

Customer 
Response Center 
TOLL FREE: (800) 232-3200 

OUTSIDE USA: (214) 995-6611 
(8:00 a.m_ - 5:00 p.m. CST) 

TI AUTHORIZED DISTRIBUTORS IN 
USA 

Arrow Electronics 
General Radio Supply Company 
Graham Electronics 
Hall·Mark Electronics 
Kierulff Electronics 
Marshall Industries 

~~I~~t ~~:~~~~~\~~ 
Schweber Electronics 
Time Electronics 
Wyle Laboratories 
Zeus Component, Inc. (Military) 

TI AUTHORIZED DISTRIBUTORS IN 
CANADA 

Arrow Electronics Canada 
Future Electronics 

TI AUTHORIZED DISTRIBUTORS IN 
USA 

-OBSOLETE PRODUCT ONLY­
Rochester Electronics, Inc. 
Newburyport, Massachusetts 
(617) 462-9332 

ALABAMA: Arrow (205) 837-6955; 
Hall-Mark (205) 837-8700; Kierulfl (205) 883-6070; 
Marshall (205) 881-9235; Schweber (205) 895-0480. 

ARIZONA: Arrow (602) 968-4800; 
Hall-Mark (602) 437-1200; Kierullf (602) 437-0750; 
Marshall (602) 968-6181; Schweber (602) 997-4874; 
Wyle (602) 866-2888. 

~~~~?8~~)I%~_~~o~~~;~:)/~;t~~~2~ounty: 
Hall-Mark (818) 716-7300, (714) 669-4700, 
(213) 217-8400; Kierulfl (213) 725-0325, (714) 731-5711, 
(714) 220-6300; (818) 407-2500; 
Marshall (818) 407-0101. (818) 442-7204, 
(714) 458-5395; Schweber (818) 999-4702; 
(714) 863-0200; (213) 327-8409; Wyle (213) 322-8100, 
(818) 880-9001, (714) 863-9953; Zeus (714) 632-6880; 
Sacramento: Hall-Mark (916) 722-8600; 
Marshall (916) 635-9700; Schweber (916) 929-9732; 
Wyle (916) 638-5282; 

~~~I_~:!L°i6~~o~£61129Jl~6~i:~~?i (619) 278-2112; 
Marshall (619) 578-9600; Schweber (619) 450-0454; 
Wyle (619) 565-9171; 
San Francisco Bay Area: Arrow (408) 745-6600; 
(415) 487-4600; Hall-Mark (408) 946-0900; 
Kierulff (408) 971-2600; Marshall (408) 943-4600; 
Schweber (408) 946-7171; Wyle (408) 727-2500; 
Zeus (408) 998-5121. 

COLORADO: Arrow (303) 696-1111; 
Hall-Mark (303) 790-1662; Kierulfl (303) 790-4444; 
Marshall (303) 451-8444; Schweber (303) 799-0258; 
Wyle (303) 457-9953_ 

CONNECTICUT: Arrow (203) 265-7741; 
Hall-Mark (203) 269-0100; Kierulfl (203) 265-1115; 
Marshall (203) 265-3822; Milgray (203) 795-0714; 
Schweber (203) 748-7080. 

FLORIDA: Ft. Lauderdale: Arrow (305) 429-8200; 
Hall-Mark (305) 971-9280; Kierulfl (305) 486-4004; 
Marshall (305) 928-0661; Schweber (305) 977-7511; 
Orlando: Arrow (305) 725-1480; 
Hall-Mark (305) 855-4020; Marshall (305) 841-1878; 
Milgray (305) 647-5747; Schweber (305) 331-7555; 
Zeus (305) 365-3000; 
Tampa: Arrow (813) 576-8995; 
Hall-Mark (813) 530-4543; Kierulff (813) 576-1966. 

GEORGIA: Arrow (404) 449-8252; 
Hall-Mark (404) 447-8000; Kierulff (404) 447-5252; 
Marshall (404) 923-5750; Schweber (404) 449-9170. 

