




















































































































































































































































































































































































































































































































































































































EXPLANATION OF NEW LOGIC SYMBOLS 

5 BISTABLE ELEMENTS 

II 
ro 

CC c:r 
en 
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3 
C" o 
in 

4-24 

The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools 

to differentiate four main types of bistable elements and make synchronous and asynchronous inputs 

easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the 

other columns show examples. 

Transparent latches have a . level-operated control input. The 0 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 

0, J, K, �R�~� or S inputs on the active transition of C. Pulse-triggered elements require the setup of data 

before the start of the control pulse; the C input is considered static since the data must be maintained 
as long as C is at its 1 state. The output is postponed until C returns to its 0 state. The data-lock-out 

element is similar to the pulse-triggered version except that the C input is considered dynamic in that 

shortly after C goes through its active transition, the data inputs are disabled and data does not have to 

be held. However, the output is still postponed until the C input returns to its initial external level. 

Notice that synchronous inputs can be readily recognized by their dependency labels (10, lJ, 1 K, lS, 

1 R) compared to the asynchronous inputs (S, R), which are not dependent on the C inputs. 

r---, 
I I 

lCm r-
I I L __ .J 

TRANSPARENT 
LATCHES 
r---' 

-ten �~� 
I I L ___ .J 

EDGE-TRIGGERED 

r--.., 
I I 

-lCm -'r-
I I L ___ .J 

PULSE-TRIGGERED 

r---, 

�+�c�m�~�~� 
I I L ___ .J 

OAT A-LOCK-OUT 

fl
o 

Ct 

C2 
20 

1/2 SN7475 

{]=to . 

Ct 
R 

1/2 SN7474 

SN74L71 

flJ 
Ct 

tK 
R 

1/2 SN74LS107 

1/2 SN74107 

1/2 SN74111 

FIGURE 22 - FOUR TYPES OF BISTABLE CIRCUITS 
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EXPLANATION OF NEW LOGIC SYMBOLS 

6 CODERS 

The general symbol for a coder or code 

converter is shown in Figure 23. X and Y 

may be replaced by appropriate indications 

of the code used to represent the infor

mation at the inputs and at the outputs, 

respectively. FIGURE 23 - CODER GENERAL SYMBOL 

Indication of code conversion is based on the following rule: 

Depending on the input code, the internal logic states of the inputs determine an internal value. 

This value· is reproduced by the internal logic states of the outputs, depending on the output 

code. 

The indication of the relationships between the internal logic states of the inputs and the internal 

value is accomplished by: 

1) labelling the inputs with numbers. In this case the internal value equals the sum of the 

weights associated with those inputs that stand at their internal 1-state, or by 

2) replacing X by an appropriate indication of the input code and labelling the inputs with 

characters that refer to this code. 

The relationships between the internal value and the internal logic states of the outputs are 

indicated by: 

1 ) labelling each output with a list of numbers representing those i.nternal values that lead to II 
the internal 1-state of that output. These numbers shall be separated by solidi as in Figure ~ 
24. This labelling may also be applied when Y is replaced by a letter denoting a type of 

dependency (see Section 7). If a continuous range of internal values produces the internal 1 

state of an output, this can be indicated by two numbers that are inclusively the beginning 

and the end of the range, with these two numbers separated by three dots, e.g., 4 ... 9 = 
4/5/6/7 /8/9, or by 

2) replacing Y by an appropriate indication of the output code and labelling the outputs with 

characters that refer to this code as in Figure 25. 

Alternatively, the general symbol may be used together with an appropriate reference to a table in 

which the relationship between the inputs and outputs is indicated. This is a recommended way 

to symbolize a PROM after it has been programmed. 
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EXPLANATION OF NEW LOGIC SYMBOLS 

III 
ro 
to 
C:;" 

(J) 
< 
3 
C
O 
fir 

4-26 

TRUTH TABLE 

INPUTS OUTPUTS 
c b a 9 f 8 

XIV 0 0 0 0 0 0 

1 1/4 d 0 0 1 0 0 0 

2 V3 0 1 0 0 0 1 

4 3/4 0 1 1 0 1 1 

7 1 0 0 0 1 0 
1 0 1 0 0 0 
1 1 0 0 0 0 
1 1 1 1 0 0 

FIGURE 24 - AN X/Y CODE CONVERTER 

TRUTH TABLE 

b 
1 

2 
4 

X/OCT 

9 
h 

c 
0 
0 
0 
0 
1 
1 
1 
1 

INPUTS 
b a j 

0 0 0 
0 1 0 
1 0 0 
1 1 0 
0 0 0 
0 1 0 
1 0 0 
1 1 1 

FIGURE 25 - AN X/OCTAL CODE CONVERTER 

7 USE OF A CODER TO PRODUCE AFFECTING INPUTS 

i 
0 
0 
0 
0 
0 
0 
1 
0 

OUTPUTS 
h 9 f 

0 0 0 
0 0 0 
0 0 0 
0 0 1 
0 1 0 
1 0 0 
0 0 0 
0 0 0 

XIY 

C3 

o G1 
1 G2 
2 V4 

2/3 N5 

d 
0 
1 
0 
0 
1 
0 
0 
0 

8 d 
0 0 
0 1 
1 0 
0 0 
0 0 
0 0 
0 0 
0 0 

It often occurs that a set of affecting inputs 

for dependency notation is produced by 

decoding the signals on certain inputs to an 

element. In such a case use can be made of 

the symbol for a coder as an embedded 

symbol. See Figure 26. FIGURE 26 - PRODUCING VARIOUS TYPES OF 
DEPENDENCIES 

=[J
X/M --

1 0 
2 1 

2 =D
'Y --

1 0 M.D 
2 1 Ml 

2 M2 

I I 
I I 

If all affecting inputs produced by a coder 

are of the same type and their identifying 

numbers correspond with the numbers shown 

at the outputs of the coder, Y (in the qualify~ 

ing symbol X/V) may be replaced by the 

letter denoting the type of dependency .. 

The indications of the affecting inputs should 

then be omitted. See Figure 27. 
FIGURE 27 - PRODUCING ONE TYPE OF 

DEPENDENCY 
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EXPLANATION OF NEW LOGIC SYM~OLS 

8 USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS 

If all affecting inputs produced by a coder are of the same type and have consecutive identifying 

numbers not necessarily corresponding with the numbers that would have been shown at the outputs 

of the coder, use can be made of the binary grouping symbol (see 3.1). k external lines effectively 

generate 2k internal inputs. The bracket is followed by the letter denoting the type of dependency 

followed by ~. The m1 is to be replaced by the smallest identifying number and the m2 by the 

largest one, as shown in Figure 28. 

x/v 
D AD 
1 A1 

=f:}~~ 
2 A2 
3 A3 
4 A4 

4 5 A5 
6 A6 

I 
I 

7 A7 

=f>~t 
x/v 

G5 
G6 
G7 
G8 

I 
I 

FIGURE 28 - USE OF THE BINARY GROUPING SYMBOL 

9 SEQUENCE OF INPUT LABELS 

If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there II 
is any) for that functional effect is preceded by the labels corresponding to the affecting inputs. 

