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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 electrically 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 1,27 (0.050) 
centers. Leads require no additional cleaning or processing when used in soldered assembly. 

1,22 (0.048) X450 
1,07 (0.042) 

o 

FN PLASTIC CHIP CARRIER PACKAGE 
(28-terminal package used for illustration) 

28 27 26 
25 

24 

23 

11:: " " .. " " " " �~�;� I 

\
1;- B �I�~�I�'�~� 0,25 .(0.010) R MAX 

�~� .• __________ (s_e_e1o_te_A_) ________ �~�I�.� 3 PLACES 

JEDEC NO. OF 

OUTLINE TERMINALS MIN MAX MIN MAX MIN MAX 

MO 047AA 20 
9.78 10.03 8.89 �~�.�0�4� 7.87 8,38 

103851 10.3951 10.3501 )0.3561 10 3101 )03301 

MO 047AB 28 
12.32 12.57 11.43 11,58 1041 10.92 

10.4851 10.4951 10.4501 10.4561 10.4101 10.4301 

MO 047AC 44 
17.40 17.65 16.51 16.66 15.49 16.00 

10.6851 106951 10.6501 106561 10.6101 )06301 

MO 047AE 68 
25.02 25.27 24,13 24,33 23,11 23.62 

109851 10.9951 fO.9501 10.9561 109101 109301 

All dimensions and notes for the specified JEDEC outline apply 

I 
SEATING PLANE 

(See Note C) 

0,81 �(�0�.�0�'�3�2�)�~� 

0,66 (0.026) �~�T� 
I �~� (0.060) MIN 

I -;;:64 (0.025) MIN 
I-*-

�~�:�~�!� �:�~�:�~�~�~�:� �~� I �~� 
LEAD DETAIL 

NOTES: A. Centerline of center pin each side is within 0,10 (0.004) of package centerline as determined by dimension B. 
B. Location of each pin is within 0,127 (0.005) of true position with respect to center pin on each side. 
C. The lead contact points are planar within 0,10 (0.004). 

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

J ceramic packages (including JT dual-in-line package) 

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. 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 (0.3001 row spacing. For the 

24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 (0.6001 row spacing. 

14-PIN J CERAMIC 

~'9,9410.785) 
I . '9,'810.755) 

FallsW,thmJEOECTO"6and I @@ @® @CV® 

'" ~OO'M"'.~:',"",,, "'"" f : : : : : ~ I 
787103'0) Q Q Q Q Q 

114-_-.+1- 7 ,11 10;8~JI0290) 0000000 
6,2210.245) 

-1 ',27 
',7810.070) MAX ,4 PLACES 

_""90'"" 

GLASS 

~"Fi""''"R'''''''''Il'"''PC!""'I=V SEALANT m10050) NOM 5,0~~X200) 

- SEATING PLANE 8 
'OS" 

,4 PLACES~\4- - ~ -j I .. 
035610 0'4) 3,3010'30) 
020310 008) MIN 25410'00) 

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

{4 PLACES ',7810070) PIN SPACING 2,5410 '00) T P 
4 PLACES IS •• Not. AI 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

16-PIN J CERAMIC 

Ih ~,~;,!~~~: 
tt!\ 

"" ___ ~",""",""",",,~SE~LL~~T 
10S- - SEATING PLANE --..... ---.-1 C 
900 111+-f+-f+-lfI-o,76 (0.030) MIN 

16PlACES ~\..-~:~~~~~:~:: j~ ~~~L~~O~~) 16 PLACES 

16 PLACES -1~O'3.IO.Ot51 

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

• For memories of 64 bits a~d up and a few MSI/LSI products in Series 54174 and Series 54S174S that are deriv

ed from memory circuit bars, this maximum is 7,62 (0.3001. All other dimensions apply without modification, 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0,2510,0101 of its true longitudinal position, 
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MECHANICAL DATA 

J ceramic dual-in-line packages (continued) 

'lg'l ~',~~:~~~~: 
7,6210300) 
6,2210245) 

1 1,27 (0050) NOM 

2(}'PIN J CERAMIC 

24,76(0.975) 
""�->------23,62 1 0 ,930) ---~·I 

.~".~" ... {~~~~~~~,J 
-SEATING PLANE • MAX 

GLASS 
SEALANT 

~ 
5,08(0200) 

90' MIN ' 
105' 3,3010130). 1 ~ 11 ... >-tt--++~\l-0,7610.030) MIN 

20 PLACES II 0,35610.014) ' • .-----,-Y 
.-.1...-0,20310,008) I 0,30510.012) MIN I. I 

20 PLACES 4 PLACES ~ 

16 PLACES 

PIN SPACING 2,5410.100) T. P. 
(See NoteA) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

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

14-----32,51 (1.2BO) MAX--------9l 

@@@@@@)@)®®®@@ 

14-__ --t*'t._ ~:~; ~~:~~~i ''''''~I",OMi:: ::::: :::: I 
0000®00®0@@@ 

1,27 (0.0501 NOM 

SEATING PLANE ----r-L-----r--t-~ 

-\

\.- 0.356 (0.014) 
I" 0,203 (O.OOB) 

24 PLACES 

ALL LINEAR 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. 

