







































































































































































































































































































































































































































































































































































































































































































































































TRUTH TABLE

INPUTS OUTPUTS
c b a g f e d
XY 0O 0 of{0o O 0 O
s ——1 1/4p——d 0 0 1 0 0 0 1
b—v2 23p——2¢ 0 1t o|0 O 1 O
— 4 4 p———m-o t 0o 1 1 0 1 1 0
7} 9 1 0 0o 1 0 1
1 0 1 0 0 0 O
1 1 00 0 O O
1 11 1. 0 0 O

Figure 27. An X/Y Code Converter

(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 indiction of the output code and labeling
the outputs with characters that refer to this code as in Figure 28.

TRUTH TABLE
INPUTS OUTPUTS

x/ocT

L -

(Y]
NG D LWN =
-]

o aaaflooo0ofe
= w0 o|= - 0ol
= O = 0O|l= 0o = ol
-0 o ojo o ool

o - o o|loco oo|-
oo -0loooojT
o0 o =loo oo
oo oo|=0 0ol
OO0 o0O0ojlo—-00]le
oo ooloo-o|a

Figure 28. An X/Octal Code Converter

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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Use of a Coder to Produce Affecting Inputs

It often occurs that a set of affecting . XY 1
inputs for dependency notation is o6
produced by decoding the signals on —'  14e2
certain inputs to an element. In such —1 2+Vv4

a case, use can be made of the 213 N5
symbol for a coder as an embedded —c3

symbol {Figure 29). !

Figure 29. Producing Various
Types of Dependencies

X/M X/Y
—1 ot _ 04 mo
] 1+ =_1, 14Mm1

2 24m

Figure 30. Produéing One Type
of Dependency

If all affecting inputs produced by a coder are of the same type as their
identifying numbers shown at the outputs of the coder, Y (in the qualifying
symbol X/Y) may be replaced by the letter denoting the type of dependency.
The indications of the affecting inputs should then be omitted (Figure 30).

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. k external lines effectively generate
2k internal inputs. The bracket is followed by the letter denoting the type of
dependency followed by m1/m2. The m1 is to be replaced by the smallest
identifying number and the m2 by the largest one, as shown in Figure 31.

Sequence of Input Labels

If an input having a single functional effect is affected by other inputs, the
qualifying symbol (if there 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 must be
applied. The affected input has no functional effect on the element if the logic
state of any one of the affecting inputs, considered separately, would cause
the affected input to have no effect, regardless of the logic states of other
affecting inputs.
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XY o
04 A0
14A1
— 24 A2
— 1, 31 A3
— 41 A4
—]4 54 A5
6+ A6
74 A7
\
. XIY -
1 0465
0 }c.-"’— — 1466
1 8 — 1 2467
' 3468
]

Figure 31. Use of the Binary Grouping Symbol

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 (Figure 32). 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 unlabeled input to the element, a solidus will
precede the first set of labels shown.

If all inputs of a combinational a—fwmi "~ aj'ﬁn'"
element are disabled (caused to have b—62 = b G2

no effect on the function of the C—LIRM 2R 1 :HZH
element), the internal logic states of --=- kit
the outputs of the element are not N PO . E["
specified by the symbol. If all inputs b —2/c1 = 4

of a sequential element are disabled, | .t 1

the content of this element is not oo ST
changed, and the outputs remain at T [T
their existing internal logic states. 2 ~ZG1 = a_C G1

Labels may be factored using
algebraic techniques (Figure 33): Figure 32. Input Labels



10

—{(1/2)0 = —— 1D/20
PR S

Figure 33. Factoring Input Labels

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.

Symbols for open-circuit or 3-state

outputs, where applicable, are placed :g:uz

just inside the outside boundary of the

symbol adjacent to the output line viZz _ |

(Figure 34). V’LTV

If an output needs several different Figure 34. Placement of
sets of labels that represent 3-State Symbols

alternative functions (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 (Figure 35).
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a—{M1 1CT=0/1CT=15—b _ a—M1 1CT=9}9-b
1CT=15

a—{m1 TcT=oncT=15p—b _ a—{M1  1CT=0pe—b
= 1CT=15

Figure 35. Output Labels

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.

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 O state, this set of
labels has no effect on that output.

Labels may be factored using algebraic techniques (Figure 36).

- - ————
(23 — = 1,3/2,3]——

I

Figure 36. Factoring Output Labels
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If you have guestions on this Explantion of Logic Symbols, please contact:

Texas Instruments Incorporated
F.A. Mann, MS 3684

P.O. Box 655303

Dallas, Texas 75265

Telephone (214) 997-2489

IEEE Standards may be purchased from:

Institute of Electrical and Electronic Engineers, Inc.
IEEE Standards Office

445 Hoes Lane

P.O. Box 1331

Piscataway, N.J. 08855-1331

International Electrotechnical Commission (IEC) publications my be purchased from:

American National Standards Institute, Inc.
1430 Broadway
New York, N.Y. 10018
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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 74BCT2420 FN

/

Prefix
MUST CONTAIN TWO TO FOUR LETTERS
SN Standard Prefix

Unique Circuit Description
MUST CONTAIN SIX TO NINE CHARACTERS
Examples: 74BCT2420

74BCT2423

74BCT2424
Package
MUST CONTAIN ONE OR TWO LETTERS
FN (Leadless Plastic Chip Carriers)
PQ (Plastic Quad Flat Pack) (JEDEC)

(From pin-connection diagram on individual data sheet)

Texas W
INSTRUMENTS

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 5-3
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MECHANICAL DATA

NuBus™ Product
Mechanical Data Cross-Reference

PACKAGE
DEVICE PIN NO. TYPE
SN74BCT2420 68 FN
SN74BCT2423 68 FN
SN74BCT2424 68 FN
SN74BCT2425 100 PQ
SN74ACT2440 68 FN
SN74ACT2441 100 PQ
SN74ALS2442 20 FN
Texas “?
INSTRUMENTS

POST OFFICE BOX 655303 » DALLAS, TEXAS 75265
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MECHANICAL DATA

FN020, FN0O28, FN044, FN052, FN068, and FN0O84 plastic chip carrier packages

Each of these chip carrier packages consists of a circuit mounted on a lead frame arid 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.

FNO20, FN0O28, FNO44, FN052, FNO68, and FN0O84
{20-terminal package used for illlustration}

D ———P
%7018 ©on[8 & o€ ) {See Note D)
10, (See Note 81— Ay _py " SEATING PLANE
K3 CAEREE) CXC) )
le— A —p
L]0z w/w)[8] 0.51 (0.020) R. MAX ==
= 3 PLACES =
1,22 (0.048) —» (See Note C} 1.42
.42 (0.056)

7,07 10,04z 2 THACES ¥y |

1.07 (0.042) —ﬂ r 114 10.045) o yyp

: - 0,64 (0.025)

o o 0.8110.0321 1.0 '

DX 0.66 (0.026) I / — %
[elos comoledas] | -

4

2 SIDES (See Note E}

% = i
o )
o
z <]
H = [O3. E3] 02, E2
Y % & =2 6 ] _—1"‘2;';2'5050' — (See Note F)  (See Note F)
ol O (elZ & 15]] - +]o38 GoE[o-EB)]
s g - 8 14 D - fe
(See Note C)
5
< 9 10 11 12 13 v _
2 - - T
2 | ~—» 0,51 (0.020) MIN
v
-~ (See Note C) 0,36 (0.014)
020 (0.008) NCLUDES LEAD FINISH)
SUM OF DAM BAR PROTRUSIONS ¢~
TO BE 0.17 {0.007) MAXIMUM
PER LEAD
1,52 (0.060)
| MIN
. 2
0.33(0.013) 0,64 {0.025) MIN
4Jors Coon@[rc®]

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTES: A. All dimensions conform to JEDEC Specification MO-047AA/AF. Dimensions and tolerancing are per ANSI Y14.5M—1982.
. Dimensions D1 and Eq do not include mold flash protrusion. Protrusion shall not exceed 0,25 (0.010) on any side.

. Datums and @ for center leads are determined at datum EH

. Datum E13 is located at top of leads where they exit plastic body.

. Location to datums and E to be determined at datum E

. Determined at seating plane

mm oW

Texas “if
INSTRUMENTS
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MECHANICAL DATA

FNO20, FN028, FN044, FNO52, FNO68, and-FN0O84 plastic chip carrier packages (continued)

MO-047AD

62

4,19

5,08
(0.165) {0.200}

2,29
(0.090)

3.30

(0.130)

19,94
(0.785)

20,18
(0.795)

{0.750)

(0.756)

17,63
(0.690)

NO. D2, E2
JEDEC A A D .
outune | F ! £ D1. E1 {See Note F) | D3. E3 BASIC
pINS [ MIN _MAX | MIN _MAX | MIN _MAX | MIN __MAX | MIN _ MAX
419 457 | 229 305 | 9,78 10,03 | 883 904 | 737 838
MO-047AA| 20 5,08 (0.
° (0.165) (0.180) | (0.080) (0.120) | (0.385) (0.395) | (0.350) (0.3561 | (0.290) (0.330) | *O8 (0-200)

18,54
(0.730)

15,24 (0.600)

MO-047AE

4,19

(0.166)

5,08

(0.200)

2,29
{0.090)

3,30

(0.130)

25,02
(0.985)

25,27
(0.995)

24,13
(0.950)

24,33

(0.958)

22,61

(0.890)

23,62

(0.930)

20,32 (0.800)

NOTES: A. All dimensions conform to JEDEC Specification MO-047AA/AF. Dimensions and tolerancing are per ANSI Y14.5M--1982.

F. Determined at seating plane

Texas ‘!?
INSTRUMENTS

POST OFFICE BOX 855303 » DALLAS, TEXAS 75265



MECHANICAL DATA

PQ plastic quad flat package

This plastic package 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 package is intended for surface mounting on solder leads on 0,64(0.025) centers. Leads require no
additional cleaning or processing when used in solder assembly.

PQ 100-PIN
15,24 (0.600) NOM DETAILS OF PIN 11D AND
9,60 (0.371 CHAMFER ARE OPTIONAL 1,14 (0.045) X 45° CHAMFER
9,45 (0.372)
0,10 (0.004) TYP
. r_ 1,88 (0.074)

[ _an . g°
3 [ 0,76 {0.030) TT-
0,51 (0.020)

0,178 (0.0070)
0,140(0.0055)
i M e - SECTON'ZZ
[=A] 5] TYP 4 PLACES
A~ _—
(See Note A) (SeaTiote A)

—T_ [@lozop.c00i@[c|A®-B[PB)

1,02(0040) 0,254 (0.0100) TYP 1,02 (0.040)
0,89 (0.035), 254 } J le— 0.51(0.020)
TP 19,13(0.753) t
18,97 (0.747) 356 é%;m) —
(See Note C) ae 0150
—— 22,48(0885) h » 4,06 (0.160)
22,23 (0.875)
|]o20000088 [c| A ®-BB| p B)] = A
{See Note B)
22,94 (0.903)
22,78 (0.897) b
{See Note D)

Falls Within JEDEC MO-069AD Dimensions
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTES: A.Datums A-B and —D- to be determined where center leads exit plastic body at plane —H-.
B. Dimension to be determined at plane -C—.
C. Dimension to be determined at plane —-H-.
D. Dimension to be determined at plane —H-, dimension does not include 0,254 (0.010) maximum mold protrusion per side.
E. Dimensions and tolerance per ANS! Y14.5M-1982.
F. Tolerances: X,XX 10,12 (X.XXX 0.005)
X, XXX 10,050 (X.XXXX £0.002) unless otherwise specified.