The left-to-right order of these preceding labels is the order in which the effects or modifications en 
must be applied. The affected input has no functional effect on the element if the logic state of any (5 

.c 
one of the affecting inputs, considered separately, would cause the affected input to have no effect, E 
regardless of the logic states of other affecting inputs. > 

en 
If an input has several different functional effects or has several different sets of affecting inputs, 

depending on the mode of action, the input may be shown as often as required. However, there are 

cases in which this method of presentation is not advantageous. In those cases the input may be shown 

once with the different sets of labels separated by solidi. See Figure 29. No meaning is attached to the 

order of these sets of labels. If one of the functional effects of an input is that of an unlabelled input 

of the element, a solidus will precede the first set of labels shown. 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

4-27 



• r
o 

(Q 

n' 
en 
-< 
3 
C
O en 

4-28 

EXPLANATION OF NEW LOGIC SYMBOLS 

If all inputs of a combinational element are 

disabled (caused to have no effect on the 

function of the element), the internal logic 

states of the outputs of the element are not 

specified by the symbol. If all inputs of a 

sequential element are disabled, the content 

of this element is not changed and the out

puts remain at their existing internal logic 

states. 

Labels may be factored using algebraic 

techniques. 

a=[l---
b G2 

c 1~/~.~~ 

FIGURE 29 - INPUT LABELS 

FIGURE 30 - FACTORING INPUT LABELS 

10 SEQUENCE OF OUTPUT LABELS 

If an output has a number of different labels, regardless of whether they are identifying numbers of 

affecting inputs or outputs or not, these labels are shown in the following order: 

1) if the postponed output symbol has to be shown, this comes first, if necessary preceded by 
the indications of the inputs to which it must be applied; 

2) followed by the labels indicating modifications of the internal logic state of the output, 

such that the left-to-right order of these labels corresponds with the order in which their 

effects must be applied; 

3) followed by the label indicating the effect of the output on inputs and other outputs of the 

element. 
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EXPLANATION OF NEW LOGIC SYMBOLS 

Symbols for open-circuit or three-state 

outputs, where applicable, are placed just 

inside the outside boundary of the symbol 

adjacent to the output line. See Figure 31. 

If an output needs several different sets of 

labels that represent alternative functions 
FIGURE 31 - PLACEMENT OF 3-STATE SYMBOLS 

(e.g., depending on the mode of action), these sets may be shown on different output lines that must 

be connected outside the outline. However, there are cases in which this method of presentation is not 

advantageous. In those cases the output may be shown once with the different sets of labels separated 

by solidi. See Figure 32. 

Two adjacent identifying numbers of affecting' inputs in a set of labels that are not already separated 

by a nonnumeric character should be separated by a comma. 
I 

If a set of labels of an output not containing a 

solidus contains the identifying number of an 

affecting Mm input standing at its internal 0 

state, this set of labels has no effect on that 

output. 

Labels may be factored using algebraic 

techniques. 

aiM1--ic;:~b 
1CT=15 

-------

ai~-~~;=;n~;=~tb = at~--1c;::~b 
- 1CT=15 --------- . ------

FIGURE 32 - OUTPUT LABELS 

FIGURE 33 - FACTORING OUTPUT LABELS 

If you have questions on this Explanation 
of New Logic Symbols. please contact: 

F .A. Mann MS 49 
Texas Instruments Incorporated 
P.O. Box 225012 
Dallas. Texas 75265 
Telephone (214) 995-2867 

IEEE Standards may be purchased from: 

Institute of Electrical and Electronics Engineers, Inc. 
I 345 East 47th Street 

New York, N.Y. 10017 

International Electrotechnical Commission (lEC) 
publications may be purchased from: 

TEXAS 
INSTRUMENlS . 

American National Standards Institute, Inc. 
1430 Broadway 
New York, N.Y. 10018 
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MECHANICAL DATA 

ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed 
in the page heading regardless of package. The availability of a circuit function in a particular package 
is denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical references 
refer to mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained 
in the following example. 

EXAMPLE: SN 

( 1. Prefix )r---------/ 

MUST CONTAIN TWO TO FOUR LETTERS 

SN 

SNJ 

JANB 

Standard Prefix 

MIL-STD-883 Processed 

MIL-M·38510 Processed 

2. Unique Circuit Description 

MUST CONTAIN SIX TO TWELVE CHARACTERS 

Examples: 

54ALSOOA 

74AS74 

74ALS1645A 

74ALS1645A-1 

MUST CONTAIN ONE OR TWO LETTERS 

J, JD, JT, JW, N, NT, NW (Dual-in-line packages) t 

FH, FK, FE or FN (Chip carriers) 

(From pin-connection diagram on individual data sheet) 

4. Instructions (Dash No.) 

MUST CONTAIN TWO NUMBERS 

- 00 No special instructions 

- 10 Solder-dipped leads (N and NT packages only) 

54ALS01 J -00 

t These circuits in dual-in-line packages are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the ciJstomer 
(with possible additional costs), circuits will be shipped in the most practical carrier. Please contact your TI sales representative for the method that will 
best suit your particular needs. 

Dual-in-line (J, JD, JT, JW, N, NT, NW) 

- Slide Magazines 

- A-Channel Plastic Tubing 

- Barnes Carrier (N only) 

- Sectioned Cardboard Box 

- Individual Plastic Box 

TEXAS 
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"AL DATA 

. ceramic chip carrier packages 

Each of these hermetically sealed lead less chip carrier packages has a metal cap, a 3-layer ceramic base, and a brazed 
seal. The packages are intended for surface mounting on solder lands on 1 ,27-mm (O.050-inch) centers. Terminals re
quire no additional cleaning or processing when used in soldered assembly. 

27 28 1 

3 CORNERS 
1'14(0'04~) I 0,89 (0.035) 

RECTANGULAR FE CERAMIC CHIP CARRIER PACKAGE 

(2a·terminal package shown) 

12 

11 

10 NUMBER 
OF 

TERMINALS 

28 

32 

MIN 

8,76 
(03451 
11,30 

104451 

A1 

MAX 

9,02 
(0.3551 
11,56 

104551 

A2 

MIN MAX MIN 

13,84 14,10 7,80 
(05451 (0.5551 10.3071 
13,84 14,10 10.34 

10.5451 105551 10407) 

B1 112 C2 

MAX MIN MAX MIN MAX 

7.95 12,88 13,03 1,65 2,01 
103131 (0.5071 10.5131 10.0651 100791 
13,03 12,88 13,03 1,65 2,01 

10.5131 (0.5071 (0.5131 10.0651 10.0791 

S 114 (0.045~ 
CD 0:89 (0.035) 

(") 

::r 
Q) 
:::J 
Cr 
eL 
C 
Q) ,.. 
Q) 

5-4 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 
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MECHANICAL DATA 

FH and FK ceramic chip carrier packages 

Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FH package 
has a single-layer base with a ceramic lid and glass seal. The FK package has a three-layer base with a 
metal lid and braze seal. 

The packages are intended for surface mounting on solder lands on 1,27 (O.050-inch) centers. Terminals 
require no additional cleaning or processing when used in soldered assembly. 

FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used 
to indicate devices whose terminal assignments conform to a forthcoming JEDEC Standard. 

FH AND FK CERAMIC CHIP CARRIER PACKAGES 
128-terminal package shown) 

CERI!-MIC CHIP CARRIERS 

JEDEC NO.OF A OUTLINE TERMINALS MIN DESIGNATION· 

MS004CB 20 
8,69 

(0.342) 

MS004CC 28 
11,23 

(0.422) 

MS004CD 44 16,26 
(0.640) 

MS004CE 52 
18,78 

(0.739) 

MS004CF 68 
23,83 

(0.938) 

MS004CG 84 
28,83 

(1.135) 

• All dimensions and notes tor the specified JEOEC outline apply. 

