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IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1995, Texas Instruments Incorporated



Preface

This document is a reference guide for packages used by the Texas Instruments
Semiconductor Group in the manufacture of its integrated circuits.

Section 1 contains general information on the guide’s content and description of
package types available. It also includes information on packaging trends.

Sections 2 through 6 contain package outline drawings organized into five major
sections: plastic/metal surface mount, plastic through-hole, ceramic surface
mount, ceramic through-hole, and other packages. At the beginning of each
section is a table of contents listing key information on each package.

The Appendix includes an alphanumeric cross-reference listing of packages by
Tl identification code. Also included is a glossary of packaging terms and other
packaging handling and processing information.
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GENERAL INFORMATION

- ]
Purpose and Content

This document is a reference guide for packages used by the Texas Instruments Semiconductor Group in the
manufacture of its integrated circuits. It includes outline drawings for 400+ packages currently available as well as
other information to aid the customer in selecting the appropriate package for a specific application.

This guide is organized as follows:

General Information (Section 1) .......... . i e Page
PUrpose and CoMtENt . ...ttt ittt e it e e 1-3
Package OUtINES .. .......eiiiii ittt ittt st it iiias e iiaaneerannenes 1-6
F o] oo TUT g 1= g Tol T o[- G 1-13
L= Tod = To | To T I 1= ¢ To [ 1-17
Plastic Surface-Mount (Section 2) ..............c i e Page
SOIC SMall-OUNE I ..t et et e 2-7
HSOIC Thermally Enhanced ...ttt it iiiiiiinaiinnnas 2-12
SOP Small-Outline Package ..........ceeiiiiiriiiiiiiiiiiiiiiiiiieetieinnnanainanns 2-16
HSOP SOP With Heatsink .......couuuiiiiiii ittt i iiieeieennneaan, 2-25
SSOP £ T 01T = 2-31
HSSOP Thermally Enhanced ..........c.coiiiiiiiiiiiiiiiiiii i iiiiiiiniaiannns 2-38
TSOP 21T T8 2-39
TSSOP Thin ShriNK SOP .. i e et e i i e 2-49
HTSSOP  Thermally ENhanced .........c.uiiiiiiiiiiit ittt iiinteiieinnneennnns 2-54
SOJ J-Leaded SOP ... i i e i e 2-55
PLCC Plastic Leaded Chip Carmier ...........cceviiiiiiiiiiiiiiiiiiiiiineianennnnns 2-66
HPLCC Thermally ENhanced ........coueiitiiiiii ittt ii it nanaans 2-70
DFP/TFP  Dual/Triple FlatPackage .............oiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiineeeaen, 2-71
QFP QUAd Flat PaACKAGE ... .oiot i ittt e ittt i i i 2-75
BQFP Bumpered QF P ... i i 2-103
HQFP Thermally ENhanced ........c.ceiiiiiiiiiii ittt ittt 2-104
TQFP LI 14T L = 2-120
HTQFP Thermally Enhanced .........c.coiiiiiiiiiiiiiiiii i ittt et 2-140
Plastic Through-Hole (Section 3) ...t i i e Page
PDIP Plastic Dual-In-Line Package ..........cooiieiiiiiiiiiiiiiiiiiiiii i ninne., 3-5
SDIP Shrink Dual-In-Line Package ........c.coviriiiiiiiiiiiiiieniiiinnennnnnnnnnnnnns 3-15
TO/SOT Cylindrical PACKAGE ....vviit ettt ittt ittt it e 3-21
PFM Plastic Flange MOUNt . ... .. . ittt i e e e 3-33
SIP Single-In-Line Package ............cccoiiiiiiiiinn, e e 3-563
HSIP Thermally ENhanced .........c.coiiiiiiiiii ittt ittt eannees, 3-62
ZIP Zig-Zag PaCKage .. ...cvinintttii it e i e, 3-63
OPTO Light SEnsOr Package ..........c.eiiiiiiiiiiiiiniiiiieeiinnntereinnnneeenenne, 3-64
Ceramic Surface-Mount (Sectiond) ...t Page
JLCC J-Leaded Chip Carmier ......c.ciiiiiiiiiiiii ittt ittt ittt teeaenennnnnnns 4-5
LCCC Leadless Ceramic Chip Carrier .........cviieiiiniiriii it iiiieriatennaennnn. 4-9
CFP Unformed Ceramic Flat Package .........ccouriiiiiiiiiniiii ittt iiiinnennanns 4-20
CFP 0] .0 T=To I 0 4-49
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GENERAL INFORMATION