TeExas {’P
INSTRUMENTS
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IC SOCKETS

INTRODUCTION

Texas Instruments has developed solutions for today’s high density packaging needs. The Tl facility at Attleboro,
Massachusetts {one of the world’s largest suppliers of multimetal systems) provides leading-edge technology
which, combined with reliable, high-volume, off-the-shelf interconnection products, allows Tl to quickly meet
volume commercial applications.

During the last decade, Tl has produced one of the largest IC socket families. Tl’s sockets include every type
and size socket in common use today and are available in a wide choice of contact materials and designs.

Our sockets are designed for:

® easy and efficient hand assembly
® compatibility with automatic assembly equipment
® maximum performance and board density

This section provides information on the following types of IC socket products.

PRODUCTION SOCKETS TYPE
Plastic Leaded Chip Carrier PLCC
Single-In-Line Packages SIP
Pin-Grid Arrays PGA
Dual-In-Line DiP
Dual-In-Line 0.070-inch spacing Shrink Pack
Quad-In-Line ' Quip

BURN-IN/TEST SOCKETS TYPE
Plastic Leaded Chip Carrier PLCC
Pin Grid Array PGA
Small Outlilne J Lead
Dual-In-Line DIP
Dual-In-Line 0.070-inch spacing Shrink Pack
Small Outline Flat Pack
Quad Flat Pack

Specially formulated alloys give the Tl contact springs:

® Low Contact Resistance
® High Contact Strength (to stand up to repetitive insertions and withdrawals)
® High normal forces assure gas-tight reliability

A full line of reliable, readily available, low-cost interconnection systems means premium performance at an
economical price.

Additional information on these and other Tl products, including pricing and delivery quotations, may be obtained
from your nearest authorized Tl Distributor, Tl Sales Representative or:

Texas Instruments Incorporated .
Connector Systems Department, MS 14-3 Telephone: (508) 699-5242/5375
Attleboro, Massachusetts 02703 TELEX: 92-7708

TeExas {?
INSTRUMENTS

34 Forest Street » Attleboro, Massachusetts 02703 5-9



IC SOCKETS
PLASTIC LEADED CHIP CARRIER

PERFORMANCE SPECIFICATIONS

Mechanical )

Recommended PCB thickness range: 0.062 in to 0.092 in
Recommended PCB hole size range: 0.032 in to 0.042 in
Vibration: 16 G max

Shock: 100 G max

Insertion force: 0.59 Ibs per position typ

Withdrawal force: 0.25 Ibs per position typ

Normal force: 200 g min, 450 g typ

Wipe: 0.075 in min

Durability: 5 cycles min

Contact retention: 1.5 lbs min

Electrical

Current carrying capacity: 1 A per contact

Insulation resistance: 5000 MQ min

Dielectric withstanding voltage: 1000 V ac rms min

Capacitance: 1 pF max

Environmental

Operating temperature:

Operating: — 40°C to 85°C

Storage: —40°C to 95°C

Temperature cycling with humidity: will conform to final EIA
specifications

MATERIALS

Body — Ryton R-4 (40% glass) UL 94 V-0 rating

Contacts — CDA 510 spring temper

Contact finish — 90/10 tin/lead (200 gin —400 uin) over
40 gin copper

Extraction tool available, consult factory
Contact factory for detailed information

PLASTIC LEADED CHIP CARRIER CPR SERIES

T 7 5 3 1 67 6 & o ¥
HEE IR
10 118 6 4 2 68 65 6 62 60
AR A S A S A S+
[ERRE] @ 5 58
L0 & ol
14 15 57 56
* & 8
1.7 5 54
® bl 4
18 19 83 82
bl Fals
2 0 81 50|
s H
2 2 49 as
[l o ¢
w0 O be
Eal+ 7
26 28 30 32 34 36 35 40 42 45 44
» 3 peoel
2720 11 33 36 37 3 41 a3 L
EH S S A S §
— n )
e —
68-Pin shown

NOTE: Socket electrical pin-out pattern represents component side
of P.C.B. layout. {TYP. counter clockwise numbering pin-
out system.)

8,13
(0.320)
i 4
r o

90° TYP L o063
e 2-54 (0.100) {0.025)

TYe c 3,18

10.125)

EASILY

AUTO INSERTED

EVICE GUIDE |
BARRIERS _

UNIQUE, HIGH
NORMAL FORCE
__CONTACT

J————— ) |

CLOSED BOTTOM'
DESIGN

-.n \

PART NUMBER SYSTEM

CPR PH

Plated thru hole,

XXX — X =X-0

T—Cnntact surface 1 — tin/lead
plating
Contact spacing 1 - 0.050 in
Number of pos (044, 052, 068, 084)
solder tail

Tl socket Series
Plastic leaded chip carrier

2,54
©.100) TYp~*] [*— ~ STANDOFF
R
B 0,10 TYP
e i e s e e e Foteo
e ¥ |
.. T
NI
Pos A B ]
44 21,43 17,78 12,70
(0.844) | (0.700) | (0.500)
52 23,98 20,32 15,24
(0.944) | (0.800) | (0.600)
68 29,06 25,40 20,32
(1.144) | (1.000) | (0.800)
84 34,14 30,48 25,40
(1.344) | (1.200) | (1.000)

Dimensions in parentheses are in inches

PRODUCTION DATA documents contain information
current as of publication dats. Products conform to
:&uiﬁndons per the terms of Texas Instruments
ndard warranty. Production processing does not
necessarily include testing of all parameters.

5-10
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IC SOCKETS
PLCC BURN-IN/TEST

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

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: 10,000 cycles 10 mQ2 max contact resistance
change

Insertion force: Zero g

Withdrawal force: Zero gt

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 mQ max ipitial

Insulation resistance: 1000 MQ per MIL-STD 202,
Method 302, Condition B

Dielectric withstanding voltage: 500 V ac rms per
MIL-STD 202, Method 301

Environmental

Thermal shock: 100 cycles, —25°C to +150°C

Temperature soak: 150°C for 48 hours

Operating temperature: —40°C to +150°C

MATERIALS

Body — ULTEM glass filled (UL 94 V-0)

Contact — copper alloy

Platingt — overall gold plate 4 pin over min 70 ain
nickel plating

TAfter IC is unlocked from the socket

¥For additional plating options contact factory
For complete test report contact the factory

PLCC BURN-IN/TEST SOCKETS CPJ SERIES

23,00 (0.906)
fe——17.20 (0.677)——

{
/ PATENTIPENDING

| 1| -E —1,27 (0.050)
17.90 H
(0.705) -
= - | py 7.80 (0.307)
12,10 [ J
10.476)
1 % ] 3,81 (0.150)
J
1,27 (0.050)
5,08 {0.200)

12,90 (0.507i-!

Dimensions in parentheses are inches
Contact factory for detailed information

PART NUMBER SYSTEM

CPJ XX XX X — XXX - B
T -
—E Number of contacts
Pitch
A = 0.050

Contact finish
33 = overall gold plate

Material
AA = copper alloy

L TI Burn-in PLCC series

18 PIN FOOTPRINT SHOWN

254
(01000427 0.050)
254 3.81
10.100) 10.150)

5
4— | 1300

0.512)
]——¢—-— 2,54
4 (0.100)
254 |
(0.100)| —t—1.27 (0.050)
5.08 (0.200)

18.08 (0.712}—

SIZES: 18 PIN
22 PIN

I L | 1 ™

L.I.HHHHHj H]l 14,00 (0.561)
T
0,50 _u__ 0,35

(0.020) (0.014}

3,00 (0.118)

—1.30 (0.051)

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard wamnlJ. Production processing does not
necessarily include testing of all parameters.

TexAs {’f
INSTRUMENTS
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IC SOCKETS
SINGLE-IN-LINE PACKAGE SOCKETS

PERFORMANCE SPECIFICATIONS

Maechanical

Vibration: MIL-STD-202

Durability: 30 cycles

Insertion force: Zero g

Withdrawal force: Zero g

Contact (normal) force: 200 g min
Contact retention force: 2 Ibs per circuit min
Electrical

Contact rating: 1 A

Contact resistance: 30 mQ max initial
Insulation resistance: 1000 MQ at 500 dc
Dielectric strength: 1500 V ac rms
Capacitance: 2 pF max

tvalues may vary due to test sequence and SIP module

configuration
¥ After module is unlocked from the receptacle
For a complete test report, please contact factory

Environmental

(20 mQ 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

MATERIALS

Body — PES polyether sulfone, glass filled, UL 94 V-0
Contact — Beryllium copper C17000; phosphor bronze alloy

CA510

Contact finishes — Post plate min 200 gin tin/lead over min

50puin nickel overall

Post plate min 30 nin hard gold over min 75 in nicke! overall

For additional plating options contact the factory.

DUAL ROW VERTICAL

_ LEADLESS .
' SINGLE-IN-LINE »
PACKAGE
(SIP} MODULES |

AUTOMATIC
MODULE RETENTION
AND SUPPORT
IGH TEMPERATURE o
'MOLDED BODY

RO e, ! ~—— POLARIZING/
" HIGH NORMAL MOUNTING POST

PART NUMBER SYSTEM
TSBX XX XX X —XX — XX

5
Variations
00 — standard
product
Size
{number of

contacts per row)

Housing material
A — PES

Contact base material/plating
01-~C17000/30 pin gold
02—CA510/30 pin gold
03—-C17000/200 uin tin/lead
04—CAS510/200 pin 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

L Series number denotes

12,63

0—0.100 in pitch, vertical mount
1—0.100 in pitch, low-profile (25°) mount

10.630) 1L 11

I Consult factory for availability of configurations, materials, and

e e e

sizes.

iy
~»] [+-2.54 10.100) n

SINGLE ROW LOW PROFILE

13.69
(0.535) [

Contact factory for detailed information

Okl B c ° € F G H

Size

0 | 96.52 | 73,66 | 82,14 89,28 | 80,62 | 92,71 2,79 | 3.88
13.8001|12.9001 [ 13.2341{(3.515)| 13.170) | 13.6501 | 10.110) | 10.152)

Dimensions in parentheses are in inches

PRODUCTION DATA documents contain information
currant as of puhlication date. Products conform to
:g:cmcnlons per the terms of Texas Instruments
ndard mmntl‘. Production procsssing does not
necessarily include testing of all parameters.