0.51 (0.020) I r- , 
0,25 (0.010) -+ J--l-

~j -C 0,51 (0.020) 
0,25 (0.010) 

FH (FC) 

~I 2,54(0.100) 

j.---t--l,63 (0.064) 

MAX 

9,09 
(0.358) 
11,63 

(0.458) 
16,76 

(0.660) 
19,32 

(0.761) 
24,43 

(0.962) 
29,59 

(1.165) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 
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B 
MIN MAX 

7,80 9,09 
(0.307) (O.35B) 
10,31 11,63 

(0.406) (0.458) 
12,58 14,22 

(0.495) (0.560) 
12,58 14,22 

(0.495) (0.560) 
12,6 21,8 

(0.495) (0.862) 
12,6 27,0 

(0.495) (1.065) 

FK (FD) 

~ I 2,03 (0.080) H- 1,63 (0.064) 

co 
~ 

CO 
C 
16 
(,) 

"2 
CO 

.s::. 
(,) 
CI) 

~ 
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MECHANICAL DATA 

FN plastic chip carrier package 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an electri
cally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and 
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions. The 
packages are intended for surface mounting on solder lands on 1,277mm (O.050-inch) centers. Leads require no addi
tional cleaning or processing when used in soldered assembly. 

NO.OF A 
TERMINALS MIN 

20 9,70 
(0.382) 

28 12,24 
(0.482) 

44 
17,32 

(0.682) 

52 19,86 
(0.782) 

68 24,94 
(0.982) 

1,27 (0.050) X 45· 
NOM 

0,81 (0.032) 
0,66 (0.026) 

MAX 
10,03 

(0.395) 
12,57 

(0.495) 
17,65 

(0.695) 
20.19 

(0.795) 
25,27 

(0.995) 

3· NOM 

B 
MIN 
8,89 

(0.350) 
11,43 

(0.450) 

16,51 
(0.650) 
19,05 

(0.750) 
24.13 

(0.950) 

FN PLASTIC CHIP CARRIER PACKAGE 

128·terminal packaiJe shown) 

C 18 17 16 15 
MAX MIN MAX 
9,04 8,08 8,38 

(0.356) (0.318) (0.330) ( 19 

11,58 10,62 10,92 
(0.456) (0.418) (0.430) ( 20 

16,66 15,70 16,00 
(0.656) (0.618) (0.630) I 21 

19,20 18,24 18,54 
(0.756) (0.718) (0.730) I 22 

24,28 23,32 23,62 
(0.956) (0.918) (0.930) I 23 

[ 24 

25 
26 27 28 1 

0 

-

"TIT 
14 13 

8) B A 

7 ) 

6 ~ 

2 3 4 
5 

/ 4,78 (0.188) 
4,06 (0.160) 

1,14 (0.045) 
0,63 (0.025) 
2,41 (0.095) MIN 

2'''0.0451 ''''+ NOM 

B 

A 

L 1,35 (0.053) 
1,19 (0.047) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 
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MECHANICAL DATA 

JG ceramic dual-in-Iine package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. Hermetic seal
ing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers 
(see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. Non-shiny tin-plated leads require no additional cleaning or processing when used in soldered 
assembly. 

8-PIN JG CERAMIC 

r~1 
1~0®~1 

'·"'.,,'"~o 
Ii.~' ~~f:§ i':~'~.~"'~~ ..., 1,27 (0.050) NOM 

E!r\ 
--r- GLASS 

5,08(0.200) J SEALANT 

_ SEATING PLANE M~X 
~ .0.51 (0.020' 0.76 (0.030) MIN 

90' f MIN 8 PLACES 
8 PLACES .-\14- 0.356 (0.014) I . j [_It__ 0,58 (0.023) 

0,203 (0.008) .... 3.30 (0.130) --'r 038 (0015) 
8 PLACES MIN 8 'PLACES 

1,6 (0.065) 
0.4 (0.015) 
4 PLACES 

PIN SPACING 
2,54 (0.100) T.P. 

(SHNotoa) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin center~ine is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

J ceramic packages (including JT and JW dual-in-line and JQ quad-in-line packages) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The JT packages are intended for insertion in mounting-hole rows on 
7,62 (0.300) centers, JW packages for mounting-hole rows on 15,24 (0.600) centers, and the JQ quad-in-line 
package for mounting-hole rows on 15;24 (0.600) and 20,32 (0.800) centers. Once the leads are compressed and 
inserted sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright-dipped") 
leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) row spacing. For the 

24-pin packages, if no second letter or row spacing is specified, the package is assumed to have'15,24 (0.600) row spacing. 

14-PIN J CERAMIC 

~
19'94(0 785) 
19,1810755) 

Falls Within JEOEC ~O.116 and @ @ @ ® @ 0 eEl 

"'~~'''O'·~:''"~''''"f::: :: : I 
7,87(0310) Q Q Q Q Q 

114----ft-- _7=-",1'0-1 ",=107.J8,="'~~ (0.290) 0 (2) 0 0 00 0 
6,22 (0.245) 

-I }-i 0,51 10.020) MIN 1,7810.070) MAX 14 PLACES 
-, 1,27 

(0.050) NOM m 5,0810.2001 
MAX 

r;;;;:;~;;;;;;;;~ GLASS 
• SEALANT 

- SEATING PLANE 8 
lOS" 
90' 

14 PLACES,..-l14-

0,356 (0.014) 3,30 (0.1301 1.-1 
0203(00081 MIN 2.54(0.100) ~ 
;4 PLACES 1,78 (0.070) PIN SPACING 2,54 (0.100) T.P. 

4 PLACES (Se. Not. 0) 

~:~: :~:~~~: 14 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES, 

16-PIN J CERAMIC 

0000®®0® Ih J,~;,~;~~" 
If\ 

""",_,,",,,_~I!""II!""II!""Ii'*SE~lL';,.~T 

1050 - SEATING PLANE --r'---,......I~ 
90' I 1I-It-It-ftto,76 10.030) MIN 

16PLACES ~\..-~:~~~:~:~~:: j~ ~~~L(~~~~116PLACES 
16 PLACES -I~ 0,3810.0151 

~:~ :~~~~: 4 PLACES 

• For memories of 64 bits and up and a few MSI/LSI products in Series 54174 and Series 54S/74S that are deriv
ed from memory circuit bars, this maximum is 7,62 (0.300), All other dimensions apply without modification. 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

J ceramic dual-in-Iine packages (continued) 

7,62 (0 lOO) 
6,22 (0.245) 

2~PIN J CERAMIC 

24,7610.975) \oI!ef----- 23,62(0.9l0) -----<·~I 

.~,"=",~{~~~~~~~~j 'ig'i ~:~~:~~~~: 
1 1,27 10.050) NOM 

~ 
5,0810.200) 