ILLINOIS: Arrow (312) 397-3440; 
Hall-Mark (312) 860-3800; Kierulff (312) 250-0500; 
Marshall (312) 490-0155; Newark (312) 784-5100; 
Schweber (312) 364-3750. 

~ 
TEXAS 

INSTRUMENTS 

INDIANA: Indianapolis: Arrow (317) 243-9353; 
Graham (317) 634-8202; Hall-Mark (317) 872-8875; 
Marshall (317) 297-0483; 
Ft. Wayne: Graham (219) 423-3422. 

IOWA: Arrow (319) 395-7230; 
Schweber (319) 373-1417_ 

KANSAS: Kansas City: Arrow (913) 541-9542; 
Hall-Mark (913) 888-4747; Marshall (913) 492-3121; 
Schweber (913) 492-2921. 

MARYLAND: Arrow (301) 995-0003; 
Hall-Mark (301) 988-9800; Kierulff (301) 840-1155; 
Milgray (301) 995-6169; MarShall (301) 840-9450; 
Schweber (301) 840-5900; Zeus (301) 997-1118. 

MASSACHUSETTS: Arrow (617) 933-8130; 
Hall-Mark (617) 667-0902; Kierulfl (617) 667-8331; 
Marshall (617) 658-0810; Schweber (617) 275-5100, 
(617) 657-0760; Time (617) 532-6200; 
Zeus (617) 863-8800. 

MICHIGAN: Detroit: Arrow (313) 971-8220; 
Marshall (313) 525-5850; Newark (313) 967-0600; 
Schweber (313) 525-8100; 
Grand Rapids: Arrow (616) 243-0912. 

MINNESOTA: Arrow (612) 830-1800; 
Hall-Mark (612) 941-2600; Kierulfl (612) 941-7500; 
Marshall (612) 559-2211; SChweber (612) 941-5280 

MISSOURI: st. Louis: Arrow (314) 567-6888; 
Hall-Mark (314) 291-5350; Kierulfl (314) 997-4956; 
Schweber (314) 739-0526. 

NEW HAMPSHIRE: Arrow (603) 668-6968; 
Schweber (603) 625-2250. 

NEW JERSEY: Arrow (201) 575-5300, 
(609) 596-8000; General Radio (609) 964-8560; 
Hall-Mark (201) 575-4415, (609) 235-1900; 
Kierulfl (201) 575-6750, (609) 235-1444; 
Marshall (201) 882-0320, (609) 234-9100; 
Milgray (609) 983-5010; Schweber (201) 227-7880. 

NEW MEXICO: Arrow (505) 243-4566. 

~;I~M~~:~:1 k)~87~g~0~~: r:;;~~aI15 i;i 6~3217~?20~~3; 
Milgray (516) 420-9800; Schweber (516) 334-7474; 
Zeus (914) 937-7400; 
Rochester: Arrow (716) 427-0300; 
Marshall (716) 235-7620; Schweber (716) 424-2222. 
Syracuse: Marshall (607) 798-1611. 

NORTH CAROLINA: Arrow (919) 876-3132, 
(919) 725-8711; Hall-Mark (919) 872-0712; 
Kierulff (919) 672-8410; Marshall (919) 876-9662; 
Schweber (919) 876-0000. 

OHIO: Cleveland: Arrow (216) 248-3990; 
Hall-Mark (216) 349-4632; Kierulfl (216) 831-5222; 
Marshall (216) 248-1788; Schweber (216) 464-2970. 
Columbus: Arrow (614) 885-8362; 
Hall-Mark (614) 888-3313; 
Dayton: Arrow (513) 435-5563; 
Graham (513) 435-8660; Kierulff (513) 439-0045; 
Marshall (513) 236-8088; Schweber (513) 439-1800. 

OKLAHOMA: Arrow (918) 665-7700; 
Kierul" (918) 252-7537; Schweber (918) 622-8000. 

OREGON: Arrow (503) 684-1690; 
Kierullf (503) 641-9153; Wyle (503) 640-6000; 
Marshall (503) 644-5050. 