Ceramic Through-Hole (Section 5) ............c. i i i Page
CERDIP Glass-Sealed CeramiC DIP ...ttt it 5-6
CDIPSB  Side-Braze CeramiC DIP ... ..ottt ettt ciie e 5-11
czIp Ceramic Zig-Zag Package .........ccoiiiiiiiiiini ittt 5-19
CPGA CeramiC Pin Grid AITaY . ....ottitit ittt riit e ea iy 5-20
Other Packages (SeCtion B) .............coouuiiiiiiiii ittt ittt ii i, Page
MQFP Metal QF P .t i e e 6-5
BGA Ball Grid ATAY . .oot ittt et e e e 6-17
MCM Multi-Chip MOUIE ...ttt e e i e i 6-21
CSIP Ceramic Single-in-Line Package ...........ooiiiiiiiiiiiii it 6-26
APPENdiX (SECHON 7) ...ttt i e i e e Page
Surface Mount Using Preplated Leadframes .........cooiiiiiiiiiiiiii it iiiiiiiiiiaieanees 7-3
Electrostatic Discharge (ESD) ...ttt i it it it e 7-5
Moisture Sensitivity of Plastic Surface Mount Packages .............ccoiiiiiiiiiiiiiiiiiiinne., 7-9
=Y S (0 1o (1] (= 7-11
110 T=1- 7-17

At the beginning of each package outline section is a table of contents that lists for each package the number of pins,
descriptive remarks, Tl package identification code, drawing and page references.

Drawings typically include the following dimensions: lead pitch (tip-to-tip); body width and length;
shoulder-to-shoulder insertion; lead width, thickness, and angles; and package maximum height and stand-off
"clearance from seating plane to bottom of the package.

For packages designed in metric units, only millimeter dimensions are shown. For packages designed in English
units, inch dimensions are shown first followed by millimeter dimensions in parentheses. A period is used as the
English units decimal point, and a comma is used as the metric units decimal point.
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GENERAL INFORMATION

Each package drawing contains a JEDEC Std 30 descriptor in the title line. This descriptor uses the following
convention: shape, material, terminal position, package outline, lead form, and terminal count. The codes for each
element in the JEDEC Std 30 descriptor are as follows:

R-PDSO - GXX

SHAPE
O -round

R - rectangular
S - square

X — other

MATERIAL
C - ceramic, metal
G - ceramic, glass
M - metal
P — plastic

TERMINAL POSITION
B - bottom Q - quad
D - dual S -single
L - lateral T —triple

P - perpendicular Z - zig-zag

PACKAGE OUTLINE
CC - chip carrier GA - grid array
CY - cylinder or can IP —in-line

FM - flange mount SO - small outline
FP - flat pack

LEAD FORM
F - flat P — pin/peg

G - gull wing T - through-hole
J-Jlead W — wire

N -no lead

TERMINAL COUNT
One, two, or three digits as appropriate
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GENERAL INFORMATION

PACKAGE OUTLINES
SECTION 2 (Plastic Surface-Mount)
JEDEC
DESCRIPTION DESCRIPTOR PACKAGE EXAMPLE
SOIC:  Small-Outline IC R-PDSO-G
HSOIC: Small-Outline IC
(Thermally Enhanced)
SOP: Small-Outline Package (Japan)
HSOP: Small-Outline Package
(Thermally Enhanced)
SSOP:  Shrink Small-Outline Package
HSSOP: Shrink Small-Outline Package
(Thermally Enhanced)
TSOP:  Thin Small-Outline Package
TSSOP: Thin Shrink Small-Outline Package
HTSSOP: Thin Shrink Small-Outline Package
(Thermally Enhanced)
SOJ: J-Leaded Small-Outline Package R-PDSO-J
PLCC: Plastic Leaded Chip Carrier R-PQCC-J
HPLCC: Plastic Leaded Chip Carrier or
(Thermally Enhanced) S-PQCC-J
DFP: Dual Flat Package R-PDFP-G
TFP: Triple Flat Package
QFP: Quad Flat Package R-PQFP-G
TQFP:  Thin Quad Flat Package or
JM QFP: JEDEC Metric Quad Flat Package S-PQFP-G
HQFP: Quad Flat Package With Heat Sink
BQFP: Bumpered Quad Flat Package S-PQFP-G
L N
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GENERAL INFORMATION