GLASS 
1P-. ......... .,..."'111'..,. ........ '111"" ......... ~ SEALANT 

-SEATING PLANE t MAX 

lOS' l,30 (0 130) f + ~ 
90' MIN 

1114>-tt--H-ttt-0,76 (0.030) MIN 
16 PLACES 

20 PLACES II 0,35610.014) '1:-------1-y 
~....--0,203 (0.008) O,l05 (0.012) MIN I I 

20 PLACES 4 PLACES ~ 
~:~ :~:~~~: 20 PLACES 

~~~ :~:~~~: 4 PLACES 

PIN SPACING 2,54 (0.100) T. P. 

ISeeNo' •• ) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

105 
W 

24 PLACES 

24-PIN JT CERAMIC, O.300-INCH ROW SPACING 

8,26 (0.325) 
7,37 (0.290) 

1,27 (0.050) NOM 

..... ----31,811.250) MAX ------.j 

0,51 (0.020) 
MIN 

SEATING PLANE----.-..L...----.-+, 

--\
~ 0,356 (0.014) 
r 0,203 (0.008) 

24 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICA!;.LY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

J ceramic dual-in-line packages (continu!!dl 

0.83 10.025) R 
NOM 

24-PIN JW CERAMIC 

32.811.2901 
31.311.2351 

@@@@@@@@@@@@ 

0000®®0®®@@@ 
1,9110.0751 

GLASS SEALANT £1.27 10.0501 __ ---=.1.7_8.,;.1
0
_.

0
_
70

.;.,1 M_AX_2_4 P_L_AC_E_S+~_I;" 

~ 
. SEATING PLANE,-

1,78 10.0701 

0,5110.0201 ~~ ~ 
0.51 10.020) 
0,4110.016) 
24 PLACES 

PIN SPACING 2,5410.100) T. P. 
ISeeNo .. bl 

Falls within JEDEC MO-015AA dimensions 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a, Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

ceramic packages - side-braze (JD suffix) 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 

<t. <t. 
r- 5,1 (0.200) 

MAX f, , Ai .. " """1 J ." ~ 
\I 1:: - :~~:::IO=r~h ~jt~ '.""'''' = -.II--- MAX 1,02 (0.0401 '-- ~~~ (0.120) 

~~~(0.010) 0,53 (0.021) 

2,54 (0.100) T.P. 0,38 (0.015) 
PIN SPACING 
(See Note a) 

~ DIM , 
24 28 40 48 52 

A ± 0,25 (0,010) 15,24 (0.600) 15,24 (0.600) 15,24 (0.600) 15,24 (0.600) 15,24 (0.600) 

BMAX 31,8 (1.25) 36,8 (1.45) 52,1 (2.05) 62,2 (2.45) 67,3 (2.65) 

CNOM 15,0 (0.590) 15,0 (0.590) 15,0 (0.590) 15,0 (0.590) 15,0 (0.590) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

N plastic packages (including NT and NW dual-in-packages) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within an electri
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are intend
ed for insertion in mounting-hole rows on 7,62 (0.300) centers for the NT packages and on 15,24 (0.600) centers for 
the NW packages. Once the leads are compressed and inserted, sufficient tension is provided to secure the package in 
the board during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14·, 16-, 20-. and 28-pin packages. the letter N is used by itself since these packages are av~ilable in only one row-spacing width - 7,62 
(0.3001 for the 14-. 16-. 18-. and 20-pin packages and 15.24 (0.6001 for the 28-pin package. For the 24-pin package. if no second letter or row 
spacing is specified. the package is assumed to have 15.24 (0.6001 row spacing. 

14-PIN N PLASTIC C 198 (0.7801 I ~ ~ ( 18.0 (0.7101 

'~:·~::f::VVVI 
0000000 

Falls Within JEDEC TO·116 and EtA MO·OO1AA Dimensions 

ALL DIMENSIONS ARE IN MI LLiMETERS AND PARENTHETICALLY IN INCHES. 

16-PIN N PLASTIC 

Parts may be supplied in accordance with the 
altemate side view at the option of TI plants 
located in Europe. In this case; the overall 
length of the package is 22.1 (0.8701 max .. 

2.410.0931 R NOM 

2,8 (0.1101 NOM'i~rrrrrrrrrrn4 
00000000 

ALTERNATE SIDE VIEW 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTES: a. Each pin centerline is located within 0.25 (0.0101 of its true longitudinal position. 

5-12 

b. This dimension does not apply for solder-dipped leads. 
c. When solder-dipped leads are specified. dipped area of the lead extends from the lead tip to at least 0.51 (0.020) above seating plane. 
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MECHANICAL DATA 

N plastic dual-in-line packages (continued) 

20-PIN N PLASTIC \. 24,71109751 "I 
23,22(0.914) 

<I. Ii. 

Si
,62.0." 

10.300'0010) 

6.86 ! 0.25 
10.270 ~ 0 010) 

-, 2,0 10 080) NOM 

61~:::~::~:L::: 
10" 
-gf:ii 

20 PLACES -4 t-- (O~O;~ : ~'~~3) 
ZOPLACES 

(See NolesbandCi 

Parts may be supplied in accordance 

with the alternate side view at the op

tion of TI plants located in Europe. In 

this case, the overall length of the 

package is 26,7 (1.050) max. 

':::::o~:~=i V 0: : v: V J 
8000®0000® 
---1 t--,,78 (0070) MAX 20 PLACES 

fO'51100201~1 
5,08 (D'ra) MAX MIN 

! ~I --J 0,"100331 MIN 
~I 16 PLACES 

3,94 (0 155) lJL ~ ~ r--- (~:~~~: ~:~~~) 
3,11 (0 125) 20 PLACES 

1,68(0066) 
~09i PIN SPACING 2,54 (0 1001 T.P 

ALTERNATE SIDE VIEW 

---1 t--1.78 to 070} MAX 20 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

24-PIN NT PLASTIC. O.300-INCH ROW SPACING 

t------- 31.8 (1.250) MAX ------.-j 

<t.~<t. 7,62:t0,25 (0.300 ± 0.010) 

7,1 (0.280) MAX 

-, -1. 2,0 (0.080) NOM 

(;\ ~ L 0,25 (0.010) NOM 

I ~ \ --SEATING PLANE 

<::;:::,:::=1:::::::::: I 
0,38 (0.015) 

0000000®®®®® 
MIN 1.78 (0.070) --I j+-0,83 (0.033) 24 PLACES 

l~4Pi~CES ~, 
_I\- 0,28 :t 0,08 
~ (0.011 ± 0.003) 

24 PLACES 

5,08~.200) ruO~ 
_ 24 PLACES 

MIAX -f~J- -.j f.-- 0,84 (0.033) MIN 

3,17 (0.125) MIN - L ~ .-J I--- 0,457 ~ 0,076 

2,16 (0.085) MAX 
4 PLACES PIN SPACING 2,54 (0.100) T.P. 

(0.018 ± 0.003) 
24 PLACES 

(See Notea) 
ALL DIMENSIONS ARE IN MI LLiMETERS AND PARENTHETICALLY IN INCHES. 

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

b. This dimension does not apply for solder-dipped leads. 

c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane. 

co .., 
CO 
C 
cti 
CJ 
'2 
CO 
J: 
CJ 
Q) 

:2: 

II 
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MECHANICAL DATA 

N plastic dual-in-line packages (continued) 

24-PIN NW PLASTIC 

32,8 (1,2901 MAX--------i 

@@@@@®@@@@@@ 

14'~~~5501~ Q)0®0®®0®®@@@ 
2,0 (0.0801 NOM h ~25 (0.0101 NOM -1 r 1,78 (0.0701 MAX 24 PLACES 

UT ~-r --*------ 5,08 (0.2001 MAX 

-SEATINGPLANE--.--:-- -Ij 
0.51 (0.0201 MIN 

0,28 t 0,08 .-.It- JI ~ 0,83 (0.0331 MIN J [3,17 (0.1251 MIN 
(0.011 t 0.0031 24 PLACES 24 PLACES 

24 PLACES 0,457 :t 0,076 - 2,42 (0.0951 MAX 
(See Notes b and cl (0.018:t 0.0031 4 PLACES 

24 PLACES PIN SPACING 2,54 (0.1001 T. P. 
(See Notes b Ind cl (See Note 01 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTES: a. Each pin centerline Is located within 0,25 (0.010) of its true longitudinal position. 

b. This dimension does not apply for solder-dipped leads. 

c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane. 
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INDEX 

28-PIN N PLASTIC 

,e 36,6 (1.440) MAX .1 

@@@@)@@@®@@@@@@ 

CD000G)@00G)@@@@@ 

ALL DIMENSIONS ARE IN MI LLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

II Mechanical Data 
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MECHANICAL DATA 

N plastic packages (continued) 

40-PIN N PLASTIC 

r·--------53,l (2.090) MAX---------.t'l 
40

1

) .... ____________ @ 

EITHER""""---""---J 
INDEX 

(D-----------------------------

0,51 (0.020) 
MIN~------------------------------------_, 

~~rrr"rrlrrr"rrI~~~~~~~~ 

0,457 ± 0,076 -+j~ r--tI 
(0.018 t 0.003) . I 

PIN SPACING 2,54 (0.100) T. P. 
(See Note 8) 

ALL DIMENSIONS ARE IN MI LLIMETERS AND PARENTHETICALLY IN INCHES. 