U

EXAS
INSTRUMENTS
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IC SOCKETS
HIGH DENSITY PIN GRID ARRAY

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 Il

Shock: 100 G, sawtooth waveform, 2 shocks each direction
per MIL-STD 202, Method 213, Test Condition |

Durability: 5 cycles, 10 mQ max contact resistance change
per MIL-STD 1344, Method 2016

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 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1000 M@ 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 pF max per MIL-STD 202, Method 305

Environmental

Operating temperature: —65°C to 125°C, gold; —40°C to
100°C, tin/lead

Corrosive atmosphere: 10 mQ max contact resistance
change when exposed to 22% ammonium sulfide for
4 hours

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

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

MATERIALS

Body — PBT polyester UL 94 V-0

On request, G10/FR4 or Mylar film

Outer sleeve — Machined Brass (QQ-B-626)

Inner contact — Beryllium copper (QQ-C-530) heat treated
Plating: (specified by part number)

PIN GRID ARRAY

WIDE-TAPERED
ENTRY

PRECISION
SIX-FINGERED
INNER CONTACT

Inner contact — 30 uin gold over 50 gin nickel or 100 uin
tin/lead over 50 pin nickel

Outer sleeve — 10 pin gold over 50 uin nickel or 50 win
tin/lead over 50 gin nickel ’

PART NUMBER SYSTEM

C X G XX— XXX X X—X X
~ T 22 S 2

3 & 34
Pin Length

WIRE WRAP | SOLDER TAIL
3-0.510 long |9-0.105/0.150

Plating
P/N Slaeve Clip
[+] Gold Gold
5 Tin Gold

L. Body Style and Orientation

—Contact Loading Pattern

Pin
Grid '— Number of Pins
Array 024 to 324

L— Overall Grid Size )
5x5=051t 18x18=18

— BODY MATERIAL
G — Glass Filled Epoxy
P — PBT Polyester

'~ Tl Socket

1o OO ROXOJOXONOXOKO)]
R e T AT
©® nsulator Size 1t
Ly 00000000000 £0.010 £0.00
e —— 9x9 (0.950) 24,13 | (0.800) 20,32
PPPPOPOEOOO 10x 10 (1.050) 26,67 | (0.900) 22,86
[CLoRORCRORORONOJORORO) itx11 (1.150) 29,21 {1.000) 25,40
CJOROROROJORONOROJORO} 12x12 (1.250) 31,756 | (1.100) 27,94
$PPOEEEEOOO 13x13 (1.350) 34,29 | (1.200) 30,48
N | o —25s 14x14 (1.450) 36,83 | (1.300) 33,02
10.05/0.08) TYP r—io.w/o.m {0.100) TYP NONCUMULATIVE 15x 15 {1.550} 39,37 (1.400) 35,56
16x16 (1.650) 41,91 | (1.500) 38,10
‘°3'%:?"_I_E 17x17 (1.750) 44,45 | (1.600) 40,64
18x18 (1.850) 46,99 | (1.700) 43,18
I 0.33 1,38 i Noncumulative .
2,67/3,61 {0.021) DIA (0.053) DIA Dimensions in parentheses are inches
10.105/0.150) Consult factory for detailed information
PRODUCTION DATA documents contain information
current as of publication dats. Products conform to v}
A *p
Secassarily Incids testing of 4 parameters. INSTRUMENTS
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IC SOCKETS
SO0J BURN-IN/TEST

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: 10,000 cycles, 20 mQl max contact resistance
change

Insertion force: 1.3 oz per position max

Withdrawal force: 8.8 grams per position min

Electrical

Contact rating: 1.0 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1000 MQ per MIL-STD 202,
Method 302, Condition B

Dielectric withstanding voltage: 700 V ac rms per
MIL-STD 202, Method 301

Environmental

Thermal shock: 100 cycles, —25°C to +180°C, 1 hour

Temperature soak: 180°C for 1000 hours, 80 mQ max
change

. Operating temperature: —65°C to +180°C

MATERIALS

Body — PES glass filled UL 94 V-O

Contact — copper alloy

Plating — overall gold plate min 4 uin over min 70 pin nickel
plating

L
[
I3
s 2
©
2
%R
<
e
” | “ H |
2,53 ] M= 3,00
10.099) 0.40 (0.016) 1,27 {0.050) 10.118)
16.24 {0.600) >
2,53
J¢————————20.3 {0.800}————————{"(0.099)

02 VERSION SHOWN

l¢——9.00 (0.3501—»|

k—17,4 (0.885)——4 .\ NO. 1PN

Dimensions in parentheses are inches
Contact factory for detailed information

PART NUMBER SYSTEM
CSJT XXX - XX - XX X
Body Material
Blank = G.F. PES
A = PPS R4-03
B = G.F. PEI

Body Variation
02 = Standard 1 forward/
backward insertion

03 = Special/orientation pin
04 = Special/high standoff
05 = Special/24-pin

06 = Standard 2 forward

insertion, BECU

— Contact Finish

37 = Overall gold plate 4 pin
38 = Overall gold plate 30 gin
57 = Selective gold plate 4 gin
58 = Selective gold plate 30 pin

L— Number of Contacts

=TI SOJ series

SIZES: 20 pin
26 pin

20-PIN (02 VERSION) FOOTPRINT SHOWN

0.80 2,54
X10.032) (0.100)

S e—
@e.as 10.2701p}¢—<
s
11,94 10.470———]

5.08
1~ (0.200 ™™
i -
-] 2,54 [¢-H 2.84
L 0.100) %\ f0.100)

NO. 1 PIN

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard mmn(l. Production processing does not
necessarily include testing of all parameters.

TExas ‘t?
INSTRUMENTS
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IC SOCKETS

DUAL-IN-LINE
PERFORMANCE SPECIFICATIONS C7X SERIES — SCREW MACHINE
R . ) WIDE-TAPERED
Mechanical ENTRY

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 Il

Shock: 100 G, sawtooth waveform, 2 shocks each direction
per MIL-STD 202, Method 213, Test Condition |

Durability: 5 cycles, 10 mQ max contact resistance change
per MIL-STD 1344, Method 2016

Insertion force {C7X and C86): 16 oz (454 g) per pin max

Withdrawal force: (40 g) per pin min

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1000 MQ 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 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 mQ max contact resistance
change when exposed to 22% ammonium sulfide for
4 hours

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

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

Materials (C7X and C86)
Body — PBT polyester UL 94 V-0
C7X Contacts — Outer sleeve: brass
Clip: BECU
Contact finish — clip 30 uin gold over 50 pin nickel or
g 50 pin tin/lead over 50 uin nickel
sgretc;\jfr:l?; — sleeve 10 puin gold over 50 uin nickel
or 50 uin tin/tead over 50 pin nickel
C86 Contacts — Phosphor bronze base metal
C86 Contact-finish — Tin plate 200 uin over copper flash

‘PRECISION
~ MACHINED
SLEEVE

g ECISION
'FOUR-FINGERED
~ CONTACT -

C7X SERIES — SCREW MACHINE
PART NUMBER SYSTEM

C7X X XX — X X

7 L
Variations

Solder Tail: 9

Pin length 0.125 Typ
Wire Wrap: 3

Pin length 0.510

Plating (Sleeve/Clip)
0 — Gold/Gold
5 — Tin/Gold

Number of
Positions

‘— S — Single-in-line package (where applicable}

— Screw Machine Socket
1 — wire wrap
2 — solder tail

C86 SERIES — STAMPED AND FORMED

FACE WIPE

HIGH RELIABILIT
GAS-TIGHT

C86 SERIES
PART NUMBER SYSTEM

XX — 01
L Variation

01 — Standard product

[+ 86
1‘Tin Dual Beam Face Wipe

Number of positions

Tl Socket Series

—
PRODUCTION DATA documents contain information
current as of publication date. Products conform to
spacifications per the terms of Texas Instruments T
standard warranty. Production processing does not
necessarily include tasting of all paramaters.

EXAS ‘t?
INSTRUMENTS
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IC SOCKETS
DUAL-IN-LINE

DUAL-IN-LINE
C7X AND C86 SERIES

3,05
{10.120) MAX
i ) 13 |
1.35 U
3.61/4,57 (0.053) 0,563 -ofle-
{0.142)/(0.180) {0.021) DIA

ol o055 O

i
L

2,54 (0.100) TYP

DIPS

Positions

Dim A Max
Dim B £0.005
Dim C Max
Dim D £0.005
Dim A Max
Dim B £0.005

Positions

Dim C Max
Dim D +£0.005

7,62 | 5,08 (10,16 7,62
{0.3001{(0.200})(0.400)} {0.300)

30,48 27,94
{1.200){(1.100);

o
—

N

B

12,76 | 10,16
{0.500){0.400)]

10,16| 7,62 | 10,16] 7,62
{0.400)|(0.300)|(0.400)| (0.300)

35,56 | 33,02
{1.400){1.300);

17,78 | 15,24

{0.700)10.600}]

17,78 15,24] 10,18 7,62
(0.700)](0.6001}(0.400}}(0.300)

40,64 | 38,10
{1.600)}(1.500);

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

20,32 17,78 10,16 | 7.62
10.800}|(0.700}{(0.400)| (0.300)

45,72 43,18
(1.800)}{1.700)

17,78 | 15,24

{0.700)|(0.600)|

22,86 20,32| 10,16| 7,62
(0.900)|(0.800)|(0.400)}(0.300)

50,80 | 48,26

i {2.000){(1.900}

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

25,40 22,86} 10,16] 7,62
11.000)}(0.900|(0.400}{(0.300)

60,96 | 68,42

20 12.400){2.300}

17,78 | 16,24

10.700)]10.600),

27,94 25,40 12,76 10,16
{1.100)](1.000}|(0.500)| (0.400)

63,50 | 60,98

2 (2.500){(2.400}

25,40 | 7,62
(1.000}}(0.900)

30,48 27,94| 17,78 15,24
(1.200){{1.100)|(0.700}}(0.600)

81,28} 78,74

24 (3.200}{(3.100)|

25,40 | 22,86

{1.000}{(0.900)

14| 30.48 7.62

27,941 10,16
(1.200)](1.100}| (0.400}] (0.300)f

tNonstandard sizes
Not all sizes available in each series
Dimensions apply to all series

Dimensions in parentheses are inches
Contact factory for detailed information

C7X SERIES

4,19
{0.165)

2,67
(0.105) MIN

1.35

{0.053) }e—0.53 (0.021) DIA

C86 SERIES
CONTACT POINT

5,08

.28 (0.200)

10.169)
i_r_.i——

0,38 TYP
{0.015) MAX

o+l

2,29/3,81
(0.116)/(0.160)

PRODBUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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IC SOCKETS
BURN-IN/TEST DIP

PERFORMANCE SPECIFICATIONS .

Mechanical

Accommodates IC leads 0.011 in by 0.018 in

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/CQ

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 m{l max initial

Insulation resistance: 1000 MQ at 500 V dc

Dielectric withstanding voltage: 1000 V ac rms

-Capacitance: 1 pF max per MIL-STD 202, Method 305

Environmental

Operating temperature: —65°C to 170°C — CP/CM Series,
-65°C to 150°C — CQ Series

Humidity: 10 mQ max contact resistance

Temperature Soak: 10 mQ max contact resistance change

MATERIALS

Body — PPS (polyphenylen sulfide) UL 94 V-0
Contacts — Higher performance copper nickel alloy
Plating:t 4 pin of gold min over 100 uin of nickel min

tFor additional plating options consult the factory

BURN-IN/TEST DIP SOCKETS

-.———A-—-——o‘
[7]7)7] w(w )
3,30
10,1307}
c
f l. 2,54
{0.100)
SOLDER TAIL
258 1
(0.100} oy pa—

CQ37 SERIES CP37 SERIES

I
P iy —

[
0.5
10.020) MAX 10.025) (0.079)
0,51 2,29
{0.020) a ,20 14.48 (0.090)

,00
399  (o.118 (0.126) 10.570)
(1.57)

CM37 SERIES

(os.f:e) - 0.51
10.020)

0.53-slke- In——-’ L— 3.48

10.021) 0.070) (0.137)

RN %szssz,
0,50

10.020)

PART NUMBER SYSTEM
C X 37 XX — 22 8§ X

] ] L Pin to pin

A—0.100 centers
B—0.070 centers

PPS high temperature
body material

Copper nickel alloy
Soldertail

L—— Number of positions

—— Overall gold plate

L— Series Features

Q- Auto unloadable

P — High density mounting
M~—Shrink 0.070 centers

L— TI Socket Series

€Q37 SERIES
A D c B
“:,‘:".':."n“' £0.01 £0.02| +0.01] £0.01
sitions Length Width | Contact