TEXAS ~ 
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J ceramic dual-in-line packages (continued) 

0,63 (0,025) R ~ 
NOM 

24-PIN J CERAMIC 

1------ ~~:~ ::;~~: i 

@@@@@@@@@@@@I 

00@0®000®@@@ 
I----------++_ :~:~ :~:~~~: 1,91 (0.075) 

1,27 (0.050) NOM L~ 1,78 (0.070) MAX 24 PLACES-;-! 

GLASS SEALANT .~~: ~t82n 
/ SEATINGPLANE~~~ , j;t~ 10 

~ 1~~: 24 PLACES 1.78 (0070) II j 
030 (0 o 12)---i 0,51 (0.020), , . ,I , t 4,06 (0.160) 24 PLACES 

0:20 (0:008)' I+' 0,51 (0.020) : L i ! 0,71 (0.028) MI~J": i- i I 3,17 (0.125) 
24 PLACES 0,41 (0.016) 1 I I I 24 PLACES 14.;_2,5410.100) 4 PLACES 

24 PLACES '---t--i 1,52 (0.060) 

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

Falls within JEDEC MO-015AA dimensions 

ALL LINEAR 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. 
.-- 5.1 (0.200) 

MAX f A9 ~~~"""l~ 
J~l:: - :~::"::,,:J~rnuuumuurn-h ~jt~"""OO" =~ 

MAX 1.02 (0.040) ~ ~~~ (0.120) 

~.~~(o.010) 0.53 (0.0211 

2.54 (0.100) T.P. 0.38 (0.015) 
PIN SPACING 

(See Note A) 

~ DIM 
24 28 40 48 52 64 

A ± 0,25 (0.010) 15,24 (0.600) 15,24 (0.600) 15,24 (0.600) 15,24 (0.600) 15,24 (0.1;00) 22,86 (0.900) 

B MAX 31,8(1.25) 36,B (1.45) 52,1 (2.05) 62,2 (2.45) 67,3 (2.65) 82,6 (3.25) 

C NOM 15,0 (0.590) 15,0 (0.590) 15,0 (0.590) 15,0 (0.590) 15,0 (0.590) 22,6 (0.890) 

II ALL LINEAR 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 

JG ceramic dual-in-line 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. 

a·PIN JG CERAMIC 

~~;~;~ 
0,63 (0,025) R NOM"\.~ 

!i !i 7,87(0310) ~ 

[t1 7'37 (0,290) (2) ® CD 0 
7,11 (0280) 
6,22 (0245) 

J ~'78 (0 070) MAX 8 PLACES .., 1,27 10050) NOM 

E!r\ 
-,,-- GLASS 

5,O~~;00) -'- SEALANT 

- SEATING PLANE -r"'----.-
~ .0,51 (0 020~ f. 0,76 (0030) MIN 

90' 1: MIN 8 PLACES 

8 PLACES ..I~ ~:~~~:~~~:: L3'30(O"3~j) ~L-1f-~ 
8 PLACES MIN ~,~~~~~5) 

1,6 (0065) 
0,4 (0.015) 
4 PLACES 

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

(S .. Note A) 

ALL LINEAR 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 dual-in-package) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically 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 intended for insertion in mounting-hole rows on 7,62 (0.300) centers for 
the NT package. 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 available in only one row-spacing width - 7,62 
(0.300) for the 14-, 16-, 18-, and 20-pin packages and 15,24 (0.600) 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 (0.600) row spacing. 

14-PIN N PLASTIC 

®®@®®00 ~
19BI07BO) 

lB.O 10.710) I 

.. ':~',~~.~ :::~i : :: : : I 
[rill:~~':~~~:)) 0000000 
1 r ~O 080) NOM -+j r-1.78 10070) MAX 14 PLACES 

fi1---,:: t 0'5110020)~ 
~.~~IOOlO) 5.0810200tAX i.. 