48-PIN, 52-PIN, AND 64-PIN N PLASTIC 

I~~-N ~.:============_B_MA_X_-_-_-_-_-_-_-_ ---.:--"--.:---I1=-~11 

~ DIM 

A ± 0,25 (0.0101 

BMAX 

EITHER "'-.. --::=J 
INDEX "'" ' 

48 

15,24(0.6001 
62.2 (2.451 

~====================~ 
L...J LJ 

(D--------------------------------+ 
PIN SPACING IS 2,54 (0.100)T.P. 

(See Note 8) 

52 64 

15,24 (0.600) 22.86 (0.9001 
67,3 (2.651 81,3 (3.201 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.0101 of its true longitudinal position. 
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MECHANICAL DATA 

P plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on an a-lead frame and encapsulated within a plastic com
pound. The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. The package is intended for insertion in 
mounting-hole rows on 7,62-mm (0.3001 centers (see Note al. Once the leads are compressed and inserted, suffi
cient tension is provided to secure the package in the board during soldering. Solder-plated leads require no additional 
cleaning or processing when used in soldered assembly. 

8·PIN P PLASTIC 

INDEX DOT 

J~ 0,28 0,08 
\\---10.011 . 0.003) 

8 PLACES 

(See Noteal 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin is within 0,13 (0,0005) radius of true position (TP) at the gauge plane with maximum material condition and unit installed. 
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Tl Sales Offices 
ALABAMA: Hunllville. 500 Wynn Drive, Sui« 514, 
Huntsville, Al 35805, (205) B37·7530. 

ARIZONA: Phc<nix. P.o. Box 35160, BI02 N. 23rd Ave., 
Sui« A, Phoenix, AZ B5021, (602) 995-1007. 

CALIFORNIA: EI Segundo. BlI S. Douglas St., EI Segundo, 
CA 90245, (213) 973·2571, Irvine. 17B91 Cartwright Rd .. 
Irvme, CA 92714, (714) 660·1200, Sacralll<nto. 1900 Point 
West Way, Suite 171, Sacramento, CA 95B15, (916) 
929·1521, San Diexo. 4333 View Ridge Ave .. Suite B., San 
Diego, CA 92123, (714) 278·9600, Santa Clara. 5353 Betsy 
Ross Dr., Sanla Clara, CA 95054, (408) 980·9000, Woodland 
Hill •• 21220 Erwin St., Woodland Hills, CA 91l67, (21l) 
704·7759. 

COLORADO: Denver. 9725 E. Hampden St., Sui« 30\, 
Denver, CO 802l\, (l03) 695·2800. 

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

FlORIDA: Ft, lauderdale. 2765 N.W. 62nd St., Ft. 
lauderdale, Fl 3Jl09, (l05) 97)·8502, Maitland. 2601 
Maitland Cen«r Parkway, Maitland, Fl 32751, (l05) 
646·9600, Tampa. 5010 W. Kennedy Blvd., Suite 101, Tampa, 
Fl 33609, (BI3) 870·6420. 

GEORGIA: Atlanta. BOO No"heast Expy., Building 9, 
Atlanta, GA 30341, (404) 452·4600. 

ILLINOIS: Arlington Height .. 515 W. Algonquin, 
Arlington Heights, Il6OOO5, (l12) 640·2934. 

INDIANA: Ft. Wayne. 2020 Inwood Dr .. Ft. Wayne, IN 
46815, (219) 424·5174, Indianapolil. 2346 S. Lynhunt, Sui« 
J.4OO, Indianapolis, IN 46241, (l\7) 248·8555. 

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

MARYlAND: Baltimore, I Rutherford PI., 7tH Rutherford 
Rd .. Baltimore, MD 21207, (l01) 944-6600. 

MASSACHUSETTS: Waltham. 504 Tot«n Pond Rd., 
Waltham, MA 02154, (617) 895·9100. 

MICHIGAN: Farmington HiU •• 33737 W. 12 Mile Rd., 
Farmington Hills, MI48018, (l13) 553·1500. 

MINNESOTA: Edina. 7625 Parklawn, Edina, MN 55435. 
(612) 830·1600. 

MISSOURI: Kanau City. 8080 Ward Pkwy., Kansas City, 
MO 64114, (816) 523·2500, SI, louil. 11861 Westline 
Industrial Drive. St. LoUiS, MO 6314\' (l14) 569·7600. 

NEW JERSEY: Clark. 292 Terminal Ave. West, Clark, NJ 
07066, (201) 574·9800. 

NEW MEXICO: Albuquerque. 5907 Alice NSE. Suite E., 
Albuquerque, NM 87110, (505) 265·8491. 

NEW YORK: wt Syracuoe. 6700 Old Collamer Rd., East 
Syracuse, NY Il057, (l15) 463·9291; Endicott. 112 
Nanticoke Ave., P.o. Box 618, Endicott, NY 13760, (607) 
754·3900, Melville. I Huntington Quadrangle, Sui« 3C10, 
P.o. Box 1936, Melville, NY 11747. (516) 454·6600, 
Poughkeepsie. 385 South Rd .. Poughkeepsie, NY 11601, (914) 
473·1900, Rochester. 1110 Jefferson Rd., Rochester, NY 
14623, (716) 'Il4·54OO. 

NORTH CAROLINA: Charlot .... 8 Woodlawn Green, 
WlXldlawn Rd., Charlotte, NC 18110, (04) 517·0930, 
Raleigh. 2809 HghW<X>ds Blvd., Suite 100, Raleigh, NC 
27615, (919) 876-1725. 

OHIO: Beachwood. lJ408 Commerce Park Rd., Beachwood, 
OH 44111, (216) 464·6100, Dayton. Kingsley Bldg .. 4114 
linden Ave .. Dayton, OH 454Jl, (51l) 15B·3B77. 

OKLAHOMA, rul ... 7615 East 63rd Place, 3 Memorial 
Place, Tulsa, OK 74lll, (918) 150·06H. 

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

PENNSYlVANIA: Ft, W .. hington. 160 New York Dr., Ft. 
Washmgton, PA 19034, (115) 643·6450, Coraopolil. 410 
Ruuser Rd., 3 A,,!,,,,, Office Park, Curaopolis, PA 15108, 
(412) 771·8510. 

TEXAS: Austin. 12101 Research Blvd .. P.O. Box 2909, 
Austm, TX 787l1, (512) 150·7655, Dallao. 1001 E. Campbell 
Rd .. Richardson, TX 750B0, (114) 680·5082, Houoton. 9100 
S. .. thwest Frwv., Suite 237, H, .. ston, TX 77036, Oil) 
778·6591, San Antonio. 1000 Central Parkway South, San 
Antonin, TX 7Blll, (SI1) 496·1779. 

UTAH: Murny. SlOI South Green SE, Sui« 200, Murray, 
UT 84107, (801) 166·8972. 