PACKAGE OUTLINES
SECTION 3 (Plastic Through-Hole)
JEDEC
DESCRIPTION DESCRIPTOR PACKAGE EXAMPLE
PDIP:  Plastic Dual-in-Line Package R-PDIP-T
SDIP:  Shrink Dual-in-Line Package
TO/SOT: Cylindrical Package O-PBCY-W
PFM: Plastic Flange Mount R-PSFM-T
or

R-PZFM-T
SIP: Single-in-Line Package R-PSIP-T
HSIP:  Single-in-Line Package

(Thermally Enhanced)

ZIP: Zig-Zag Package R-PZIP-T

J’J TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




GENERAL INFORMATION

PACKAGE OUTLINES
SECTION 3 (Plastic Through-Hole) (Continued)
JEDEC
DESCRIPTION DESCRIPTOR PACKAGE EXAMPLE
OPTO: Light Sensor Package R-PSIP-T
or
R-PDIP-T
|
SECTION 4 (Ceramic Surface-Mount)
JEDEC
DESCRIPTION DESCRIPTOR PACKAGE EXAMPLE
JLCC: J-Leaded Chip Carrier R-CDCC-J
R-CQCC-J
R-GQCC-J
LCCC: Leadless Ceramic Chip Carrier R-CDCC-N
or
R-CQCC-N
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GENERAL INFORMATION

PACKAGE OUTLINES
SECTION 4 (Ceramic Surface-Mount) (Continued)
JEDEC
DESCRIPTION DESCRIPTOR PACKAGE EXAMPLE
CFP: Unformed Ceramic Flat Package R/S-CDFP-F

R/S-GDFP-F
R/S-CQFP-F
R/S-GQFP-F

CFP: Formed Multilayer R/S-CDFP-G
Ceramic Flat Package R/S-CQFP-G
R/S-GQFP-G
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GENERAL INFORMATION

PACKAGE OUTLINES
SECTION 5 (Ceramic Through-Hole)
JEDEC
DESCRIPTION DESCRIPTOR PACKAGE EXAMPLE
CDIP: Glass-Sealed Ceramic Dip Package R-GDIP-T
CDIP SB: Side-Braze Ceramic Dip Package R-CDIP-T
CZIP: Ceramic Zig-Zag Package R-CZIP-T
CPGA: Ceramic Pin Grid Array S-CPGA-P
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GENERAL INFORMATION

PACKAGE OUTLINES
SECTION 6 (Other Packages)
JEDEC
DESCRIPTION DESCRIPTOR PACKAGE EXAMPLE
MQFP: Metal Quad Flat Package R-MQFP-G
or
S-MQFP-G
BGA: Ball Grid Array S-PBGA-N
MCM:  Multichip Module Varies
MEM MOD: Memory Module R-CDIP-N
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GENERAL INFORMATION