105. -SEATING PLANE ;~I ~4S:~~~~) MIN 
90' 

14PLACES ~\..-0.3610.014) ~ -l f.-0 533 10.021 
0.25 (0.0101 ~ ~ 038 I 01 14 PLACES 3.17 (0.125) MIN • 1 O. 5 

IS •• Note B) 2.03. 0.51 14 PLACES 
10.OBO. 0.020) (S .. Nol. B) 

4 PLACES. PIN SPACING 2.5410.100) T. P. 
(See Note A) 

Falls Within JEDEC TO·116 and'EIA MO-OO1AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

16·PIN N PLASTIC r-=- 19,8 (0,7801 MAX ---, 

~@)@@)@@®~ 

~
q , ,,:~:~, ",::::,::i::::: J 

(O.2SOt:O.0101 

--l 2.0ID.Oao) NOM . 00000000 
I -*- --I 1--1.7810.070) MAX I. PLACES 

:-.. , O'51i6.0iOi~1 , 't.o.25 ID.01D} NOM MI~ 
5.08 10 .• 00) MAX ..L 

~ -SEATING PLANE ~ --i O'':21~~~~IE~IN 
16 PLACES IL 0.3610.014) U~ _IL 053310021) 

"'l'"'"~ 3.17 10.125) MIN ....,r--~ 

(:~:~E:) ~:~ :~:~~: (::~:~EBSI 
4 PLACES PIN SPACING 2,54 (0,1001 T.P. 

(Set Notl A) 

ALTERNATE SIDE VIEW 

--i ~1.78 (0.0701 MAX 16 PLACES 

Parts may be supplied in accordance with the 

alternate side view at the option of TI plants 

located in Europe. In this case, the overall 

length of the package is 22,1 (0.870) max. 

t ""tl"~ 5,0810.2.) MAX -*-
.~ \e-o,S:.C~~IE~IN 

3.1710.,25. )MIN L' I --t~Km:g~m 
2,41(00951 ~ 1SPLACES 

1,0210.040) PIN SPACING 2.54 (0.1001 T.P. (See Note BI 
4 PLACES lSee Note AI 

ALL LINEAR 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. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 
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MECHANICAL DATA 

N package 

N PACKAGE 

20·PIN 

7,62 ± 0,25 
(0.300 ± 0.010) 

2,0 (0.080) NOM 

tFt 
1,91 (0'075)JI ~. 
~ I-

4 PLACES 
VIEWA 

(See Note B) 

Parts may b, supplied in accordance 
with the alternate side view at the 
option of TI. European-manufactured 
parts may have pin 1 as shown in 
view A. Altarnate·side-view parts 
manufactured outside of the USA 
may have a maximum package length 
0126,711.0501. 

14------ ~~:~~ :~::~::-----~ 

NOTES:A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. For solder dipped leads, this dimension applies from the lead tip to the standoff. 
C. Parts may be supplied with a draft angle of 7 0 typical at the option of TI. 

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

NT package 

NT PLASTIC 

24-PIN 

7,62 ± 0,25 
(0.300 ± 0.010) 

t----tt--7,l (0.260) MAX 

"1 .t -2,O(0.080)NOM 

~_-L 

./ 105· 

'~~P~CES 

- -~,25 (0.010) NOM 

-SEATING PLANE 

j~\-O'36 (0.014) 
\ 0,25 (0.010) 

24 PLACES 
(See Notl B) 

)4-_______ 31,8 (1.250) _______ -.t 
~ 

~,:::;::=i:: v: ::::: : I 
0,36 (0.015) 000000000@00 

MIN 1.78 (0.070) 
~ -1 r---~ 24PLACES 

5.0~~;:OO) l~ 
M!AX T]-' . -..j r- 1.14 (0.045) MIN 

. 24 PLACES 
I I 

- ~ ~ ...J L. 0.53310.021) 
~ I r--- 0,38110.015) 
3,17 (0.125) 24 PLACES 

2,16 (0.085) (See Note B) 
0,7110.028) PIN SPACING 2,54 (0.100) T.P. 
4 PLACES (Se. Note A) 

NOTES:A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. For solder dipped leads, this dimension applies from the lead tip to the standoff. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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N plastic dual-in-line packages (continued) 

24-PIN N PLASTIC 
32,8 (1,290) MAX----~ 

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

14'~6~550)~ CD 0 00 ® CD CD ® ®@ @ @ 
2,0 (0.080) NOM h ~,25 (0.010) NOM -1 r 1,78 (0.070) MAX 24 P~ACES 

-~ ~I --r \0, T 1-- 5,08 (0.200) MAX 

-SEATINGPLANE--.-- J L -Ij 
1~~: 24 PLACES 0,51 (0 020) MIN _ 

0,28 ± 0,08 -It- J I ~ 0,83 (0.033) MIN J [3,17 (0,125) MIN 
(0.011 ± 0.003) 24 PLACES 24 PLACES 

24 PLACES 0,457:t 0,076 ~ 2,42 (0.095) MAX 
(See Note B) (0.018:t 0003) 4 PLACES 

24 PLACES PIN SPACING 2,54 (0.100) T. P. 
(See Note B) (See Note A) 

ALL LINEAR 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. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 
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28-PIN N PLASTIC 