VIRGINIA: Falrf ... 3001 Prosperity, Fairfax, VA 2103\, 
(703) 849·1400. 

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

WASHINGTON: Redmond. 2723152nd Ave., N.E. Bldg. 6, 
Redmond, WA 98051, (206) 881·30B0. 

CANADA: Ottawa. 436 Mclaren St., OttaWll, Ontario, 
Canada, K1POM8,(61l) lll· II 77; Richmond Hill. 180 
Centre St. E., RIChmond HiIIL4CIBI, Ontario, Canada, 
(416) 884·9181, St, laurent. Ville St. laurent Quebec, 9460 
Trans Canada Hwy., St. laurent, Quebec, Canada H4SIR7, 
(514) Jl4·3635. E 

TI Regional 
Technology Centers 
CALIFORNIA: Northan. 5353 Betsy Ross Dr., Santa Clara, 
CA 95054, (408) 748·2110, Hotline: (408) 980-0305. 
Southern. 17891 Cartwright Rd .. Irvine, CA 91714, (714) 
660·8140, Hotline: (114) 660·8164. 

GEORGIA: Atlanta. 3300 Northeast Expressway, Building 8, 
Atlanta, GA 30341, (404) 451·4681, Hotline: (404) 
451·4686. 

IlliNOIS: Chico&<>. 515 W. Algonquin Road, Arlington 
Heights, IL6OOO5, (lIl) 640·1909, Hotline: (J1l) 118·6008. 

MASSACHUSETTS: Booton. 400·2 Totten Pond Road, 
Waltham, MA 01154, (617) 890-661\, Hodine: (617) 
89Q.4171. 

TEXAS: DalIu. 1001 E. Campbell Rd .. Richardson, TX 
75081, (114) 680.5066, Hotline: (214) 680·5096. 

TI Distributors 
ALABAMA: Arrc:NI (205) 882·2730, Marshall (105) 
881·9235. 

ARIZONA: Phoenix. Arrow (601) 968·4800, Kierulff (601) 
143·4101, Marshall (601) 968·6181, Wyle (602) 249·1232, 
Tunon. Kierulff (601) 614·9986. 

CALIFORNIA: los Anll<leslOnnIl< County. Arrc:NI (213) 
701·7500, (714) 838·5411, Kierulff (113) 715-0315, (714) 
7lI.5711, Marshall (213) 999.5001, (21l) H2·7204, (714) 
556·6400, R.V. Weatherford (714) 6)4·9600, (lll) 849·3451, 
(714) 6lJ.1161; Wyle (lll) 311·8100, (714) 863.9953, 
Sacramento. Arrc:NI (916) 925· 7456, Wyle (916) 638·5181, 
San Dieco. Arrow (619) 565·4800, Kierulff (619) 178.1I12, 
Manhall (619) 578·9600, R. V. Weatherford (619) 695·1700, 
Wyle (619) 565·9171, San Francioco Bay Area. Arrow (408) 
745·6600, Kierulff (415) 968·6191, Marshall (408) 731·1100, 
Wyle (408) 717·1500, Santa Barbara. R. V. Weatherford (805) 
965·8551. 

COLORADO: Arrow (l03) 696·1111, Kierulff (J03') 
790·4444, Wyle (303) 457·9953. 

CONNECTICUT: Arrow (103) 165·7741, o.plomat (203) 
797·9674, Kierulff (203) 265·1115, Manhall (203) 265·3822, 
Milgtay (103) 795·0714. 

FlORIDA: Ft, lauderdale. Arrow (l05) 776·7790, Diplomat 
(l05) 974·9700, Kierulff (l05) 651·6950, Orlando. Arrow 
(l05) 715·1480, Milgray (l05) 647·5747, Tampa. Diplomat 
(81l) 441-4514, Kierulff (81l) 576·1966. 

GEORGIA: Arrow (404) 449·8152, Kierulff (404) 447·5251, 
Marshall (404) 923·5150. 
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ILLINOIS: ArwN (J11) 397-3440, o.plomat (lll) 595·1000, 
Hall·Mark (J12) 860·3800, Kierulff(lll) 640·0100, Newark 
(lIl) 638·4411. 

INDIANA: Indianapolil. Arrow (317) 243·9353, Graham 
(l17) 634·8101; Ft, Wayne. Graham (219) 4lJ.3412. 

IOWA: Arrow (319) 395·7130. 

KANSAS: KaruaA City. Hall·Mark (913) 888·4747, WIChita. 
LCOMP (316) 265·9507. 

MARYlAND: Arrow (301) 147·5200; Diplomat (l01) . 
995·1216, Kierulff(301) 147·5020, Milgray (l01) 468-6400. 

MASSACHUSETIS: Arrow (617) 93J·81l0, Diplomat (617) 
935·6611, Kierulff(617) 667·8331; Manhall (617) 271·8100, 
Time (617) 935·8080. 

MICHIGAN: Detroit. Arww (lll) 971·8100, Marshall (lll) 
525·5850, Newa:k (31l) 967-0600, Grand Rapids. Arrow 
(616) l4J·0912. 

MINNESOTA: Arrow (612) 830·1800, Hall·Mark (612) 
854·3123, Kierulff (611) 941·7500. 

MISSOURI: Kanau City, LCOMP (816) 1l1·14OO, St, 
louiI. Arrow (l14) 567·6888, Hall·Mark (314) 291·5350, 
Kierulff(314) 739-0855. 

NEW HAMPSHIRE: Arr<:Ni (603) 668-6968. 

NEW JERSEY, Arrow (201) 575·5300, (609) 596-8000, 
Diplotnat (101) 785·1830, General Radio (609) 964·8560, 
Kierulff (101) 575·6750, Marshall (101) 881-0320, Mi\gray 
(609) 983·5010. 

NEW MEXICO: Arrow (505) 243·4566, International 
Electronics (505) 345·8111. 

NEW YORK: lonJ bland. Arww (516) 231·1000, Diplomat 
(516) 454-6334,]ACO (516) 173.5500, Marshall (516) 
273·2424, Milgray (516) 420·9800, Rocheoler, Arrc:NI (716) 
175-0300, Manhall (716) 235·7610, Rochester Radio Supply 
(716) 454·7800, Syracuae. Arrow (315) 651.1000; Diplomat 
(315) 651·5000, Marshall (607) 754-1570. 

NORTII CAROLINA: AfTCNI (919) 876·313l, (919) 
715·8711, Kierulff (919) 871·8410. 

OHIO: Cincinnati. Graham (513) 772·1661, Hall·Mark (51l) 
563·5980; Cleveland. Arrow (116) 248·3990, Hall·Mark (116) 
47J.l907, Kierulff (216) 587-6558; Columbua. Hall·Mark 
(614) 891·4555, Dayton. Arrow (513) 435·5563; ESCO (51l) 
226·11l3, Marshall (513) 236·8088. 

OKLAHOMA: Arrow (918) 665·7700, Hall·Mark (918) 
665·3100, Kierulff (918) 151·7537. 

OREGON: Arrow (503) 684-1690, Kierulff (503) 641·9150, 
Wyle (503) 640·6000. 

PENNSYlVANIA: Arrow (412) 856·7000, (215) 918·1800, 
General Radio (215) 911·7037. 

TEXAS: Auatin. Arrow (511) 835·4180, Hall·Mark (511) 
258·8848, Kierulff (511) 835·1090, Dallaa. ArraN (214) 
386·7500, Hall·Mark (114) 341·1147, International 
Electronics (114) 233·9313, Kierulff (214) 343·2400, EI Paao. 
International Electroniu (915) 778·9761, Houaton. Arrow 
Oil) 530·4700, Hall·Mark (713) 781-6100, Harrison 
Equipment Oil) 879·2600, Kierulff (71l) 530·7030. 