PENNSYLVANIA: Arrow (412) 856-7000, 
(215) 928-1800; General Radio (215) 922-7037; 
Schweber (215) 441-0600, (412) 782-1600_ 

TEXAS: Austin: Arrow (512) 835-4180; 
Hall-Mark (512) 258-8848; Kierullf (512) 835-2090; 
Marshall (512) 837-1991; Schweber (512) 458-8253; 
Wyle (512) 834-9957; 
Dallas: Arrow (214) 380-6464; 
Hall-Mark (214) 553-4300; Kierulff (214) 343-2400; 
Marshall (214) 233-5200; Schweber (214) 661-5010; 
Wyle (214) 235-9953; Zeus (214) 783-7010; 
Houston: Arrow (713) 530-4700; . 
Hall-Mark (713) 781-6100; Kierullf (713) 530-7030; 
Marshall (713) 895-9200; Schweber (713) 784-3600; 
Wyle (713) 879-9953. 

UTAH: Arrow (801) 972-0404; 
Hall-Mark (801) 972-1008; Kierullf (801) 973-6913; 
Marshall (801) 485-1551; Wyle (801) 974-9953; . 

WASHINGTON: Arrow (206) 643-4800; 
Kierulff (206) 575-4420; Wyle (206) 453-8300; 
Marshall (206) 747-9100_ 

WISCONSIN: Arrow (414) 792-0150; 
Hall-Mark (414) 797-7844; Kierulff (414) 784-8160; 
Marshall (414) 797-8400; Schweber (414) 784-9020. 

CANADA: Calgary: Future (403) 235-5325; 
Edmonton: Future (403) 438-2858; 
Montreal: Arrow Canada (514) 735-5511; 
Future (514) 694-7710; 
Ottawa: Arrow Canada (613) 226-6903; 
Future (613) 820-8313; 
Quebec City: Arrow Canada (418) 687-4231; 
Toronto: Arrow Canada (416) 661-0220; 
Future (416) 638-4771; 
Vancouver: Future (604) 294-1166 
WInnIpeg: Future (204) 339-0554 

BR 



TI Worldwide 
Sales Offices 
ALABAMA: Huntsville: 500 Wynn Drive, Suite 514, 
Huntsville, AL 35805, (205) 837·7530. 

ARIZONA: Phoenix: 8825 N. 23rd Ave .. Phoenix, 
AZ 85021, (602) 995·1007. 