I.. 36,6 (1.440) MAX _I 

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

EITHER~ 
INDEX 

CD000000G)0@@@@@ 

ALL LINEAR 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 (continued) 

40·PIN N PLASTIC 

I' 53,1 (2.090) MAX ·1 

~1~~R~::::::::::::::::::1 
o .@ 

It.. 1524 + 025 <t.. r,(0.600 ±- 0.010)~ . ' 
0,51 (0.020) t 1 MINr------c-:---, ---. 

i~;o 0'28±0'0~ 1~SEATING:~;'N:O:t~J ~I~::::::: 
(0.011 ± 0.003) 1\ (0.018 ± 0.003) . I j 0,84 (0.033) MIN 

2,41 (0.095) 
PIN SPACING IS 2,54 (0.100)T.P. 1.4oTo:055i 

(See Note AI 1,52 (0.060) NOM 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

~ DIM 

A ± 0,25 (0.010) 

B MAX 

48·PIN, 52·PIN, AND 64·PIN N PLASTIC 

II+'@-N-.-,~~~~~~_-_-_-_-_-_-_-_ -_B_MA_X_ -------------------------------:--_ .... ·1 

~~~~ :1 

48 

15,24 (0.600) 

62,2 (2.45) 

0-----------------------------+ 
PIN SPACING IS 2,54 (0.100)T.P. 

(See Note AI 

52 - 64 

15,24 (0.600) 22,86 (0.900) 

67,3 (2.65) 81,3 (3.20) 

ALL LINEAR 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 8-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 (0.300) centers (see Note A). 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. 

a·PIN P PLASTIC 

~10.2 (0.400) MAX-:1 

I~ CD 0 ~I 

INDEX DOT 

~,;~~;,:.~ 1,.....-°-+°_
2

-+-°_
3

_°_
4

..., 

!9\-*-SEATING PLA::~~~OO) 
~ 

GAUGE PLANE 
1050 

--goo 0,76 (0030) 

8 PLACES 0,00 (0 000) +-___ ":' 

J\ 0,28 ± 0,08 
\10--(0011 ± 0,003) 

8 PLACES 
(See Note AI 

8 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

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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MECHANICAL DATA 

W ceramic flat packages 

These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap and a lead 
frame. Hermetic sealing is accomplished with glass. leads require no additional cleaning or processing when used 
in soldered assembly. 
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Falls Within JEDEC MO'()04AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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Falls Within JEDEC MO·OO4AG Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0.13 (0.005) radius of true position (TP) at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 

W ceramic flat package (continued) 
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Falls within JEDEC MO-019AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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NOTES: A. Leads are within 0,13 (0.005) radius of true position (TP) at maximum material condition. 
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B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
D. End configuration of 24-pin package is at the option of TI. 
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TI Sales Offices TI Distributors 
ALABAMA: Huntsville (205) 837-7530 

ARIZONA: Phoenix (602) 995-1007 

CALIFORNIA: Irvine (714) 660-8187 
Sacramento (916)929-1521, 
San Diego (619)278-9601, 
Santa Clara (408) 980-9000 
Torrance (213) 217-7010: 
Woodland Hills (818) 704-7759 

COLORADO: Aurora (303) 3688000 

CONNECTICUT: Wallinglord (203) 2690074 

FLORIDA: Ft. Lauderdale (305) 973-8502: 
Maitland (305) 660-4600, Tampa (813) 8706420 

GEORGIA: Norcross (404) 662-7900 

ILLINOIS: Arlington Heights (312) 640-2925 

INDIANA: Ft. Wayne (219) 424-5174: 
Indianapolis (3 I 7) 248-8555 

IOWA: Cedar Rapids (319) 395-9550 

MARYLAND: Baltimore (301) 944-8600 

MASSACHUSETTS: Waltham (617) 895-9100 

MICHIGAN: Farmington Hills (313) 553-1500 

MINNESOTA: Eden Prairie (612) 828-9300 

MISSOURI: Kansas City (816) 523-2500: 
SI. Louis (314) 569-7600 

NEW JERSEY: Iselin (201) 750-1050 

NEW MEXICO: Albuquerque (505)345-2555 