L ]
ALPHANUMERIC INDEX

DRAWING PAGE DRAWING PAGE
NUMBER DSGN PIN COUNT PKG NO. NUMBER DSGN PIN COUNT PKG NO.
4040192 AD 30 CSIP 6-26 4073275 DzC 50 SOP 2-64
4040196 BD 30 CSIP 6-27 4040136 FD 20/28/44/52/68/84 LCCC 4-12
4040197 BK 72 CSIP 6-29 4040137 FE 18/28/32 LCCC 4-11
4040226 BK 72 CSIP 6-30 4040221 FG 18 LCCC 4-9
4040047 D 8/14/16 SOIC 2-8 4040138 FH 20/28/44/52/68/84 LCCC 4-13
4040066 DA 28/30/32/38 TSSOP 2-50 4040139 FJ 44/68 JLCC 4-8
4040065 DB 14/16/20/24/28/30/38 SSOP 2-32 4040140 FK 20/28/44/52/68/84 LCCC 4-14
4040211 DBA 32 SOP 2-21 4040201 FM 18 PLCC 2-66
4040212 DBB 80 TSSOP 2-53 4040201 FM 22 PLCC 2-67
4040213 DBC 20(24) HSOP 2-28 4040201 FM 32 PLCC 2-68
4040214 DBD 56 HSSOP 2-38 4040005 FN 20/28/44/52/68/84 PLCC 2-69
4040262 DBE 64 SSOP 2-35 4040142 FNC 24(28) LCCC 4-18
4040263 DBF 80 SSOP 2-37 4040184 FNH 44 HPLCC 2-70
4040256 DBG 34 SOJ 2-63 4040143 FQ 20 LCCC 4-15
4040257 DBG 54 SOJ 2-65 4040159 FR 44 QFP 2-76
4073325 DBJ 44 SOP 2-23 4040160 FS 44 QFP 2-80
4073301 DBQ 20/24 SOIC 2-10 4040228-2 FT 48 DFP 2-71
4040097 DD 32 TSOP 2-42 4040228-3 FT 60 DFP 2-72
4040038 DF 30 SOP 2-20 4040229 FT 64 TFP 2-74
4040265-2 DGA 20(26) TSOP 2-39 4040230-2 FT 80 QFP 2-89
4040265-3 DGA 24(26) TSOP 2-40 4040230-3 FT 100 QFP 2-90
4040260-2 DGC 28 TSOP 2-41 4040141 FV 18 LCCC 4-10
4040260-3 DGC 32 TSOP 2-43 4040219 FZ 28/44/68 JLCC 4-7
4040070-2 DGE 40(44) TSOP 244 4040114-2 GB-GA 9x9 CPGA 5-20
4040070-3 DGE 44 TSOP 2-45 4040114-3 GB-GA 10x10 CPGA 5-21
40400704 DGE 44(50) TSOP 2-46 4040114-4 GB-GA 11x11 CPGA 5-22
4040070-5 DGE 64(70) TSOP 2-48 4040114-5 GB-GA 12x12 CPGA 5-23
4040078 DGG 48/56 TSSOP 2-51 4040114-6 GB-GA 13x13 CPGA 5-24
4040068 DGH 64 SOP 2-24 4040114-7 GB-GA 14x14 CPGA 5-25
4073300 DGJ 50 TSOP 2-47 4040114-8 GB-GA 15x15 CPGA 5-26
4040092-2 DJ 20(26) SOJ 2-55 4040114-9 GB-GA 16X16 CPGA 5-27
4040092-3 DJ 24(26) SOJ 2-56 4040114-10 GB-GA 17x17 CPGA 5-28
40400924 DJ 28 SOJ 2-58 4040114-11 GB-GA 18x18 CPGA 5-29
4040048 DL 28/48/56 SSOP 2-31 4040114-12 GB-GA 19x19 CPGA 5-30
4073250 DLT 56 TSSOP 2-52 4040114-13 GB-GA 20x20 CPGA 5-31
4040046 DNA 8 SOIC 2-7 4040035 GF 325 CPGA 5-32
4040037 DP 48 SSOP 2-33 4040186 GFM 225 BGA 6-17
4040250 DQ 60 SSOP 2-34 4040185 GFN 256 BGA 6-18
4040091 DSA 20 HSOP 2-26 4073200 GFT 352 BGA 6-19
4040215-2 DSB 20 HSOP 2-27 4073201 GFW 388 BGA 6-20
4040215-3 DSB 24 HSOP 2-30 4073163 HAF 208 CFP 4-57
4040264 DT 36 SOP 2-22 4040163 HB 68 CFP 4-31
4040098 DT 70 SSOP 2-36 4073161 -HBG 120 CFP 4-37
4040076 DV 28 SOIC 2-11 4081527 HBM 256 CFP 4-65
4040000 DW 16/20/24/28 SOIC 2-9 4040162 HD 80 CFP 4-49
4040061 DWA 16 SOP 2-18 4040297 HDI 408 MCM 6-25
4040259 DWB 28 SOP 2-19 4040164 HE 100 CFP 4-51
4040096 DWH 20 HSOIC 2-12 4040217 HFA 256 CFP 4-44
4040295 DWM 28 MCM 6-21 4040231-2 HFG 84 CFP 4-33
4073226 DWP 20 HSOIC 2-13 4040231-3 HFG 100 CFP 4-35
4073227 DWS 20 HSOP 2-29 4040231-4 HFG 132 CFP 4-38
4073228 DWT 20 HSOIC 2-14 4040231-5 HFG 172 CFP 4-40
4040094-2 DZ 24(28) SOJ 2-57 4040231-6 HFG 196 CFP 4-42
4040094-3 DZ 28 SOJ 2-59 4040232 HFH 256 CFP 4-45
4040094-4 DZ 32 SOJ 2-60 4040232 HFH 288 CFP 4-46
4040094-5 DZ 40 SOJ 2-61 4040232 HFH 320 CFP 4-47
4040094-6 DZ 42 SOJ 2-62 4040232 HFH 352 CFP 4-48
4040060 DZA 20 HSOIC 2-15 4040118 HGA 128 CFP 4-52

R
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GENERAL INFORMATION

ALPHANUMERIC INDEX (CONTINUED)