CALIFORNIA: Irvine: 17891 Cartwright Rd., Irvine, 
CA 92714, (714) 660·8187; Sacramento: 1900 Point 
West Way, Suite 171, Sacramento, CA 95815, 

~~~~ 9J~.~~~lb~ea;0~~:~2~~~~ (~;~) 2~~~0~~e, 
Santa Clara: 5353 Betsy Ross Dr., Santa Clara, CA 
95054, (408) 980·9000; Torrance: 690 Knox SI., 
Torrance, CA 90502, (213) 217·7010; 
Woodland Hills: 21220 Erwin SI., Woodland Hills, 
CA 91367, (818) 704-7759. 

COLORADO: Aurora: 1400 S. Potomac Ave., 
Suite 101, Aurora, CO 80012, (303) 368·8000. 

CONNECTICUT: Wallingford: 9 Barnes Industrial 
Park Rd., Barnes Industrial Park, Wallingford, 
CT 06492, (203) 269·0074. 

FLORIDA: Ft. Lauderdale: 2765 NW. 62nd SI., 
Ft. Lauderdale, FL 33309, (305) 973·8502; 
Maitland: 2601 Maitland Center Parkway, 
Maitland, FL 32751, (305) 660·4600; 
Tampa: 5010 W. Kennedy Blvd., Suite 101, 
Tampa, FL 33609, (813) 870·6420. 

GEORGIA: Norcross: 5515 Spalding Drive, Norcross, 
GA 30092, (404) 662·7900 

~r~;'~g?~~: ~~\~~t~~~LH~~~g~~\~~~) ~40~~g~~qUin, 
INDIANA: Ft, Wayne: 2020 Inwood Dr., Ft. Wayne, 
IN 46815, (219) 424·5174; 
Indianapolis: 2346 S. Lynhurst, Suite J·400, 
Indianapolis, IN 46241, (317) 248·8555 

IOWA: Cedar Rapids: 373 Collins Rd. NE, Suite 200, 
Cedar Rapids, IA 52402, (319) 395·9550. 

MARYLAND: Baltimore: 1 Rutherford Pl., 
7133 Rutherford Rd., Baltimore, MD 21207, 
(301) 944·8600. 

MASSACHUSETTS: Waltham: 504 Totten Pond Rd., 
Waltham, MA 02154, (617) 895·91CO. 

MICHIGAN: Farmington Hills: 33737 W. 12 Mile Rd., 
Farmington Hills, MI 48018, (313) 553·1500. 

MINNESOTA: Eden Prairie: 11000 W. 78th St., 
Eden Prairie, MN 55344 (612) 828·9300. 

MtSSOURI: Kansas City: 8080 Ward Pkwy., Kansas 
City, MO 64114, (816) 523·2500; 
SI. LouiS: 11816 Borman Drive, St. Louis, 
MO 63146, (314) 569·7600. 

NEW JERSEY: Iselin: 485E U.S. Route 1 South, 
Parkway Towers, Iselin, NJ 08830 (201) 750·1050 

NEW MEXICO: Albuquerque: 2820·0 Broadbent Pkwy 
NE, Albuquerque, NM 87107, (505) 345·2555. 

NEW YORK: East Syracuse: 6365 Collamer Dr., East 
Syracuse, NY 13057, (315) 463·9291; 
Endicott: 112 Nanticoke Ave., P.O. Box 618, Endicott, 
NY 13760, (607) 754·3900; Melville: 1 Huntington 
Quadrangle, Suite 3Cl0, P.O. Box 2936, Melville, 
NY 11747, (516) 454·6600; Pittsford: 2851 Clover St., 
Pittsford, NY 14534, (716) 385·6770; 
Poughkeepsie: 385 South Rd., Poughkeepsie. 
NY 12601, (914) 473·2900. 

NORTH CAROLINA: Charlotte: 8 Woodlawn Green, 
Woodlawn Rd., Charlotte, NC 28210, (704) 527·0930; 
~~em~;,8(~~9~i9~~ff2d5s Blvd., Suite 100, Raleigh, 

OHIO: Beachwood: 23408 Commerce Park Rd., 
Beachwood, OH 44122, (216) 464·6100; 

g~~~':i3~:(gf~)~~~~~7iI24 Linden Ave., Dayton, 

OREGON: Beaverton: 6700 SW 105th St., Suite 110, 
Beaverton, OR 97005, (503) 643-6758. 

PENNSYLVANIA: Ft, Washington: 260 New York Dr., 
Ft. Washington, PA 19034, (215) 643·6450; 
Coraopolis: 420 Rouser Rd., 3 Airport 011 ice Park, 
Coraopolis, PA 15108, (412) 771·8550. 

PUERTO RICO: Hato Rey: Mercantil Plaza Bldg., 
Suite 505, Hato Rey, PR 00919, (809) 753·8700. 

TEXAS: Austin: P.O. Box 2909, Austin, TX 78769, 