NEW YORK: East. Syracuse (3151463-9291 
Endicott (607) 754-3900: Melville (516) 454-6600 
Pittslord (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 

OKLAHOMA: Tulsa (918) 250-0633 

OREGON: Beaverton (503) 643·6758 

PENNSYLVANIA: H Washington (215)6436450 
Coraopolis (412) 771-8550 

PUERTO RICO: Hato Rey (809) 753 8700 

TEXAS: Austin (512) 250-7655, 
Houston (713) 778-6592: Richardson (214) 6805082 
San Anlonio (512)496-1779 

UTAH: Murray (801) 266-8972 

VIRGINIA: Fairfax (703) 849-1400 

WASHINGTON: Redmond (206) 881-3080 

WISCONSIN: Brooklield (4 (4) 785-7140 

CANADA: Nepean, Ontario (6131 726-1970 
Richmond Hill, Ontario (416)884-9181 
SI. Laurent, Quebec 1514) 334-3635 

TI Regional 
Technology Centers 
CALIFORNIA: Irvine (714) 660-8140_ 
Santa Clara (408) 748-2220 

GEORGIA: Norcross (404) 662-7945 

ILLINOIS: Arlington Heights (312) 640-2909 

MASSACHUSETTS: Waltham (617)890-6671 

TEXAS: Richardson (214) 680-5066 

CANADA: Nepean, Ontario (613) 726-1970 

Technical 
Support Center 

TOLL FREE: (800) 2323200 

TI AUTHORIZED DISTRIBUTORS IN 
USA 

Arrow Electronics 
Diplomat Electronics 
General Radio Supply Company 
Graham Electronics 
Harrison Equipment Co. 
International Electronics 
JACO Electronics 
Kierulff Electronics 
LCOMP, Incorporated 
Marshall Industries 
Milgray Electronics 
Newark Electronics 
Rochester Radio Supply 
Time Electronics 
R.V. Weatherford Co. 
Wyle Laboratories 

TI AUTHORIZED DISTRIBUTORS IN 
CANADA 

Arrow/CESCO Electronics, Inc. 
Future Electronics 
ITT Components 
L.A. Varah, Ltd. 

ALABAMA: Arrow (205) 882-2730: 
Kierulff (205) 883-6070: Marshall (205) 881-9235 

ARIZONA: Arrow (602) 968-4800: 
Klerulff (602) 243-4101: Marshall (602) 968-6181: 
Wyle (602) 866-2888 

CALIFORNIA: Los Angeles/Orange County: 
Arrow (818) 701-7500_ (714) 838-5422: 
Kierulfl (213) 725-0325, (714) 731-571 I, (714) 220-6300, 
Marshall (818) 999-5001, (818)442-7204, 
(714) 660-0951; RV Weatherlord (714) 634-9600, 
(213) 849-3451, (714)623-1261: Wyle (213) 322-8100 
(818) 880-9001, (714) 863-9953: Sacramento: Arrow 
(916) 925-7456; Wyle (916) 638-5282; San Diego: 
Arrow 16(9) 565-4800, Kierulff (619) 278-2112, 
Marshall (619) 578-9600, Wyle (619) 565-9171, 
San Francisco Bay Area: Arrow (408) 745-6600: 
(415)487-4600: Kierulfl (408)971-2600 
Marshall (408) 732-1100, Wyle (408) 727-2500: 
Santa Barbara: R V Weatherlord (805) 965-8551 

COLORADO: Arrow (303) 696-1111, 
Kierulff (303) 790-4444_ Wyle (303) 457-9953 

CONNECTICUT: Arrow (203) 265-7741, 
Diplomat (203) 797-9674: Kierulff (203)265-1115 
Marshall (203) 265-3822: Milgray (203) 795-0714 

FLORIDA: FI. Lauderdale: Arrow (305) 429-8200_ 
Diplomat (305) 974-8700: Kierulff (305) 486-4004: 
Orlando: Arrow (305) 725-1480: 
Mllgray (305) 647-5747: Tampa: 
Arrow (813) 576-8995: Diplomat (813) 443-4514 
Kierulff (813) 576-1966 

GEORGIA: Arrow (404) 449-8252 
Kierulff (404) 447-5252: Marshall (404) 9235750 
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ILLINOIS: Arrow (312) 397-3440: 
Diplomat (312) 595-1000: Kierulff (312) 250-0500: 
Marshall (312) 490-0155: Newark (312) 784-5100 

INDIANA: Indianapolis: Arrow (317) 243-9353: 
Graham (317) 634-8202: Marshall (317) 297-0483: 
FJ. Wayne: Graham (219) 423-3422 

IOWA: Arrow (319) 395-7230 

KANSAS: Kansas City: Marshall (913) 492-3121: 
Wichita: LCOMP (316) 265-9507 

MARYLAND: Arrow (301) 995-0003, 
Diplomat (301) 995-1226: Kierulff (301) 636-5800, 
M,lgray (301) 793-3993 

MASSACHUSETTS: Arrow (617) 933-8130: 
Diplomat (617) 935-6611: Kierulff (617)667-8331: 
Marshall (617) 272-8200: Time (617) 935-8080_ 

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

MINNESOTA: Arrow (612) 830-1800: 
Kierulff (612)941-7500: Marshall (612) 559-2211, 