14 20,32 (0.800)
16 22,35 (0.880)( 12,70 | 15,24 | 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 62,83 (2.080) | {0.750) | (0.900) | (0.600)
42 65,37 (2.180)

CP37 SERIES

A B c
N: m}:? v of max £0.02 | max
'ositions Lsngth Width
8 11,68 (0.460)
14 17,78 (0.700) | o, 12,70
16 20,32 (0.800) | oo | *io0)
18 22,86 (0.900) . -
20 25,40 (1.000)
24 30,48 (1.200) [ 4000 | 505,
28 35,56 (1.400) 10.600) | 10.800)
40 50,80 (2.000) : -
CM37 SERIES
A 8 c
N:;:::iel:n:f +0.016 +0.02 | +0.016
Length Width
10,67 17,20
2 27.18 (1.070) | 5 420 | 10.677)
40 37,85 (1.490) 16,51 U
42 39,62 (1.560) 10,6501 | 10,9101
54 50,29 (1.980) - -
20,32 | 26,92
64 59,18 (2.330) | o0 T660)

Dimensions in parentheseé are inches
Contact factory for detailed information

PRODUCTION DATA documents contain information
currant as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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IC SOCKETS
QUAD-IN-LINE/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/lead

Accommodates IC leads 0.011 + 0.0003 in by
0.018 + 0.003 in

Contact rating: 1 A per contact

MATERIALS

Body — PBT polyester UL 94 V-0

C4S & CxW Contacts — Copper alloy

Contact finish — Reflow tin plating, 40 pin min

! DUAL BEAM
(." EDGE GRIP
CONTACT

PART NUMBER SYSTEM FOR CxW SERIES v
w X - 11

C
Number of contacts (42, 52, 64)
Staggered leads
5 — 64 contacts

6 — 42, 52 contacts
Tl Socket Series

QUAD-IN-LINE (CxW SERIES)

—

Product A B ¢
N:meer Max | Row to Row Max ?
Length Row to Row
41,90 22,90 19,05
5W64- . . i 1,79
CSWE411 | (165 | (0.9500 | (0.750) 2,54 10,0501
: 27,90 22,90 17.80 {0.100)
cewaz-11 | (150 | 09000 | (0.700
R 34,30 22,90 17,80 C4S SERIES
C6WS2-11 | (1.35 | (0.9000 | 10.700)
Dimensions in parentheses are inches A B C
Contact factory for detailed information Positions Max | Row to Row | Max
Length Width
PART NUMBER SYSTEM?T FOR C4S SERIES 28 25,02 10,16 13,00
{0.985) (0.400) (0.512)
€ 2 3 Xx-02 0 35,69 15,24 17,98
Numb § tact {1.405) (0.600) (0.708)
umber of contacts
67,07 19,05 21,62
28, 40, 42, 52, 54, 64 b4 12.247| 10.750) | (0.851)
Shrink Pack Dimensions in parentheses are inches
(0.070 in pin-to-pin contact spacing)
Reflow tin plating SHRINK PACK DIP (C4S SERIES)

TI Socket Series

tAlso available in screw machine contacts

€4S SERIES
B c
0,64
(0.025) 6,50 (0.256)
)>_._. ¥ T _
oy

B 2,92 l ...| I4-1 79 (0. 070)
0.61 _’l —1(0.115) le |
10.024) MIN
PRODUCTION DATA documents contain information .
curnn( as of publication date. Products conform to {}

r tions per the terms of Texas Instruments
standard warranty. Production processing does not

necessarily include testing of all paramsters. INS’TRUMENTS
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IC SOCKETS
BURN-IN/TEST

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 mQ max contact resistance
change per MIL-STD 1344, Method 2016

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1 MQ 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 pF max per MIL-STD 202, Method 305

Environmental

Operating temperature: ~65°C to 170°C

Humidity: 10 mQ max contact resistance change when
tested per MIL-STD 202, Method 103B

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

MATERIALS

Body — CFP Series — PES (polyether sulfone) glass filled
UL 94 V-0

Temperature: —65°C to 170°C

Contact — Beryllium copper

Plating:T Overall gold plate min 4 uin over min 70 pin nickel
plating

tFor additional plating option consult the factory.

Dimensional drawings available from factory.

SMALL OUTLINE FLAT PACK (CFPH/K SERIES)

PART NUMBER SYSTEM
C XX X — XXX - XX -— 01

Plating

37 — overall gold plate
Number of positions

Configuration
H — 14, 16, 18, 20 Positions

K — 24, 28 Positions
Style FP — Flat pack

' T| Series socket

QUAD FLAT PACK (CFPM SERIES)

PART NUMBER SYSTEM

CXX X — XXX — XX - 01X
Number ot Variations
positions A~10mm¢
Configuration B- 08 "‘"j €
M — Quad pack contact spacing

T socket Plating
Style PF — Flat pack 37 — overall gold plate

PIN GRID ARRAY (CZFW SERIES)

PART NUMBER SYSTEM
CXXX—XXX—XX—01

—L Plating

I 37 — overall gold plate
Number of positions
Conflguratlon

W—11x 11 x2

Style ZF — Zero force

“~Tl Series socket

AVAILABLE SIZES

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

CFPM Series 64, 80
CZFW Series 11x11x2

Small Qutline
Flat Pack

Quad Flat Pack
Pin Grid Array

Contact factory for detailed information

PRODUCTION DATA documents contain information

current as of publication date. Products conform to {}
spuiﬁcnmna por the terms ol Toxu lnsl:nmams EXAS

oes not
necessarily m:luJo lutmn of lll parameters. INST RUMENTS
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For more information contact your
local distributor or contact Tl directly:

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

(617) 699-5242/5269

Field Sales Offices

UNITED STATES

California

Irvine 91714

17891 Cartwright Road
Phone: (714) 660-8111

San Diego 92123
4333 View Ridge Ave., Suite B
Phone (619) 278-3600/9603

Torrence 90502

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

Georgia

Norcross 30092

5515 Spaulding Drive
Phone: (404) 662-7861/7931

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

Dallas 75265

7800 Banner Drive, MS 3936
Phone: (214) 995-7550/7547/7548

Texas Instruments provides customer

i In varied hnical areas. Since
Tl does not possess full access to data
concerning all of the uses and applications
of cust s’ products, resp bility is
assumed by Tl neither for customer
product design nor for any infringement of
patents or rights of others, which may
result from Tl assistance.

INTERNATIONAL

Australia

Texas Instruments Australia, Ltd.
P.O. Box 63

Elizabeth, South Australia 5112
Phone: 61-8-255-2066

England

Texas Instruments, Ltd.
Beffordia House

Prebend Stsreet

Bedford MK4t 7PA
Phone: (0234) 63211, Ext. 1

France

Texas Instruments, Ltd.
Metallurgical Materials Division
8-10 Avenue Morane Saulnier
78140 Velizy-Villacoublay, Paris
Phone: 333. 946. 9712

Hong Kong

Texas Instruments Asia, Ltd.
Asia Pacific Division

8th Floor, World Shipping Centre
Harbor City 7, Canton Road
Kowloon, Hong Kong

Phone: 852-3-722-1223

Italy

Texas Instruments Italia SPA
Viale Europa, 40

1-20093 Cologno Monzese
Mitano

Phone: 011-39-2-25.300.1

Japan

Texas Instruments Japan, Ltd.
305 Tanagasnira

Oyama-Cho

Suntoh-Gun, Shizuoka-Ken
Japan 410-13

Phone: (81) 550-81211

Mexico

Texas Instruments de Mexico, SA
Av. Reforma No. 450-10 Piso

Col. Juarez

Delegacion: Cuauhtemoc

Mexico City, D.F.

Mexico 06600

Phone: 52-5-514-3583

Singapore

Texas Instruments Asia
#02-08, 12 Lorong Bakar Batu
Kolam Ayer Industrial Estate
Singapore 1334

Republic of Singapore
Phone: 65-747-2255

Taiwan

Texas Instruments Supply Co.
Taiwan Branch

Bank Tower

Room 903, 205 Tun Hwa N. Road
Taipei, Taiwan

Phone: 886-2-713-9311

West Germany

Texas Instruments Deutschland GMBH
Metallurgical Materials Div.
Rosenkavalierplatz 15

D-8000 Muenchen 81

Phone: 011-49-89-915081

5-20




Introduction

A new packaging system, SMti™ Tape and Reel, has emerged along
with the introduction of surface-mount semiconductor packages by
Texas Instruments.

Benefits SMti Tape and Reel not only offers a new shipping method that protects
components from mechanical and electrical damage, but also includes the
benefits of automated inventory control, ship to stock, and total
compatibility with today’s automated placement systems. SMt: Tape and
Reel continues the trend towards industry automation and cost reduction
and contributes to the overall goal of electronic system quality and
reliability.

Features The features of SMti Tape and Reel packaging are as follows.

« SMti Tape and Reel packaging is in full compliance with EIA Standard 481-A,
“Taping of Surface-Mount Components for Automatic Placement.”

« Industry-compatible tape format allows second sourcing without costly and
time-consuming equipment changeovers and record-keeping changes.

« Static-inhibiting materials, used in carrier tape manufacture, provide device
protection from static damage.

« Rigid, dust-free polystyrene reels provide mechanical protection and clean room
compatibility for optimum equipment operation and manufacturing yield.

« Completely compatible with dereeling equipment currently available on most
high-speed automated placement systems.

« Medium-density Code 39 bar coding enables inventory and manufacturing
automation, as well as complete component traceability prior to, during, and
after system manufacture. :

« Efficient packaging offers savings in storage space and manufacturing
overhead.

SM . SURFACE MOUNT
A 11 TEXASINSTRUMENTS  and SMti are trademarks of

Texas Instruments Incorporated.

5-21



General Description

SMti Tape and Reel offers users of surface-mounted semiconductor
devices a new and efficient method of component handling. Tape and
reel consists of three major elements: a carrier tape, a cover tape, and a
reel.

Carrier Tape

Cover Tape

Reel
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The carrier tape is a conductive material with custom-embossed pockets
for a particular surface-mount package. Components are oriented in the

embossed pockets per EIA 481-A specification ‘‘Taping of Surface-Mount
Components for Automatic Placement.”

With each component in its embossment and protected from mechanical
and static damage, a continuous opaque cover tape is heat sealed over
the entire length of the carrier tape, isolating each component from the
outside environment. This heat-sealing process guarantees sufficient
seal strength to prevent components from falling from the pockets
before use. The cover tape has a peel strength of 40 + 30 grams in
compliance with EIA 481-A and sufficient strength to ensure consis-
tency during dereeling operations.

The entire assemblage is wound on a high-strength polystyrene based
reel. The reel provides a means of easy storage and handling as well as
a method for feeding large quantities of packages to high-speed place-
ment systems. In addition, SMti Tape and Reel offers a factory-
automation alternative through the use of medium-density Code 39 bar
coding on all reel assemblies. The bar code provides source, part
number, date code, and quantity.
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Specification

SMti Tape and Reel components are available in formats that are
compatible with most industry standard component loading and tape
drive equipment. Figures 2 through 6 and Tables 1 through 6 provide
information regarding these formats. All dimensions are givenin
millimeters.