(512) 250·7655; Richardson: 1001 E. Campbell Rd., 
Richardson, TX 75080, 
(214) 680·5082; Houston: 9100 Southwest Frwy., 
Suite 237, Houston, TX 77036, (713) 778-6592; 
San Antonio: 1000 Central Parkway South, 
San Antonio, TX 78232, (512) 496·1779. 

UTAH: Murray: 5201 South Green SE, Suite 200. 
Murray, UT 84107, (801) 266·8972. 

VIRGINIA: Fairfax: 2750 Prosperity, Fairfax, VA 
22031, (703) 849·1400. 

WASHINGTON: Redmond: 5010 148th NE, Blpg B, 
Suite 107, Redmond, WA 98052, (206) 881·3080 

WISCONSIN: Brookfield: 450 N. Sunny Slope, 
Suite 150, Brookfield, WI 53005, (414) 785·7140. 

CANADA: Nepean: 301 Moodie Drive, Mallorn 
Center, Nepean, Ontario, Canada, K2H9C4, 
(613) 726·1970. Richmond Hili: 280 Centre St. E., 
Richmond Hill L4C1Bl, OntariO, Canada 
(416) 884·9181; SI. Laurent: Ville St. Laurent Quebec, 
9460 Trans Canada Hwy., SI. Laurent, Quebec, 
Canada H4S1R7, (514) 335·8392. 

ARGENTINA: Texas Instruments Argentina 
S.A.I.C.F.: Esmeralda 130, 15th Floor, 1035 Buenos 
Aires, Argentina, 1 + 394·3008. 

AUSTRALIA (& NEW ZEALAND): Texas Instruments 
Australia Ltd.: 6·10 Talavera Rd., North Ryde 
(Sydney), New South Wales, Australia 2113, 
2 + 887·1122; 5th Floor, 418 SI. Kilda Road, 
Melbourne, Victoria, Australia 3004, 3 + 267·4677; 
171 Philip Highway, Elizabeth, South Australia 5112, 
8 + 255·2066. 

AUSTRIA: Texas Instruments Ges.m.b.H.: 
Industriestrabe B/16, A·2345 BrunnlGebirge, 
2236·846210. 

BELGIUM: Texas Instruments N.V. Belgium S.A.: 
Mercure Centre, Raketstraat 100, Rue de la Fusee, 
1130 Brussels, Belgium, 21720.80.00. 

BRAZIL: Texas Instruments Electronicos do Brasil 
Ltda.: Rua Paes Leme, 524·7 Andar Pinheiros, 05424 
Sao Paulo, Brazil, 0815-6166. 

DENMARK: Texas Instruments AlS, Mairelundvej 
46E, DK·2730 Herlev, Denmark, 2 • 91 7400. 

FINLAND: Texas Instruments Finland OY: 
Teollisuuskatu 19000511 Helsinki 51, Finland, (90) 
701·3133. 

FRANCE: Texas Instruments France: Headquarters 
and Prod. Plant, BP OS, 06270 Vilieneuve·Loubet, 
(93) 20.()f.()1; Paris Ollice, BP 67 8·10 Avenue 
Morane·Saulnier, 78141 Velizy.Viliacoublay, 
(3) 946·97·12; Lyon Sales Ollice, L'Oree O'Ecully, 
Batiment B, Chemin de la Forestiere, 69130 Ecully, 
(7) 833·04·40; Strasbourg Sales Ollice, Le Sebastopol 
3, Quai Kleber, 67055 Strasbourg Cedex, 

~~1~2~:~6~:(~)e~i'~~:~;~~~I~~:eU~!I~:~?~ie, 
Le Peripole-2, Chemin du Pigeonnier de la Cepiere, 
31100 Toulouse, (61) 44·18·19; Marseille Sales Ollice, 
Noilly Paradis-146 Rue Paradis, 13006 Marseille, 
(91) 37·25·30. 
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GERMANY (Fed, Republic of Germany): Texas 
Instrumenls Deutschland GmbH: HagQertystrasse I, 
0·8050 Freising, 8161 + 80·4591; Kurfuerstendamm 
195/196,0·1000 Berlin 15,30+882·7365; iii, Hagen 
43/Kibbelstrasse, .19, 0·4300 Essen, 201·24250; 
Frankfurter Allee 6·8, 0-6236 Eschborm I, 
06196+8070; Hamburgerstrasse 11,0·2000 Hamburg 
76,040+220·1154, Klrchhorsterstrasse 2, 0·3000 
Hannover 51, 511 +648021; Maybachstrabe II, 
0·7302 Oslfildern 2·Nelingen, 711 + 547001; 