MISSOURI: Kansas City: LCOMP (816) 221-2400: 
SI. Louis: Arrow (314) 567-6888: 
Kierulff (314) 739,0855 

NEW HAMPSHIRE: Arrow (603) 668-696B 

NEW JERSEY: Arrow (201) 575-5300, (609) 596-8000: 
Diplomat (201) 785-1830: 
General Radio (609) 964-8560: Kierulff (201) 575-6750: 
(609)235-1444: Marshall (201) 882-0320 
(609) 234-9100: Milgray (609) 983-5010 

NEW MEXICO: Arrow (505) 243-4566: 
Internotional Electronics (505) 345-8127 

NEW YORK: Long Island: Arrow (516) 231-1000: 
Diplomat (516) 454-6400: JACO (516) 273-5500: 
Marshall (516) 273-2053: Milgray (516) 420-9800: 
Rochester: Arrow (716) 427-0300: 
Marshall (716) 235-7620: 
Rochester Radio Supply (716) 454-7800: 
Syracuse: Arrow (315) 652-1000: 
Diplomat (315) 652-5000: Marshall (607) 798-1611 

NORTH CAROLINA: Arrow (919) 876-3132, 
(919) 725-8711: Kierulff (919) 872-8410 

OHIO: Cincinnati: Graham (513) 772-1661: 
Cleveland: Arrow (216) 248-3990: 
Kierulff (216) 587-6558: Marshall (216) 248-1788 
Columbus: Graham (614) 895-1590: 
Dayton: Arrow (513) 435-5563: Kierulff (513) 439-0045: 
Marshall (513) 236-8088, 

OKLAHOMA: Kierulff (918) 252-7537 

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

PENNSYLVANIA: Arrow (412) 856-7000 
(215) 928-1800: General Radio (215) 922-7037 

RHODE ISLAND: Arrow (401) 431-0980 

TEXAS: Austin: Arrow (512) 835-4180: 
Kierulff (512)835-2090: Marshall (512) 837-1991, 
Wyle (512) 834-9957, Dalfas: Arrow (214) 380-6464: 
International Electronics (214) 233-9323: 
Klerulff (214) 343-2400: Marshall (214) 233-5200: 
Wyle (214) 235-9953: 
EI Paso: International Electronics (915) 598-3406: 
Houston: Arrow (713) 530-4 7 00: 
Marshall (713) 789-6600: 
Harrison Equipment (713) 879-2600: 
Kierulff (713) 530-7030: Wyle (713) 879-9953 

UTAH: Diplomat (801) 486-4134: 
Kierulff (801) 973-6913: Wyle (801) 974-9953 

VIRGINIA: Arrow (804) 282-0413 

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

WISCONSIN: Arrow (414) 764-6600: Kierulff 
(414) 784-8160 

CANADA: Calgary: Future (403) 235-5325: Varah 
(403)255-9550: Edmonton: Future (403)486-0974: 
Varah (403) 437-275,,: Montreal: Arrow/CESCO 
(514) 735-5511: Future (514) 694-7710: ITT 
Components (514) 735-1177: Ottawa: Arrow/CESCO 
(613) 226-6903: Future (613) 820-8313: (TT 
Components (613) 226-7406: Varah (613)726-8884: 
Ouebec City: ArrowlCESCO (418) 687-4231; Toronto: 
CESCO (416)661-0220, 
Future (416)638-4771: ITT Components 
(416) 735-1144: Varah (416) 842-8484: 
Vancouver: Future (604) 438-5545: Varah 
(604) 873-3211: Winnipeg: Varah (204) 633-6190 BL 



TI Worldwide 
Sales Offices 
ALABAMA: Hunlsville: 500 Wynn Drive. Suile 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 
Wesl Way, Suile 171, Sacramento, CA 95815. 
(916) 929·1521; San Diego: 4333 View Ridge Ave .. 
Suite B., San Diego, CA 92123. (619) 278·9601; 
Santa Clara: 5353 Betsy Ross Dr .. Sanla Clara, CA 
95054, (408) 980·9000; Torrance: 690 Knox St .. 
Torrance, CA 90502, (213) 217·7010; Woodland Hills: 
21220 Erwin St., Woodland Hills, CA 91367, 
(818) 704·7759. 

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

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

FLORIDA: Fl. Lauderdale: 2765 N W. 62nd SI .. 
FI. 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 Dnve. Norcross, 
GA 30092, (404) 662·7900 

ILLINOIS: Arlington Heights: 515 W. Algonquin, 
Arlington Heighls, IL 60005. (312) 640·2925 

INDIANA: FI. Wayne: 2020 Inwood Dr., FI. Wayne. 
IN 46815, (219) 4245174; Indianapolis: 2346 S 
Lynhursl, Sui Ie J·400, Indianapolis, IN 46241, 
(317) 248'8555 

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

MARYLAND: Baltimore: 1 Rulherford PI.. 
7133 Rulherford Rd., Ballimore. MD 21207, 
(301) 944·8600 

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