Figure 2 Tape Format
l——— TRAILER ———w1e¢———— COMPONENTS LEADER
(NO COMPONENTS) (NO COMPONENTS)
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400 " AS REQUIRED 4 560 1
340 Y FOR COMPONENT COUNT 7 500 4

Notes

1. Carrier tape is conductive with a resistivity value of less than 1 x 105 ohms
per square.

2. Cover tape is sealed over the entire length of the carrier tape.
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Figure 3 Component Format (All components are packaged per Note 1.)
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Specification (continued)

Variables are used in Figures 4 and 5 and Tables 1 and 2. The definitions for
the variables are as follows: W is tape width, P is pocket pitch, A, is pocket
width, B is pocket length, K, is pocket depth, K is maximum tape depth, and
F is the distance between the drive hole and the centerline of the pocket. All
dimensions are given in millimeters.

Figure 4 Single-Sprocket Tape Dimensions
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OF FEED o
15MIN e
Notes
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1. Tape widthsare 12, 16, and 24 mm.
2. Camber per EIA Standard 481-A.

3. Minimum bending radius per EIA Standard 481-A.



Variables are used in Figures 4 and 5 and Tables 1 and 2. The definitions for
thevariables are as follows: W is tape width, P is pocket pitch, A, is pocket
width, B, is pocket length, K, is pocket depth, K is maximum tape depth, and
F is the distance between the drive hole and the centerline of the pocket. All
dimensions are given in millimeters.

Table1 Single-Sprocket Variable Tape Dimensions

Package Package Dimension
Type Designator W P Ao Bo Ko K F

SO-8 D 12 8 6.4 5.2 2.1 2.5 5.5%
S0O-14 D 16 8 6.5 9.5 2.1 2.5 75
SO-16 D 16 8 6.5 103 21 2.5 75
SO-16L DW 16 12 109 107 3.0 3.4 75
SO-20L DW 24 12 109 132 3.0 3.4 11.5
S0-24L DwW 24 12 109 158 3.0 3.4 11.5
S0-28L DW 24 12 109 183 3.0 34 11.5
PLCC-18 FPp** 24 12 8.7 122 375 4.1 115
PLCC-18 FM 24 12 8.7 139 375 4.1 11.5
PLCC-22 FM 24 12 8.7 139 375 4.1 11.5
-PLCC-32 FM 24 16 129 155 375 4.1 11.5
PLCC-20 FN 16 12 10.3 103 4.9 5.3 75
PLCC-28 FN 24 16 13.0 13.0 4.9 5.3 11.5
Tolerance +0.3 +0.1 +0.1 0.1 +0.1 max 0.1

*Tolerance for this part is: +0.05.
**FP is a package designator for TMS4164 and TMS4416.
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Specification (continued)

Variables are used in Figures 4 and 5 and Tables 1 and 2. The definitions for
the variables are as follows: W is tape width, P is pocket pitch, A is pocket
width, B, is pocket length, K, is pocket depth, K is maximum tape depth, and
F is the distance between the drive hole and the centerline of the pocket. All
dimensions are given in millimeters.

Figure 5 Double-Sprocket Tape Dimensions
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Notes
1. Tape widths are 32, 44, and 56 mm.
2. Camber per EIA Standard 481-A.

3. Minimum bending radius per EIA Standard 481-A.
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Variables are used in Figures 4 and 5 and Tables 1 and 2. The definitions for
the variables are as follows: W is tape width, P is pocket pitch, A, is pocket
width, B, Is pocket length, K, Is pocket depth, K is maximum tape depth, and
F is the distance between the drive hole and the centerline of the pocket. All
dimensions are given in millimeters.

Table 2

Double-Sprocket Variable Tape Dimensions

" Package Package Dimension

Type Designator W P A, B, K, K F

PLCC-44 FN 32 24 180 180 4.9 53 14.2
PLCC-52 FN 32 24 205 205 5.3 5.7 14.2
PLCC-68 FN 44 32 25.6 256 5.3 5.7 202
PLCC-84 FN 44 36 30.7 30.7 53 5.7 20.2
PLCC-100 FN 56 40 35,8 358 5.3 5.7 26.2
PLCC-124 FN 56 48 434 434 b3 5.7 26.2
Tolerance +03 101 +01 +01 +01 max +0.1
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Specification (Continued)

Variables are used in Figure 6 and Table 3. The délinitions for the variables
are as follows: G is the distance between the flanges, T is the maximum reel
width, and N is the diameter of the reel hub. All dimensions‘are givenin

millimeters.
Figure 6 Reel Dimensions
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Variables are used in Figure 6 and Table 3. The definitions for the variables
are as follows: G is the distance between the flanges, T is the maximum reel
width, and N is the diameter of the reel hub. All dimensions are givenin
millimeters.

Table 3 Variable Reel Dimensions

Package  Package Dimension

Type Designator G T N
SO-8 D 12.4 184 100
S0-14 D 164 224 100
S0-16 D 16.4 224 100
SO-16L DW 16.4 22.4 100
SO-20L DwW 244 304 100
SO-24L Dw 244 30.4 100
SO-28L DwW 24.4 304 100
PLCC-18 FP* 244 304 100
PLCC-18 FM 244 304 100
PLCC-22 FM 24.4 30.4 100
PLCC-32 FM 24.4 30.4 100
PLCC-20 FN 16.4 224 100
PLCC-28 FN 24.4 304 100
PLCC-44 FN 324 404 100
PLCC-52 FN 32.4 40.4 100
PLCC-68 FN 44.4 524 150
PLCC-84 FN 444 524 150
PLCC-100 FN 56.4 64.4 150
PLCC-124 FN 56.4 64.4 150
Tolerance +2.0 max 2.0

*FPis a package designator for TMS4164 and TMS4416.
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Specification (continued)

Alldimensions are-given in millimeters.

Table 4 Tape and Reel Format Summary

Package Package Tape Package Pocket Dimensions Reel Reel Hub Parts
Type Designator Width Pitch Width  Length Depth  Diameter Diameter PerReel
SO-8 D 12 8 6.4 5.2 2.1 330 100 2500
SO-14 D 16 8 6.5 9.0 2.1 330 100 2500
SO-16 D 16 8 6.5, 10.3 2.1 330 100 2500
SO-16L DW 16 12 10.9 10.7 3.0 .330 100 1000
SO-20L DwW 24 12 10.9 13.2 3.0 330 100 1000
S0-24L DW 24 12 10.9 15.8 3.0 330 100 1000
S0-28L DW 24 12 10.9 18.3 3.0 330 100 1000
PLCC-18 FP* 24 12 8.7 12.2 3.75 330 100 1000
PLCC-18 FM 24 12 8.7 13.9 3.75 330 100 1000
PLCC-22 FM 24 12 8.7 13.9 3.75 330 100 1000
PLCC-32 FM 24 16 12.9 15.5 3.75 330 100 1000
PLCC-20 FN 16 12 10.3 10.3 4.9 330 100 1000
PLCC-28 FN 24 16 13.0 13.0 4.9 330 100 750
PLCC-44 FN 32 24 . 18.0 18.0 4.9 330 100 500
PLCC-52 FN 32 24 - 20.5 20.5 5.3 330 100 400
PLCC-68 FN 44 32 25.6 25.6 5.3 330 150 250
PLCC-84 FN 44 36 30.7 30.7 5.3 330 150 250
PLCC-100 FN 56 40 35.8 35.8 5.3 330 .160 100
PLCC-124 FN . 56 48 43.4 43.4 5.3 330 150 100

*FP is a package designator for TMS4164 and TMS4416.
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Ordering Information

To order tape and reel components, you need to provide information about
part numbers, quantities, shipping, and sample package applications.

Ordering by When ordering tape and reel components, add the letter R as a suffix to the
Part Number part number. An example of the ordering sequence follows.
TL 074A, D R

| T 7
1. Prefix

2. Unique Circuit Designator

3. Package Type

4. Tape and Reel Packaging
Must be designated by the letter R

Formats and All orders for tape and reel packaging must be for whole reels. For example, if

Quantities acustomer requires 9,900 TLO74's in Tape and Reel packaging, he needsto
place the order for a quantity of 10,000 TLO74’s. The order will be filled and
shipped on four reels containing 2,500 parts per reel.

Note: TI reserves the right to provide a smaller quantity of devices per reel to
preserve date code integrity.

A list of package and tape formats and the quantity of devicesper reel is
provided in Table 5.

Shipping Taped and reeled components are shipped in individual packing boxes
measuring approximately 14”x 14”. The depth of each box is tailored to the
tape width. Individual boxes are packed in a larger box whose size depends on
the quantity of components ordered.
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Ordering Information (continued)

All dimensions are given in millimeters.

Table 5 Condensed Tape and Reel Formats

Package Package Tape Package Reel Parts
Type Designator  Width Pitch Diameter  PerReel
SO-8 D 12 8 330 2500

© S0-14 D 16 8 330 2500
SO-16 D 16 8 330 2500
SO-16L DW 16 12 330 1000
SO-20L DW 24 12 330 1000
SO-24L DW 24 12 330 1000
SO-28L DW 24 12 330 1000
PLCC-18 FP* 24 12 330 1000
PLCC-18 FM 24 12 330 1000
PLCC-22 FM 24 12 330 1000
PLCC-32 FM 24 16 330 1000
PLCC-20 FN 16 12 330 1000
PLCC-28 FN 24 16 330 750
PLCC-44 FN 32 24 330 500
PLCC-52 FN 32 24 330 400
PLCC-68 FN 44 32 : 330 250
PLCC-84 FN 44 36 330 250
PLCC-100 FN 56 40 330 100
PLCC-124 FN 56 48 330 100

*FP is a package designator for TMS4164 and TMS4416.
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Sample Package Sample components are available for a number of applications, such as
Applications standard mechanical sample packages, ‘‘daisy-chained’’ bars, and K-factor
bars. Table 6 provides sample ordering information.

Table 6 Sample Package Applications
Package Package Mechanical ‘
Type Designator  Sample Daisy Chain K Factor
SO-8 D SN102589 SN102590 N/A
SO-14 D SN72197 SN200054 SN200060
SO-16 D SN72198 SN200055 ~ SN200061
SO-16L  ~ DW N/A N/A N/A
SO-20L DW SN72199 SN200056 SN200062
SO-24L DW SN72200 SN200057 SN200063
SO-28L DwW N/A N/A N/A
PLCC-18 * ) TMS1864MS TMS1864DC TMS1864KF
PLCC-18 * TMS18256MS TMS18256DC TMS18256KF
PLCC-22 * TMS22464MS TMS22464DC TMS22464KF
PLCC-32 FM- N/A N/A N/A
PLCC-20 FN SN72201 SN200058 N/A
PLCC-28 FN SN72202 SN200059 N/A
PLCC-44 FN SN102767 SN102768 N/A
PLCC-52 FN N/A N/A N/A
PLCC-68 FN SN750002 SN750003 N/A
PLCC-84 FN N/A N/A N/A
PLCC-100 FN N/A N/A N/A
PLCC-124 FN N/A N/A N/A

*The type of package is indicated by MS, DC, or KF at the end of the part
number.
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More Information

As a major manufacturer of SMCs, Tl is committed to helping you make the
transition to surface-mount as easy and as economical as possible. Getting
started in SMT—switching from older and less etficient methods of PCB
fabrication—means learning some new manufacturing techniques, and it
entails some capital outlay. But in volume production it can actually reduce
your capital and space costs by up to 50 percent.

Ship-to-Stock
Eliminates
Incoming
Inspection

Learn by Doing

Outside Help
Available

Wantto Learn
More?
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As your usage per surface-mount component (SMC) grows, TI can implement its
ship-to stock program for you. With all the necessary quality-control
procedures built into our standard testing process, your SMCs can be shipped
directly to you in tape and reel or in factory-sealed boxes. Benefits to-you:

« Incoming inspection, scrap, and rework reduced or eliminated.