~~~\~~~i~~j59, °R~~~t7:s~~u;e, ~5:&l ~~~~~ 1; 
261 +35044. 

HONG KONG (+ PEOPLES REPUBLIC OF CHINA): 
Texas Instruments Asia Ltd., 8th Floor, World 
Shipping Ctr., Harbour City, 7 Canton Rd., Kowloon, 
Hong Kong, 3 + 722·1223. 

IRELAND: Texas Instruments (Ireland) Limited: 
Brewery Rd., Slillorgan, County Dublin, Eire, 
1831311. 

ITALY: Texas Instruments Semiconduttorlltalia Spa: 
Viale Delle Scienze, 1,02015 Cittaducale (Rieli), 
Italy, 746694.1; Via Salaria KM 24 (Palazzo Cosma), 
Monterotondo Scalo (Rome), Italy, 6 + 9003241; Vlale 
Europa, 38-44, 20093 Cologno Monzese (Milano), 
22532541; Corso Svizzera, 185, 10100 Torino, Italy, 
11 774545; Via J. Barozzi 6, 40100 Bologna, Italy, 51 
355851. 

JAPAN: Texas Instruments Asia Ltd.: 4F Aoyama 
Fuji Bldg., 6·12, Kita Aoyama 3·Chome, Minato·ku, 
Tokyo, Japan 107,3-498-2111; Osaka Branch, 5F, 
Nissho Iwai Bldg., 30 Imabashi 3· Chome, 
Higashi·ku, Osaka, Japan 541, 06·204·1881; Nagoya 
Branch, 7F Oain; Toyota West Bldg., 10-27, Meieki 
4.Chome, Nakamura·ku Nagoya, Japan 
450, 52·583·8691. 

KOREA: Texas Instruments Supply Co.: 3rd Floor, 
Samon Bldg., Yuksam·Dong, Gangnam·ku, 
135 Seoul, Korea, 2+462·8001. 

MEXICO: Texas Instruments de Mexico SA: Mexico 
City, AV Reforma No. 450 - 10th Floor, MexiCO, 
D.F., 06600, 5+514·~3. 

MIDDLE EAST: Texas Instruments: No. 13, 1st Floor 
Mannai Bldg., Diplomatic Area, P.O. Box 26335, 
Manama Bahrain, Arabian Gulf, 973 +274681. 

NETHERLANDS: Texas Instruments Holland B.V., 
P.O. Box 12995, (Bullewijk) 1100 CB Amsterdam, 
Zuid·Oost, Holland 20 + 5602911. 

NORWAY: Texas Instruments Norway AlS: PB106, 
Refstad 131, Oslo I, Norway, (2) 155090. 

PHILIPPINES: Texas Instruments Asia Ltd.: 14th 

~~~~ii~~e~~g~~~i~~,d~hi~~~rn~:~~~ ~~~~8~~' 
PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal), Lda.: Rua Eng. Frederico 
Ulrich, 2650 Moreira Oa Maia, 4470 Mala, Portugal, 
2·948·1003. 

SINGAPORE (+ INDIA, INDONESIA, MALAYSIA, 
THAILAND): Texas Instruments Asia Ltd.: 12 Lorong 
Bakar Batu, Unit 01'()2, Kolam Ayer Industrial Estate, 
Republic of Singapore, 747·2255. 

SPAIN: Texas Instrumenls Espana, SA: CiJose 
Lazaro Galdiano No.6, Madrid 16, 11458.14.58. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefillalen): Box 39103, 10054 
Stockholm, Sweden, 8 • 235480 .. 

SWITZERLAND: Texas Instruments, Inc., Reidstrasse 
6, CH·8953 Dielikon (Zuerich) Switzerland, 
1-7402220. 

TAIWAN: Texas Instruments Supply Co.: Room 903, 
205 Tun Hwan Rd., 71 Sung·Kiang Road, Taipei, 
Taiwan, Republic of China, 2 + 521·9321. 

UNITED KINGDOM: Texas Instruments limited: 
Manton Lane, Bedford, MK41 7PA, England, 0234 
67466; SI. James House, Wellington Road North, 
Stockport, SK4 2RT, England, 61 +442·7162. 
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