~~~~~~fo~: ~fl;~I~lt~80~~II(~?N~~3~56g Mile Rd, 

MINNESOTA: Eden Prairie: 11000 W. 781h SI., 
Eden Prairie. MN 55344 (612) 828·9300 

MISSOURI: Kansas City: 8080 Ward Pkwy .. Kansas 
Cily. MO 64114, (816) 523·2500; SI. Louis: 
11861 Westline Induslrial Drive, SI Louis, 
MO 63141, (314) 569·7600. 

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

NEW MEXICO: Albuquerque: 2820·0 Broadbenl P,wy 
NE, Albuquerque, NM 87107, (505) 345·2555 

NEW YORK: Easl Syracuse: 6365 Collamer Dr .. Easl 
Syracuse, NY 13057, (315) 463·9291; Endicott: 112 
Nanllcoke Ave., P.O. Box 618, Endicott, 
NY 13760, (607) 754·3900; Melville: 1 Hunllngton 
Quadrangle, Suite 3Cl0. P.O. Box 2936, Melville, 
NY 11747, (516) 454·6600; Pitts lord: 2851 Clover SI., 
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; 
Raleigh: 2809 H ighwoods Blvd .. Suite 100, Raleigh, 
NC 27625. (919) 876·2725 

OHIO: Beachwood: 23408 Commerce Parl< Rd .. 
Beachwood. OH 44122, (216) 464·6100: Dayton: 
Kingsley Bldg., 4124 Linden Ave., Daylon. OH 45432, 
(513) 258·3877 

OKLAHOMA: Tulsa: 7615 East 63rd Place. 
3 Memorial Place, Tulsa, OK 74133, (918) 250·0633 

OREGON: Beaverton: 6700 SW 105th SI.. Suile 110. 
Beaverton. OR 97005. (503) 643·6758 

PENNSYLVANIA: Ft. Washington: 260 New York Dr .. 
Ft. Washlnglon. PA 19034. (2151 6436450 
Coraopolis: 420 Rouser Rd .. 3 Airport Office Park. 
Coraopolis. PA 15108, (412) 771·8550 

PUERTO RICO: Hato Rey: Melcantil Plaza Bldg. 
SUite 505. Hato Rey. PR 00919, (809) 7538700 

TEXAS: Austin: 12501 Research Blvd, 
P.O. Box 2909. Auslir. TX 78723. (512) 250·7655 
Richardson: 1001 E. Campbell Rd, 
Richardson. TX 75080 
(214) 680·5082; Houston: 9100 Southwest Frwy .. 
Suite 237. Houston. TX 77036, (713) 779·6592: 
San Antonio: 1000 Central Parkway South 
San Antonia, TX 78232. (512) 496·1779 

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

VIRGINIA: Fairlax: 3001 Prospenty. Fairfax. VA 
22031, (703) 849·1400 

WASHINGTON: Redmond: 5010 1481h NE. Bldg B. 
Suite t07, Redmond. WA 98052, (206) 881·3080. 

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

CANADA: Nepean: 301 Moodie Drive, Mallorn 
Cenler. Nepe.n. Ontario, Canada. K2H9C4. 
(613) 726·1970. Richmond Hill: 280 Cenlre St. E, 
Richmond Hill L4C1Bl, Ontario, Canada 
(416) 884·9181; St. Laurent: Ville 51. Laurenl Quebec. 
9460 Trans Caoada Hwy . SI. Laurent, Quebec. 
Canada H4S1R7. (514) 334·3635 

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 
Auslralia Ltd.: 6·10 Talavera Rd., North Ryde 
(Sydney). New Soulh Wales, Australia 2113, 
2 + 887·1122; 51h Floor, 418 51. 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.: 
Induslriestrabe B/16, A·2345 BrunnlGebirge, 
2236846210 

BELGIUM: Texas Instruments N.V. Belgium S.A· 
Mercure Centre, Rakelslraat 100, Rue de la Fusee, 
1130 Brussels, Belgium, 2/720.80.00. 

BRAZIL; Texas Instruments Etectronlcos do BraSil 
Ltda.: Rua Paes Leme, 524·7 Andar Pinheiros, 05424 
Sao Paulo, Brazil, 0815·6166. 