« Inventory reduced.

« Quality levels maximized.

To help you realize the advantages of surface-mount technology (SMT), Texas
Instruments maintains a surface-mount laboratory. There you can gain hands-
on experience and guidance in building a surface-mount board from start to
finish. To schedule an appointment, contact your TI Field Sales Engineer. Or
call (800) 232-3200 for the address of the TI Field Sales Office nearest you. A
description of the lab’s equipment and services is available from TI (see reply
card).

You can also find assistance among the growing number of SMT assembly
houses, consultants, and associations. They can help you reduce the costs of
converting to SMT, while supplying some valuable information on the latest
technological advances and industry standards.

Suppliers of assembly equipment such as pick-and-place machines and
soldering and test equipment can also help you make the transition to SMT
board fabrication. A current list of these suppliers is available from TI (see
reply card).

How to Use Surface Mount Technology is available free of charge from Texas
Instruments (see reply card). This technical summary includes chapters on
the process and the tooling required to implement it; the wide variety of
available SMCs; inspection, testing, and repair; quality and reliability; and how
to mix SMCs with standard DIP packages.

For additional information on the availability of TI's growingline of SMCs,
contact your local TI Field Sales Office or distributor.

If you would like to have your name placed on our mailing list for additional
SMT information as it becomes available from TI, please complete and return
the enclosed reply card, or write Texas Instruments Incorporated, Dept.
SSPO05, P.O. Box 809066, Dallas, Texas 75380-9066.
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SCOPE

Guidelines for Handling Electrostatic-Discharge Sensitive (ESDS)
Devices and Assemblies

This specification establishes the requirements for methods and materials used to protect electronic parts, devices, and
assemblies (items) susceptible to damage or degradation from electrostatic discharge (ESD). The electrostatic charges referred
to in this specification are generated and stored on surfaces of ordinary plastics, most common textile garments, ungrounded
people’s bodies, and many other commonly unnoticed static generators. The passage of these charges through an electrostatic-
sensitive part may result in catastrophic failure or performance degradation of the part.

The part types for which these requirements are applicable include, but are not limited to the following:

1) All discrete semiconductors and ICs
2) Hybrid microcircuits
3) Thin film passive devices.

Definitions

1.

8.

Antistatic material: ESD protective material which minimizes the generation of static charges when rubbed against
or separated from itself or other similar materials.

2. Static dissipative material: ESD protective material having surface resistivity between 105 and 1012 Q/square.
3.
4. Electrostatic discharge (ESD): A transfer of electrostatic charge between bodies at different electrostatic potentials

Conductive material: ESD protective material having a surface resistivity of 105 Q/square maximum.

caused by direct contact or induced by an electrostatic field.

. Surface resistivity: An inverse measure of the conductivity of a material and is the resistance of unit length

and unit width of a surface. Note: Surface resistivity of a material is numerically equal to the surface resistance
between two electrodes forming opposite sides of a square. The size of the square is immaterial. Surface resistivity
applies to both surface and volume conductive materials and has the dimension of Q/square.

. Volume resistivity: Also referred to as bulk resistivity. It is normally determined by measuring the resistance

(R) of a square of material (surface resistivity) and multiplying this value by the thickness (T).

. Tonizer: Equipment that generates positive and negative ions, either by electrostatic means or by means of a

radioactive energy source, in an airstream, and distributes a layer of low velocity ionized air over a work area
to neutralize static charges.
Close proximity: For the purpose of this specification, is 6 inches or less.

Device Sensitivity per Test Circuit of Method 3015, MIL-STD-883

1.

2.

For the purpose of this specification, all microelectronic devices are considered to be ESDS Class 1. ESDS
Class 1 devices require minimum protective packaging of a conductive container or an antistatic container within
an electrostatic field shielding barrier.

Devices are to be protected from ESD damage from receipt at incoming inspection through assembly, test and
shipment of completed equipment.

APPLICABLE REFERENCE DOCUMENTS

The following reference documents (of latest issue) can provide additional information on ESD controls:

1) MIL-M-38510 Microcircuits, General Specification

2) MIL-STD-883 Test Methods and Procedures for Microelectronics
3) MIL-S-19491 Semiconductor Devices, Packaging of

4) MIL-M-55565 Microcircuits, Packaging of
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5) DOD-HDBK-263 Electrostatic Discharge Control Handbook for Protection
6) DOD-STD-1686 Electrostatic Discharge Control Program

7) NAVSEA SE 003-11-TRN-010 Electrostatic Discharge Training Manual
8) EIA-541 Packaging Material Standards for ESD Sensitive Items

FACILITIES FOR STATIC-FREE WORK STATION

The minimum acceptable static-free work station shall consist of the work surface covered with static dissipative material
attached to ground through a 1 M@ +10% resistor, an attached grounding wrist strap with integral 1 MQ +10% resistor
for each operator, and air ionizer(s) of sufficient capacity for each operator. If no insulator materials are present at the work
station, operators may wear static dissipative smocks in lieu of using an ionizer. The wrist strap shall be connected to the
static dissipative material at the same metallic button or contact used to ground the material. Ground must utilize either earth
ground or third wire (green) electrical ground, refer to Figure 1. Conductive floor tile along with conductive shoes may
be used in lieu of the conductive wrist straps for nonseated personnel. The Site Safety Engineer must review and approve
all electrical connections at the static-free work station prior to its implementation.

Air ionizers shall be positioned so that the devices at the static-free work stations are within a 4-foot arc measured by
a vertical line from the face of the ionizer and 45 degrees on each side of this line.

General grounding requirements are to be in accordance with Table 1.

THIRD WIRE ,
ELECTRICAL 1 ESD PROTECTIVE
GROUND = : PERSONNEL = TRAYS, ETC.
| GROUND STRAP STATIC DISSIPATIVE
} MATERIAL
|
! OTHER
| IONIZER | | grec
R EQUIP,
————]
CHAIR ,
WITH GROUND
(OPTIONAL) ESD PROTECTIVE || —————— ALTERNATIVE GROUNDING
FLOOR MAT OPTIONS, SELECT ONE
R (OPTIGNAL)
WORK BENCH
58
¢
000 el O "-‘
.O Oe (R = I MEG Q *10A I/ZW 0
SO N\ T VO r%c

All electrical equipment sitting on the static dissipative work surface must be hard grounded using a ground strap but must
be isolated from the static dissipative work surface.
NOTE: Earth ground consists of a metal pipe or rod inserted at least three (3) feet into the earth.

Figure 1. Static-Free Work Station
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Table 1. General Grounding Requirements

ANTISTATIC, STATIC DISSIPATIVE GROUNDED TO
OR CONDUCTIVE MATERIAL COMMON POINT
Handling Egipment/Handtools X
Metal Parts of Fixtures X
and Tools/Storage Racks
Handling Trays/Tubs X
Soldering lrons/Bath X
Table Tops/Floor Mats X X
Personnel X Using Wrist Strap*

*With 1 MQ % 10% resistor.
Usage of Antistatic Solution in Areas to Control the Generation of Static Charges

The use of antistatic chemicals (antistats) should be a supplemental part of an overall organized ESD program. Any antistatic
chemical application shall be considered as a means to reduce or eliminate static charge generation on nonconductive materials
in the manufacturing or storage areas.

The application of any antistatic chemical in a clean room of class 10,000 or less shall not be permitted. Accordingly,
any user of antistatic solutions must consider the following precautions:

1. Do not apply antistatic spray or solutions in any form to energized electrical parts, assemblies, panels, or
equipment.

2. Do not perform antistatic chemical applications in any area when bare chips, raw parts, packages, and/or personnel
are exposed to spray mists and evaporation vapors.

The need for initial application and frequency of reapplication can only be established through routine electrostatic voltage
measurements using an electrostatic voltmeter. The following durability schedule is a reasonable expectation:

1) Soft surfaces (carpet, fabric seats, foam padding, etc.): each 6 months or after cleaning, by spraying.

2) Hard abused surfaces (floors, table tops, tools, etc.): each week (or day for heavy use) and after cleaning, by
wiping or mopping.

3) Hard unabused surfaces (cabinets, walls, fixtures, etc.): each 6 months or annually and after cleaning, by wiping
or spraying. )

4) Company-furnished and maintained clothing and smocks: after each cleaning, by spraying or adding antistatic
concentrate to final rinse water when cleaned.

The use of antistatic chemicals, their application, and compliance with all appropriate specifications, precautions, and
requirements shall be the responsibility of the Area Supervisor where antistatic chemicals are used.

ESD Labels and Signs in Work Areas
ESD caution signs at work stations and labels on static-sensitive parts and containers shall be consistent in color, symbols,

class, voltage sensitivity identification, and appropriate instructions. Signs shall be posted at all work stations performing
any handling operations with static-sensitive items. These signs shall contain the following information or its equivalent.

CAUTION
STATIC CAN DAMAGE COMPONENTS

Do not handle ESDS items unless grounding wrist strap is properly
worn and grounded. Do not let clothing or plain plastic materials
contact or come in close proximity to ESDS items.

Labels shall be affixed to all containers containing static-sensitive items at a place readily visible and proper for the intended
purpose. Additionally, labels must be consistently placed on containers and packages at a standard location to eliminate
mishandling. Use only QC accepted and approved signs and labels to identify static-sensitive products and work areas. The
use of ESD signs and labels, and their information content shall be the responsibility of the Area Supervisor to assure consistency
and compatibility throughout the static-sensitive routing.
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Relative Humidity Control

Since relative humidity has a significant impact on the generation of static electricity, when possible, the work area should
be maintained within the following relative humidity ranges: incoming/assembly/test/storage 40%-60%.

PREPARATION FOR WORKING AT STATIC-FREE WORK STATION

A work station with a static dissipative work surface connected to ground through a 1 M + 10% resistor, a grounding
wrist strap with the ground wire connected to the static dissipative work surface, and an ionizer constitute a static-free work
station (Figure 1). An operator is properly grounded when the wrist strap is in snug (no slack) contact with the bare skin,
usually positioned on the left wrist for a right-handed operator. The wrist strap must be worn the entire time an operator
is at a static-free work station. If possible, operators should avoid touching leads or contacts even though grounded.

CAUTION

Personnel shall never be attached to ground without the presence
of the 1 MQ +10% series resistor in the ground wire.

An operator’s clothing should never make contact or come in close proximity with static-sensitive items. They must
be especially careful to prevent any static-sensitive items (being handled) from touching their clothing. Long sleeves must
be rolled up or covered with antistatic sleeve protector banded to the bare wrist which shall ‘‘cage’” the sleeve at least as
far up as the elbow. Only antistatic finger cots, cotton gloves, antistatic gloves or conductive gloves (free of reactive elements
such as chlorine, phosphorus, etc.) may be used when handling static-sensitive items.

Any person not properly prepared, while at or near the work station, shall not touch or come in close proximity with
any static-sensitive items. It is the responsibility of the operator and the Area Supervisor to ensure that the static-free work
area is clear of unnecessary static hazards, including such personal items as plastic coated cups or wrappers, plastic cosmetic
bottles or boxes, combs, tissue boxes, cigarette packages, and vinyl or plastic purses. All work-related items, including
information sheets, fluid containers, tools, and parts carriers must be those approved for use at the static-free work station.

GENERAL HANDLING PROCEDURES AND REQUIREMENTS

1. All static-sensitive items must be received in an antistatic/conductive container and must not be removed from
the container except at static-free work station. All protective folders or envelopes holding documentation (lot
travelers, etc.) shall be made of nonstatic-generating material.