UTAH: Dlplotnat (801) 486·41)4, Kierulff (801) 973-69Il, 
Wyle (801) 974·9953. 

VIRGINIA: Arrow (804) 281-041l. 

WASHINGTON: ArraN (206) 643-4800; Kierulff (206) 
575·4410, Wyle (106) 453·8300. 

WISCONSIN: Arrow (414) 764·6600, Hall·Mark (414) 
761·3000, Kierulff (414) 784·8160. 

CANADA: Calpey. Future (403) 159-6408, Varah (403) 
230·12l5, Hamilton. Varah (416) 561·9111; Montreal. 
CESCO (514) 735·5511, Future (514) 694·7710, Ottawa. 
CESCO (61l) 226·6905, Future (61l) 820·831l, ITT 
Components (613) 216·7406, Quebec City, CESCO (418) 
687·4111; ITT Components (514) 735·1171; Toronto. 
CESCO (116) 661-0220, Future (416) 663·5563, ITT 
Components (416) 630·7971, Vancouver. Future (604) 
438.5545, Varah (604) 873·3211, ITT Components (604) 
270·7805, WIlUlipes. Varah (204) 6H·6190. BE 



TI Worldwide 
Sales Offices 
ALABAMA. HunlO.ilIe, 500 Wynn Drive, Suit< 514, 
HuntSVIlle, AL35805, (205) 837·7530. 

ARIZONA. Pboonix, P.O. Box 35160, 8102 N. 23rd Ave., 
Suite A, Phoenix, AZ 85021, (602) 995·1007. 

CALIFORNIA. EI Segundo, 831 S. Douglas St., EI Segundo, 
CA 90245, (213) 973·2571; Irvine. 17891 Carrwright Rd .• 
Irvine, CA 92714, (714) 660·1200; Sacramento. 1900 Point 
West Way, Suite 171, Sacramento, CA 95815, (916) 929·1521; 
San DiCiO. 4333 Viow Ridge Ave., Suite B., San Diego, CA 
92123, (714) 278·9600; San~ Clara. 5353 Betsy Ross Dr., 
Santa Clara, CA 95054, (408) 980·9000; Woodland Hill" 
21220 Erwin St., Woodland Hills, CA 91367, (213) 704·7759. 

COLORADO. Denver, 9725 E. Hampden St., Suit< 301, 
Denver, CO 80231, (303) 695·2800. 

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

fLORIDA. Ft. uuderdale. 2765 N.W. 62nd St., Ft. 
uuderdale, A. 33309, (305) 973·8502; Maitland, 2601 
Maitland Center ParXway, Maitland, A. 32751, (305) 
646·9600; Tampa. 5010 W. K<nnedy Blvd., Suit< 101, Tampa, 
A. 33609, (813) 870·6420. 

GEORGIA. Atlan~. 3300 Northeast Expy., Building 9, 
Arlanta, GA 30341, (404) 452-4600. 

ILLINOIS. Arlin~on Heigh ... 515 W. Algonquin, Arlington 
Heighu, IL60005, (312) 640·2934. 

INDIANA. ft. Wayne. 2020 Inwood Dr., F[. Wayne, IN 
46815, (219) 424·5174; Indianapolis. 2346 S. lynhursr, Suit< 
J.4OO, Indianapolis, IN 46241, (317) 248·8555. 

IOWA. Cedar Rapid •• 373 CollinS Rd. NE, Suite 200, Cedar 
Rapids, IA 52402, (319) 395·9550. 

MARYLAND. Baltimore. I Rutherford PI., 7133 Rutherford 
Rd., BalTImore, MD 21207, (301) 944·8600. 

MASSACHUSETTS. Waltham. 504 Totten Pond Rd., 
Waltham, MA 02154, (617) 895·9100. 

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

MINNESOfA. EJina. 7625 Parklawn, Edina, MN 55435, 
(612) 830·1600. 

MISSo.URI. IUn.as City. 8080 Ward Pkwy., Kansas City, 
MO 64114, (816) 523-2500; St. loui •• 11861 Westline 
Indusrnal Drive, St. louis, MO 63141, (314) 569·7600. 

NEW JERSEY. Clark. 292 Terminal Ave. West, Clark, NJ 
07066, (201) 574-9800. 

NEW MEXICO.. Albuquerque, 5907 Alice NSE, Suite E., 
Albuquerque, NM 87110, (505) 265·8491. 

NEW yo.RK. East Syracuse. 6700 Old Collamer Rd., East 
Syracuse, NY 13057, (315) 463·9291; Endicott, 112 Nanticoke 
Ave., P.o. Box 618, EndICott, NY 13760, (607) 754·3900; 
Melville. I Huntington Quadrangle, Suite 3CIO, P.O. Box 
2936, Melville, NY 11747, (516) 454-6600; Poughkeepsie. 385 
South Rd., Poughk«p'ie, NY 12601, (914) 473.2900; 
Roche.t<r. 1210 Jefferson Rd., Rochester, NY 14623, (716) 
424-5400. 

No.R11{ CARo.lINA. Charlotte. 8 Woodlawn Green, 
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930; 
Raleigh. 2809 Highwoods Blvd., Suite 100, Raleigh, NC 
27625, (919) 876-2725. 

o.HIo.. Beachwood. 23408 Commerce Park Rd., Beachwood, 
OH 44122, (216) 464-6100; Dayton. Kingsley Bldg., 4124 
linden Ave., Dayton, OH 45432, (513) 258·38n 

o.KlAHo.MA. Tulsa. 7615 East 63rd Place, 3 Memorial 
Place, Tulsa, OK 74lll, (918) 250-O6ll. 

o.REGON. Bea""rton. 6700 SW 105th St., Suite 110, 
Beaverton, OR 97005, (503) 643·6758. 

PENNSYLVANIA. ft. W .. hin~on. 260 New York Dr., Ft. 
. Washington, PA 19034, (215) 643·6150; Coraopolis, 420 

Rouser Rd., 3 Airport Office Park, Coraopolis, PA 15\08, 
(412) 771·8550. 

TEXAS. AUllin. 12501 Research Blvd., P.O. Box 2909, 
Austin, TX 78723, (512) 250·7655; Dalla., 1001 E. Campbell 
Rd., Richardson, TX 75080. (214) 680·5082; Houllon. 9100 
Southwest Frwy., Suit< 23 7, 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, 
lIT 84107, (801) 266·8972. 

VIRGINIA. fairf ... 3001 Prosperity. Fairfux. VA 22031, 
(703) 849·1400. 

W1SCo.NSIN. Brookfield. 450 N. Sunny Slope, Suite 150, 
Brookfield, WI 53005, (414) 785·7140. 

WASHINGTON. Redmond, 2723 152nd Ave., N.E. Bldg. 6, 
Redmond, WA 98052, (206) 881·3080. 

CANADA. Ot~wa. 436 Mcuren St., Otta~'a, Ontario, 
Canada, K2POM8,(613) 233-1177; Richmond Hill, 280 Centre 
St. E., Richmond H,IIL4CIBI, Ontario, Canada, (416) 
884·9181; St. uurent, Ville Sr. Laurenr Quebec, 9460 Trans 
Canada Hwy., St. Laurent, Quebec, Canada H4SIR7, (514) 
334·3635. 

ARGENTINA. Texas Instruments Argentina S.A.I.C.E: 
Esmeralda 130, 15th Floor, 1035 Buenos Aires, Argentina, 
394·2963. 