DENMARK: Texas Instruments A/S. Mairelundvej 
46E. DK·2730 Herlev, Denmark. 2 . 91 74 00 

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

FRANCE: Texas Instrumenls France: Headquarters 
and PrOd. Plant, BP 05, 06270 Vilieneuve·Loubet, 
(93) 20·01·01; Paris Office, BP 67 8·10 Avenue 
Morane·Saulnier, 78141 Velizy·Villacoublay, 
(3) 946·97·12; Lyon Sales Olflce, L'Oree D'Ecully, 
Batiment B, Chemin de la Foresliere, 69130 Ecully, 
(7) 833·04·40; Strasbourg Sales Ollice. Le Sebastopol 
3. Quai Kleber. 67055 Strasbourg Cedex, 
(88) 22·12·66; Rennes, 23·25 Rue du Puits Mauger, 
35100 Rennes, (99) 31·54·86; Toulouse Sales Office, 

~{1 ~6r;r;,°~(0~;e, ~~f)~i~ l~u 1~: g~~~sn~~;e d~all~~6~;r~~: 
Noilly Paradis-146 Rue ParadiS, 13006 Marseille, 
(91) 37·25·30 
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GERMANY (Fed. Republic 01 Germany): Texas 
Inslruments Deulschland GmbH: Haggertystrasse 1, 
0·8050 Frelslng. 8161 + 80·4591: Kurluerslendamm 
1951196, 0·1000 Berlin 15,30 + 682·7365; III, Hagen 
43/Kibbelslrasse, .19. 0·4300 Essen, 201·24250; 
Frankfurter Allee 6·8, 0·6236 Eschborm 1, 
06196+ 8070: Hamburgerstrasse 11. 0·2000 Hamburg 
76. 040 + 220·1154. KirchllOrsterslrasse 2, 0·3000 
Hannover 51, 511 +648021; Maybachslrabe 11. 
0·7302 Ostf,ldern 2·Nelingen, 711 + 547001; 
Mixikoring 19, 0·2000 Hamburg 60, 40 + 637 + 0061: 
Postfach t309, Roonslrasse 16,0·5400 Koblenz, 
261 + 35044 

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

IRELAND: Texas Instrumenls (Ireland) Limiled 
Brewery Rd , 5tlllorgan, County Dublin, Eire. 
1 831311 

ITALY: Texas Instruments Semicondutlori Iialia Spa' . 
Viale Delle Scienze, 1,02015 Ciltad'Jcale (Rieti). 
Italy, 746694.1; Via Salaria KM 24 (Palazzo Cosma), 
Monterotondo Scala IRome), Italy. 6 t 9003241; Viale 
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 Bldq , 30 Imabashi 3· Chome. 
Higashi·ku, Osaka. Japan 541,06·204·1881; Nagoya 
BranCh, 7F Daini Toyota West Bldg., to·27, Meieki 
4·Chome, Nakamura·ku Nagoya, Japan 
450, 52·583·8691 

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

MEXICO: Texas Inslruments de Mexico SA: Mexico 
City, AV ReforlTl2l No 450 - 10th Floor, Mexico, 
o F .. 06COO, 5 + 5t 4·3003 

MIDDLE EAST: Texas Instluments' No. 13. 1st Floor 
Mannai Bldg, O'plomallc Area. P.O. Box 26335. 
Manama Bahraie. Arabian Gulf, 973 + 274681 

NETHERLANDS: Texas Inslruments Holland B.V .. 
P a Box 12995, IBullewijkl 1100 CB Amslerdam, 
Zuid·Oosl, Holland 20 + 5602911 

NORWAY: Texas Inslruments Norway A/S: PB106, 
Relstad 131, Oslo 1, Norway, (2) 155090 

PHILIPPINES: Texas Instruments Asia Ltd: 14th 
Floor, Ba· Lepanlo Bldg., 8747 Paseo de Roxas, 
Makali, Metro Manila, Philippines, 2.8188987 

PORTUGAL: T8>as Instluments Equipamenlo 
Electronico (Portugal). Lda.: Rua Eng. Frederico 
Ulrich, 2650 MOIOira Da Maia. 4470 Maia, Porlugal, 
2·948'1003 

SINGAPORE (+ INDIA, INDONESIA, MALAYSIA, 
THAILAND): Texas Inslruments Asia Ltd.: 12 Lorong 
Bakar Balu, Unit Ot·02, Kolam Ayer Industrial Eslate, 
Republic of Singapore. 747·2255 

SPAIN: Texas Instruments Espana. SA: CIJose 
Lazaro Galdiano No: 6. Madrid 16. 11458.14.58 

SWEDEN: Texas Instrumenls International Trade 
Corporation (Sverigef,lialen): Box 39103, 10054 
Stockholm, Sweden, 8·235480 

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

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

UNITED KINGDOM: Texas Instrumenls Limited 
Manton Lane. Bedford. MK41 7PA. England. 0234 
67466: SI. James House. Wellinglon Road North 
Stockport. SK4 2RT. England. 61 + 442·7162 
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