2. Each packing (outermost) container and package (internal or intermediate) shall have a warning label attached,
stating the following information or equivalent:

CAUTION
A

ELECTROSTATIC

W

DEVICES
DO NOT OPEN OR HANDLE \
EXCEPTATA

STATIC-FREE WORKSTATION

The warning label shall be legible and easily readable to normal vision at a distance of 3 feet.

3. Static-sensitive items are to remain in their protective containers except when actually in work at the static-free
station.

4. Before removing the items from their protective container, the operator should place the container on the static
dissipative bench top and make sure the wrist strap fits snugly around the wrist and is properly plugged into
the ground receptacle.

5. All operations on the items should be performed with the items in contact with the static dissipative bench top
as much as possible. Do not allow conductive magazine to touch hard grounded test gear on bench top.

6. Ordinary plastic solder-suckers and other plastic assembly aids shall not be used.

7. In cases where it is impossible or impractical to ground the operator with a wrist strap, a conductive shoe/heel
strap may be used along with conductive tile/mats.
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8.

9.

10.

11.

When the operator moves from any other place to the static-free station, the start-up procedure shall be the
same as in PREPARATION FOR WORKING AT STATIC-FREE WORK STATION.

The ionizer shall be in operation prior to presenting any static-sensitive items to the static-free station, and shall
be in operation during the entire time period the items are at the station. (See exception in FACILITIES FOR
STATIC-FREE WORK STATION.)

“‘Plastic snow’” polystyrene foam, ‘‘peanuts,”’ or other high-dielectric materials shall never come in contact
with or be used around electrostatic sensitive items, unless they have been treated with an antistat (as evidenced
by pink color and generation of less than + 100 volts).

Static-sensitive items shall not be transported or stored in trays, tote boxes, vials, or similar containers made
of untreated plastic material unless items are protectively packaged in conductive material.

PACKAGING REQUIREMENTS

Packaging of static-sensitive items is to be in accordance with Device Sensitivity, item 1). The use of tape and plain
plastic bags are prohibited. All outer and inner containers are to be marked as outlined in GENERAL HANDLING
PROCEDURES AND REQUIREMENTS, item 2, and conductive magazines/boxes may be used in lieu of conductive bags.

SPECIFIC HANDLING PROCEDURES FOR STATIC-SENSITIVE ITEMS

Stockroom Operations

1

2.

. Containers of static-sensitive items are not to be accepted into stock unless adequately identified as containing

static-sensitive items.

Items may be removed from the protective container (magazine/bag, etc.) for the purpose of subdividing for
order issue only be a properly grounded operator at an approved static-free station as defined in FACILITIES
FOR and PREPARATIONS FOR WORKING AT STATIC-FREE WORK STATIONS.

. All subdivided lots must be carefully repackaged in protective containers (magazine/bag, etc.) prior to removal

from the static-free work station and labeled to indicate that the package(s) contain static-sensitive items. If it
is suspected that a static-sensitive item is not adequately protected, do not transfer it to another container, return
it to the originator for disposition unless the originator is a Customer. In that case, the QC Engineer should
contact the Customer and negotiate an appropriate disposition.

. It is the responsibility of the Stockroom Supervisor to ensure that all personnel assigned to this operation are

familiar with handling procedures as outlined in this specification. A copy of this specification is to be posted
in the vicinity so that it is accessible to the operators. Stock handlers and all others who might have occasion
to move stock are to be instructed to avoid direct contact with unprotected static-sensitive items.

Module and Subassembly Operations

1.

2.

3.

Static-sensitive items are not to be received from a stockroom, kitting, or machine insertion area unless received
in approved static-protective packaging, and properly labeled to indicate that its contents are static sensitive.
All single station, progressive line manual assembly operators, and visual inspectors prior to wave soldering
operations are to be properly grounded with a grounding wrist strap when handling static-sensitive items.

Progressive lines used as single stations where operators will be working on a mix of boards, both static-sensitive
and nonstatic-sensitive, will require that all operators working on the line be properly grounded. This is necessary
to accommodate the sliding of static-sensitive boards along the assembly bench or across positions not engaged
in the assembly of this type board. '

. It is the responsibility of the Area Supervisor to ensure that all personnel handling static-sensitive items are

familiar with this procedure and fully aware of the damage or degradation of these units in the event of
noncompliance. A periodic inspection should be made using an electrostatic voltmeter to assure that the static-
free stations are in proper working order and to ensure that operators are wearing grounding wrist straps properly
(snugly in contact with bare skin).

Soldering and Lead-Forming Operations

1.

2.

All soldering machines, conveyors, cleaning machines, and equipment shall be electrically grounded to ensure
that they are at the same ground potential as the grounded operators working on their stations. No machine
surfaces exposed to static-sensitive items are to be above the ground potential.

All processing equipment shall be grounded, including all loading and unloading stations, that is, the stations
before and after each piece of processing equipment.



3. All nonmetallic, static-generating components in the handling systems shall be treated to ensure protection from

static.

4. All stations shall be identified by posting signs as outlined in ESD Labels and Signs in Work Areas.
5. Operators are to be properly grounded with a grounding wrist strap during any handling, loading, unloading,

inspection, rework, or proximity to static-sensitive items.

6. Unloading operators working at a grounded station shall place static-sensitive items into approved static-protective

bags or containers.

7. All manual soldering, repair, and touch-up work stations on the solder line are to be static protected. Operators

are to wear grounding wrist straps when working on static-sensitive items. Only grounded-tip soldering/desoldering
irons are allowed when working on static-sensitive items.

8. It is the responsibility of the Area Supervisor to ensure that all personnel handling static-sensitive items are

familiar with this procedure and fully aware of the damage or degradation of these units in the event of
noncompliance. A periodic inspection should be made using an electrostatic voltmeter to assure that the static-
free stations are in proper working order and to ensure that operators are wearing grounding wrist straps properly
(comfortably snug in contact with bare skin).

Electrical Testing Operations

1. All electrical test stations shall be static protected. Operators shall be properly grounded when working on these
items.

2. Reused antistatic magazines must be monitored for maintenance of antistatic characteristics.

. Devices should be in an antistatic/conductive environment except at the moment when actually under test.

4. Devices should not be inserted into or removed from circuits or tester with the power on or with signals applied

to inputs to prevent transient voltages from causing permanent damage.

. All unused input leads should be biased if possible.

6. Device or module repairs must be performed at static-free stations with the operator attached to a grounding
wrist strap. Grounded-tip soldering irons shall be used when working on static-sensitive items.

7. Static-sensitive items shall be handled through all electrical inspections in static protective containers. Removal
of the items from the protective containers shall be done at a static-free work station as discussed in
PREPARATION FOR WORKING AT A STATIC-FREE WORK STATION. The units must be returned
to the containers before leaving the station.

8. All such items shall be shipped with an ESD warning label affixed as listed.

9. It is the responsibility of the Area Supervisor to ensure that all personnel handling static-sensitive items are
familiar with this procedure and fully aware of the damage or possible degradation of these units in the event
of noncompliance. A periodic inspection should be made using an electrostatic voltmeter to assure that the static-free
stations are in proper working order and to ensure that operators are wearing grounding straps properly (snugly
in contact with bare skin).

w

A

Packing Operations
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1. Static-sensitive items are not to be accepted into the packing area unless they are contamed in a static-protected
bag or conductive container.

2. A static-sensitive item delivered to the packer within an approved container or bag and found to be in order
regarding identification shall be packed in the standard shipping carton or other regular packaging material.
Containers are to be labeled in accordance with GENERAL HANDLING PROCEDURES AND
REQUIREMENTS, item 2.

3. Any void-fillers shall be made of an antistatic material.



Burn-In Operations

—

. Burn-in board loading and unloading of static-sensitive items shall be done at a static-free station.

2. Shorting clips/shorted connectors shall be installed on the board plug-in tab prior to loading any units into the
board sockets. The clip/connector shall be taken off just prior to plugging the board into the oven connector.
The clip/connector shall be installed immediately upon removal of the board from the oven connector. Installation
and removal of the clip/connector shall be done by a properly grounded operator.

3. All automatic or semiautomatic loading and unloading equipment shall be properly electrically grounded.

4. It is the responsibility of the Area Supervisor to ensure that all personnel handling static-sensitive items are

familiar with this procedure and fully aware of the damage or possible degradation of these units in the event

of noncompliance. A periodic inspection should be made using an electrostatic voltmeter to assure that the static-free
stations are in proper working order and to ensure that operators are wearing grounding straps properly (snugly
in contact with bare skin).

CUSTOMER RETURNED ITEM HANDLING PROCEDURE

Receipt of ESDS-labeled items is to be done at a static-free work station and handled in accordance with applicable sections
within this guideline.

QUALITY CONTROL PROVISIONS

Sampling
Each manufacturing, stockroom, and testing operation handling ESDS devices will be audited a minimum of once each
quarter for compliance with all terms of this specification by the responsible process control or QRA organization. Ground

continuity and the presence of uncontrolled static voltages are considered critical and shall be checked more frequently as
specified below.

Wrist Straps (once a day)

 Wrist straps shall be checked for minimum resistance to provide operator safety and maximum resistance to insure that
proper body contact is maintained to drain generated charges. A go-no-go tester may be used provided it checks toa minimum
of no less than 500 k@ and a maximum of no greater than 2 MQ.

Ground Continuity (minimum of once a month)

N

Ground connections (grounding wrist strap, ground wires on cords, etc.) shall be checked for electrical continuity. The
presence of a 1 MQ 110% resistor in the ground connections between both the operator wrist straps to the work surface
and the work surface to ground connector must be verified.

Grounded Conditions (minimum of once a week)

A visual inspection shall be made to determine full compliance with this specification at static-free work stations during
handling of static-sensitive items, including operator being grounded as required, static-sensitive items not being handled
in unprotected or unauthorized areas, and no static-generating materials at the grounded work station.

Sleeve Protectors (minimum of once a week)

A visual check shall be made to determine that each operator wearing loose-fitting or long-sleeved clothing either has
sleeves properly rolled or covered with sleeve protectors properly grounded to the bare skin at the wrist.
Static Voltage Levels (minimum of once a week)

In addition to the visual inspections, a sample inspection using an electrostatic voltmeter will be used to check for
uncontrolled electrostatic voltages at or near electrostatic-controlled work stations.

6-9



Conductive Floor Tiles (minimum of once a month)

Conductive floors must have a resistance of not less than 100 k{2 from any point on the tile to earth ground. Also, resistance
from any point-to-point on the tile floor 3 feet apart shall be not less than 100 kQ. The test methods to be used are
ASTM-F-150-72 and NFPA 99.

Records

Written records must be kept of all these QC audits.
- TRAINING

Training is applicable for all areas where individuals come in contact with ESDS (Class 1) devices. It is the responsibility
of each Area Supervisor to make sure that his/her. people receive ESD training initially and every 12 months thereafter to
maintain proficiency. Training should include static fundamentals, a review of applicable parts of this specification, and actual
applications in the work area.
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Houston. TX 77074, (713) 778-6592.

UTAH: Salt Lake Clity: 1800 S. West Temple Street.
Suite 201, Salt Lake City, UT 84115, (801) 466-8973.
WASHINGTON: Redmond: 5010 148th Avenue N.E.,
Building B, Suite 107. Redmond, WA 98052, (206)
881-3080.