AUSTRALIA (& NEW ZEALAND~ Texas Instruments 
Australia Ltd.: 6·10 Talavera Rd., North Ryde (Sydney), New 
South Wales, Australia 2113, 02 +887.1112; 5th Floor, 418 St. 
Kilda Road, Melbourne, Victoria, Australia 3004, 
03 + 267·4677; 171 Philip Highway, Elizabeth, South Australia 
5112, 08 + 255·2066. 

AUSTRIA, Texas Instruments Ges. m. b. H.: Industriestra~ 
6116, A·2345 BrunniGebirge, 2236·846210. 

BELGIUM, Texas Insrrumenu N.V. Belgium S.A.: Mercure 
Centre, Rake",raat 100, Rue de la Fusee, 1130 Brussels, 
Belgium, 021720.80.00. 

BRAZIL, Texas Instruments Eleccronicos do BraSil bela.: Av, 
Faria lima, 2003, 200 Andar-Plnheiros, Cep·0I451 Sao 
Paulo, Bra%ll, 815·6166. 

DENMARK. Texas Instruments AlS, Marielundvej 46E, 
DK·2730 Herlev. Denmark, 2 ·917400. 

FINLAND. Texas Instruments Finland OY: Pl 56, 00510 
Helsinki 51, Finland, (90) 7013133. 

FRANCE, Texas Instruments France: Headquarters and Prod. 
Planr, BP 05,06270 Villeneuve·loubet, (93) 20-01·01; Paris 
Offia. BP 67 8·10 Avenue Morane·Saulnier. 78141 Velizy· 
Villacoublay, (3) 946·97·12; Lyon Sales Office, l'Oree 
D'Ecully, Batiment B, Chemin de la Forestiere, 69130 Ecully, 
(7) 831·04·40; Srrasbourg Sales Office, Le Sebastopol 3, Quai 
Kleber, 67055 Strasbourg Cedex, (88) 22-12·66; Rennes, 23·25 
Rue du Puits Mauger, 35100 Rennes, (99) 79·54·81; Toulouse 
Sales Office. le Peripole-2. Chemin du Pigeonnier de la 
Cepiere, 31100 Toulouse, (61) 44·18·19; Marseille Sales Office, 
Noilly ParadlS-146 Rue ParadIS, 13006 Marseille, (91) 
37·25·30. 

TEXAS 
INSTRUMENTS 

Creating useful prooucts 
and services for yo.U 

GERMANY. Texa. Instruments Deutschland GmbH: Hag. 
gerty·masse I, 0-8050 freising, 08161-801; Kurfuerstendamm 
195/196, D·IOOJ Berlin 15, 030·8827365; III, Hagen 4311Gb· 
belstrasse, 0·4300 Essen, 0201·24250; frankfurter Allee 6-8, 
D·6236 Eschbom I, 06196·43074; Hamburger Srrasse II, 
1).2000 Hamburg 76, 040·2201154, Kirchhorsterstrasse 2, 
D-3ooo Hanno,""r 51, 0511·648021; 
Arabellastrassc 15, D·8OOO Muenchen 81, 089·92341; May· 
bachstrasse II, D·7302 Ostfildem 2lNellingen, 0711·34030. 

Ho.NG Ko.NG (+ PEOPLES REPUBLIC o.f CHINA~ 
Texas Instru"",nlS Asia ltd.: 8th Aoor, World Shipping Ctr., 
Harbour City, 7 Canton Rd., Kowloon, Hong Kong, 
3 + 722·1223. 

IRELAND. Texas Instruments (Ireland) limited: 25 St. 
. Stephens Green, Dublin 2. Eire, 01 609222. 

ITALY, Texas Instruments ~miconduttori Italia Spa: Viale 
Delle Scienze, I, OZOlS Cittaducale (Rietj), Italy, 0746 694.1; 
Via Salaria KM 24 (Palazzo Cosma), Monterotondo Scalo 
(Rome), Italy, 06 9004395; Viale Europa, 38·44, 20093 
Cologno Mon",,, (Milano), 02 2532541; Corso Svizzera, 185, 
10100 Torino, I,aly, 011 774545; Via J. Baroni, 6, 45100 
Bologna, Italy, 051 355851. 

JAPAN, Texas Instruments Asia Ltd.: 4F Aoyama Fuji Bldg., 
6·12, Kita Aoyama 3·Chome, M,nato-ku, Tokyo, Japan \07, 
03·498-2111; Osaka Branch, SF, Nissho Iwai Bldg., 30 
Imabashi 3·Chome, Higashi-ku, Osaka, Japan 541, 
06·204·1881; Nagoya Branch, 7F Daini Toyota West Bldg., 
10·27, Meieki 4-Chome, Nakamura·ku, Nagoya, Japan 450, 
052·583·8691. 

Ko.REA. Texas Instruments Supply Co.: Room 201, Kwang· 
poong Bldg., 24-\, Hwayand.Dong, Sung dong.ku, 133 Seoul, 
Korea, 02 + 464-6274/5. 

MEXICO., Texas Instruments de Mexico S.A.: Poniente 116, 
No. 489, Colonia Vallejo, MexiCO, D.E 02300, 567·9200. 

MIDDLE EAST. Texas Instruments: No. 13, 1st Floor Mannai 
Bldg., Diplomatic Area, Manama, P.O. Box 26335, Bahrain, 
ArabIan Gulf, 973 • 72 46 81. 

NErnERLANDS. Texas Instruments Holland B.V., P.o. Box 
12995, (BullewiJk) 1100 AZ Amsterdam, Zuid·Oost, Holland 
(020) 5602911. 

No.RWAY. Texas Instruments Norway AlS: Kr. Augumgt. 13, 
Oslo I, Norway, (2) 2060 40. 

. PHILIPPINES. Texas Instruments Asia ltd.: 14th Floor, Ba· 
Lepanto Bldg., 8747 Pasco de Rox .. , Maloti, Metro Manila, 
PhIlippines, 882465. 

PORTUGAL, T~xa!i Instruments Equipamenro Elecrronico 
(Portugal), lda.: Rua Eng. Frederico Ulrich, 2650 Moreira Da 
Maia, 4470 Mala, Portugal, 2·9481003. 

SINGAPORE (+ INDIA. INDONESIA. MALAYSIA. 
11{AILAND), Texas Instruments Asia ltd.: P.O. Box 138, 
Unit #02·08, Block 6, Kolam Ayer Indumial Est., Kallang 
Sector, Singapore 1334, Republic of Singapore, 747·2255. 

SPAIN. Texas Instruments Espana, S.A.: C')ose Lazaro 
Gald,.no No.6, Madrid 16,1/458.14.58. C'Balmes, 89 
Barcelona·8, 253 60 0012532902. 

SWEDEN, Texas Instruments International Trade Corporation 
(Sverigefilialen): Box 39103, 10054 Stockholm, Sweden, 08 • 
235480. 

SWITZERLAND, Texas Instruments, Inc. Riedstrasse 6, 
CH·8953 Dietikon (Zuerich) Switzerland, 1·7402220. 

TAIWAN. Texas Instruments Supply Co.: 10th Floor, Fu· 
Shing Bldg., 71 Sung· Kiang Road, Taipei, Taiwan, Republic of 
China, 02 + 521·9J2I. 

UNITED KINGDOM. Texas Instruments limited: Manton 
Lane, Bedford, MK41 7PA, England, 0234 67466; St. James 
House, Wellington Road North, Stockport, SK4 2RT, 
England, 061 442·8448. BE 
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