WISCONSIN: Waukesha: 20825 Swenson Drive. Suite
900. Waukesha W! 53186, (414) 798-1001

CANADA: Nepean: 301 Moodie Drive, Maliorn Center.
Suite 102, Nepear Ontario, Canada K2H 9C4. (613)
726-1970. Richmond Hill: 280 Centre Street East,
Richmond Hill, Ontario, Canada L4C 181, (416)
884-9181: St. Laurent: 9460 Trans Canada Highway, St
Laurent, Quebec, Canada H4S 1R7, (514) 335-8392.

ARGENTINA: Texas Instruments Argentina Viamonte
1119, 1053 Capital Federal. Buenos Aires. Argentina
1/748-3699.
AUSTRALIA (& NEW ZEALAND): Texas Instruments.
Australia Ltd., 6-10 Talavera Road, North Ryde (Sydney).
New South Wales, Australia 2113, 2 887-1122; 5th Floor.
418 Street, Kilda Road, Melbourne, Victoria, Australia
3004, 3 267-4677; 171 Philip Highway, Elizabeth, South
Australia 5112. 8 255-2066.
AUSTRIA: Texas Instruments GmbH., Hietzinger Kai
101-105. A-1130 Wien, (0222) 9100-0.
BELGIUM: S A. Texas Instruments Belgium N.V., 11,
Avenue Jules Bordetlaan 11, 1140 Brussels, Belgium,
(02) 242 30 80.
BRAZIL: Texas Instruments Electronicos do Brasil Ltda.,
Rua Paes Leme, 524-7 Andar Pinheiros. 05424 Sao
Paulo, Brazil, 0815-6166.
DENMARK: Texas Instruments A/S, Marielundvej 46E,
2730 Herlev, Denmark, (42) 91 74 00.
FINLAND: Texas Instruments OY, Ahertajantie 3. P.O.
Box 81, 02101 Espoo, Finland, (90) 461-422.
FRANCE: Texas Instruments France, 8-10 Avenue
Morane Saulnier-B.P. 67, 78141 Velizy Villacoublay
Cedex, France, (1) 30 70 1003
GERMANY: Texas Instruments Deutschland GmbH.,
Haggertystrasse 1, 8050 Freising-RFA, (08161)
80-0 od. Nbst: Kurfurstendamm 195-196.
1000 Beriin 15, (030) 8 82 73 65; Dusseldorfer Strasse
40, 6236 Eschborn 1. (06196) 80 70; Ili, Hagen
43/Kibbelstrasse 19, 4300 Essen 1. (0201) 24 25-0;
Kirchhorster Strasse 2, 3000 Hannover 51, (0511) 64
68-0; Maybachstrasse II, 7302 Osffildern 2 {Nellingen),
(0711) 34 03-0.
HOLLAND: Texas Instruments Holland B.V., Hogehilweg
19, Postbus 12995, 1100 AZ Amsterdam-Zuidoost.
Holland, (020) 5602911.
HONG KONG: Texas Instruments Hong Kong Ltd.. 8th
Floor, World Shipping Center. 7 Canton Road, Kowloon,
Hong Kong, 7351223
IRELAND: Texas Instruments Ireland Ltd., 7/8 Harcourt
Street, Dublin 2, reland, (01) 75 52 33.
ITALY: Texas Instruments lalia S p.A., Centro
Direzionale Colleoni. Palazzo Perseo-Via Paracelso 12,
20041, Agrate Brianza (Mi). (039) 63221: Via Castello
della Magliana, 38, 00148 Rome, (06) 5222651: Via
Amendola. 17, 40100 Bologna, (051) 554004,
JAPAN: Texas Instruments Japan Lid., Aoyama Fuji
Building 3-6-12 Kita-aoyama Minato-ku, Tokyo. Japan
107, 03-498-2111; MS Shibaura Building 9F, 4-13-23
Shibaura, Minato-ku, Tokyo, Japan 108. 03-769-8700;
Nissho-iwai Building SF, 2-5-8 Imabashi, Chuou-ku,
Osaka, Japan 541, 06-204-1881; Dai-ni Toyota Building
Nishi-kan 7F, 4-10-27 Meieki, Nakamura-ku, Nagoya,
Japan 450, 052-583-8691: Kanazawa Oyama-cho Daiichi
Seimei Building 6F, 3-10 Oyama-cho, Kanazawa,
Ishikawa, Japan 920, 0762-23-5471; Matsumoto Showa
Building 6F, 1-2-11 Fukashi, Matsumoto, Nagano, Japan
390, 0263-33-1060; Daiichi Olympic Tachikawa Building
6F, 1-25-12, Akebono-cho, Tachikawa, Tokyo. Japan 190,
0425-27-6760: Yokohama Nishiguchi KN Building 6F,
2-8-4 Kita-Sawai, Nishi-Ku, Yokohama, Kanagawa,
Japan 220, 045-322-6741; Nihon Seimei Kyoto Yasaka
Building 5F, 843-2, Higashi Shiokohjicho, Higashi-iru,

. Shiokohji-dori, Shimogyo-ku, Kyoto, Japan
600, 075-341-7713; Sumitomo Seimei Kumagaya
Building BF, 2-44 Yayoi, Kumagaya, Saitama, Japan 360.
0485-22-2440; 2597-1, Aza Harudai, Oaza Yasaka,
Kitsuki, Oita, Japan 873, 09785-3-3211.
KOREA: Texas Instruments Korea LId.. 28th Floor, Trade
Tower, 159, Samsung-Dong, Kangnam-ku Seoul, Korea,
25512800,
MEXICO: Texas Instruments de Mexico S.A., Alfonso
Reyes 115, Col. Hipodromo Condesa. Mexico, D.F.,
Mexico 06120, 5/525-3860.
MIDDLE EAST: Texas instruments. No. 13, 1st Floor
Mannai Building, Diplomatic Area, PO. Box 26335,
Manama Bahrain, Arabian Gulf. 973 274681.
NORWAY: Texas Instruments Norge A/S, PB 106,
Refstad (Sinsenveien 53). 0513 Oslo 5. Norway. (02)
155090. .
PEOPLE'S REPUBLIC OF CHINA: Texas Instruments
China Inc., Beijing Representative Office, 7-05 CITIC
Building, 19 Jianguomenwai Dajie. Beijing. China,
500-2255, Ext. 3750,
PHILIPPINES: Texas instruments Asia Ltd, Philippines
Branch. 14th Floor. Ba-Lepanto Building. Paseo de
Roxas, Makati, Metro Manila, Philippines, 2 817 6031
PORTUGAL: Texas Instruments Equipamento
Electronico (Portuga!) LDA., 2650 Moreira Da Maia, 4470
Maia, Portugal (2) 948 1003.
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SINGAPCRE (& INDIA, INDONESIA, MALAYSIA,
THAILAND): Texas Instruments Singapore (PTE) Ltd..
Asia Pacific Division. 101 Thomson Road. #23-01. United
Square. Singapore 1130. 350 8100,

SPAIN: Texas Instruments Espana S.A.. c/Gobelas 43,
Ctra de laCoruna km 14, La Florida, 28023, Madrid.
Spain, (1)372 8051; c/Diputacion, 279-3-5, 08007
Barcelona. Spain. (3) 317 91 80.

SWEDEN: Texas Instruments International Trade
Corporation (Sverigefilialen). (visit address:
Isafjordsgatan 7, Kista). Box 30. 5-164 93 Kista, Sweden,
(08) 752 58 00.

SWITZERLAND: Texas Instruments Switzerland AG.
Riedstrasse 6. CH-8953 Dietkon. Switzerland, (01) 740
2220,

TAIWAN: Texas Instruments Supply Company, Taiwan
Branch, Room 903, 9th Floor. Bank Tower, 205 Tun Hwa
N. Road, Taipei, Taiwan. Republic of China, 2 713 9311
UNITED KINGDOM: Texas Instruments Ltd. Manton
Lane, Bedford, England. MK41 7PA, (0234) 270 111

Worldwide Regional
Technology Centers

NORTH AMERICA

ATLANTA: Texas Instruments incorporated, 5515
Spalding Drive, Norcross. GA 30092, (404) 662-7950.
BOSTON: Texas Instruments Incorporated, 950 Winter
Street, Bay Colony Corp. Center, Suite 2800, Waltham.
MA 02154, (617) 895-9196.

CHICAGO: Texas Instruments Incorporated, 515 W.
Algonquin Road, Arlington Heights, L 60005, (708)
640-2909.

DALLAS: Texas Instruments Incorporated. 7839
Churchill Way. Park Central South, MS 3984, P.O. Box
650311, Dallas, TX 75251, (214) 917-3881
INDIANAPOLIS: Texas Instruments Incorporated. 550
Congressional Bivd... Suite 100, Carme!, IN 46032, (317)
573-6400.

IRVINE: Texas Instruments Incorporated, 17891
Cartwright Road, Irvine, CA 92714, (714) 660-8140.
MEXICO CITY: Texas Instruments de Mexico, Calle 18E
No. 507. Ciudad Industrial. 20290 Aguas Calientes, AGS
20290, 491-70834.

OLIS: Texas 11000
W. 78th Street, Suite 100. Eden Prairie, MN 55344, (612)
828-9300.
OTTAWA: Texas Instruments Incorporated, 301 Moodie
Drive, Suite 102, Nepean, Ontario, Canada K2H 9C4 337,
(613) 726-1970.
SANTACLARA: Texas Instruments Incorporated. 5353
Betsy Ross Drive, Santa Clara, CA 95054, (408)
748-2220.
ASIA
HONG KONG: Texas Instruments Asia Ltd.. 8th floor.
World Shipping Center, 7 Canton Road. Kowloon, Hong
Kong. 3-7221223.
KOREA: Texas Instruments Supply Company. Korea
Branch, 28th floor, Trade Tower, 159, Samsung-Dong.
Kangnam-Ku. 2-552-8000.
SINGAPORE: Texas Instruments Singapore (PTE) Ltd.,
Asia Pacitic Division. 101 Thompson Road, #23-01.
United Square, Singapore 1130, 251-9818.
TAIPEL: Texas Instruments Supply Company. Taiwan
Branch. th floor, Bank Tower, 205 Tun Hua N. Road,
Taipei, Taiwan 10592, Republic of China, 27139311
TOKYO: Texas Instruments Japan Ltd.. Texas
Instruments Asia Ltd., Aoyama Fuji Building 4/F. 6-12
Kita-Acyama 3-Chome, Minato-Ku, Tokyo, 3-498-2111
EUROPE
BEDFORD: Texas Instruments Ltd., Manton Lane.
Bedford, England MK41 7PA, 234-270 111
FREISING: Texas Instruments Deutschland GmbH..
Haggertystrasse 1. 8050 Freising. Federal Republic of
Germany, 8161-804152.
HANNOVER: Texas Instruments Deutschtand GmbH.,
Kirchhorster Strasse 2, 3000 Hannover 51, Federal
Republic of Germany, 511-648021.
MILAN: Texas Instruments Italia, S.p.A.. Centro
Direzionale Colleoni, Palazzo Perseo, Via Paracelso 12.
20041, Agrate Brianza (M), (039)-63221.
VELIZY (Paris): Texas Instruments France, 8-10 Avenue
Morane Saulnier, Borte Postale 67, Velizy-Villcoublay
Cedex, France, 13-0701001.
AUSTRALIA
NEW SOUTH WALES: Texas Instruments Australia Lid..
6-10 Talavera Road, North Ryde. New South Wales,
Australia 2113, 2-887-1122,
SOUTHAMERICA
SAOPAULO: Texas Instruments Electronicos do Brasil
Ltda.. Rua Paez Leme, 524-7 Andar, 05424, Sao Paulo,
Brazi. 11-815-6166
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