DRAWING PAGE URAWING PAGE
NUMBER DSGN PIN COUNT PKG NO. NUMBER DSGN PIN COUNT PKG NO.
4073158 HH 96 CFP 4-50 4040209 KV 5 TO/SOT 3-29
4040144-2 HJ 20 JLCC 4-5 4040233 KV 7 TO/SOT 3-31
4040144-3 HJ 28 JLCC 4-6 4040003 KVA 15 PFM 3-52
4040174 HK 20 CFP 4-24 4040204 KVS 15 PFM 3-51
4040119 HKA 28 CFP 4-27 4040198 KW 8 PFM 3-49
4040120 HKB 28 CFP 4-28 4040199 KWV 8 PFM 348
4073160 HKC 64 CFP 4-30 4040235 LL 3 TO/SOT 3-25
4040145 HL 20 LCCC 4-16 4040248 LP 2 TO/SOT 3-21
4040146-2 HM 20 LCCC 4-17 4040001 LP 3 TO/SOT 3-22
4040146-3 HM 28 LCCC 4-19 4073350 LPB 3 TO/SOT 3-23
4040117 HP 144/160 CFP 4-53 4040249 LPF 3 TO/SOT 3-24
4040121 HPA 208 CFP 4-58 4040020 MAA 100/132/196 MQFP 6-7
4040113 HPC 240 CFP 4-60 4040021 MAB 100/132/196 MQFP 6-8
4040071 HS 100 CFP 4-36 4040044 MBM 100 MQFP 6-5
4040169-2 HT 84 CFP 4-34 4040019 MBN 100 MQFP 66
4040169-3 HT 132 CFP 4-39 4040043 MCM 120 MQFP 6-9
4040169-4 HT 172 CFP 4-41 4040009 MCN 120 MQFP 6-10
4040169-5 HT 196 CFP 4-43 4040042 MDM 144/160 MQFP 6-11
4040170 HU 196 CFP 4-56 4040010 MDN 144/160 MQFP 6-12
4040072 HV 68 CFP 4-32 4040006 MEO 208 MQFP 6-13
4040112 HY 160 CFP 4-54 4040008 MEP 208 MQFP 6-14
4040073 HZ 176 CFP 4-55 4040013 MFO 240 MQFP 6-15
4040083 J 14/16/18/20/22 CERDIP 5-6 4040007 MFP 240 MQFP 6-16
4040084 J 24/28/32/40 CDIP 5-14 4040080 N 64 PDIP 3-14
4040223-2 JC 40 CDIP 5-16 4040049 N 14/16/20 PDIP 3-6
4040223-3 JC 64 CDIP 5-17 4040051 N 22/24 PDIP 3-10
4040086 JD 16/18/20/24 CDIP 511 4040053 N 24/32/40/48/52 PDIP 3-12
4040088 JD 18/20/22 CDIP 5-13 4040054 NE 16/20 PDIP 3-7
4040087 JD 24/28/40/48/52 CDIP 5-15 4040033 NF 28 SDIP 3-17
4040089 JD 64 CDIP 5-18 4040057 NF 30 SDIP 3-18
4040090 JDB 18/20 CDIP 5-12 4040034 NJ 40/54 SDIP 3-19
4040107 JG 8 CERDIP 5-5 4040153 NK 22 PDIP 3-11
4040108 JK 24 CERDIP 5-9 4040056 NM 64 SDIP 3-20
4040109 JL 20 CERDIP 5-7 4040032 NN 22 SDIP 3-15
4040110 JT 24/28 CERDIP 5-8 4040032 NN 24 SDIP 3-16
4040111 JW 24 CERDIP 5-10 4040075 NP 28 PDIP 3-9
4040207 KC 3 TO/SOT 3-27 4040062 NS 14/16/20/24 SOP 2-17
4040208 KC 5 TO/SOT 3-28 4040050 NT 24/28 PDIP 3-8
4040251 KC 7 TO/SOT 3-30 4040294 NU 8 OPTO 3-65
4040290 KCB 3 TO/SOT 3-32 4040079 NW 24/28/40/48 PDIP 3-13
4040205 KFA 9 PFM 341 4040296 NWM 28 MCM 6-22
4040291 KGC 9 PFM 3-42 4040082 P 8 PDIP 3-5
4040059 KL 18 HSOP 2-25 4040036 PA 104 MCM 6-24
4040203 KN 15 PFM 3-45 4040275 PAB 136 QFP 2-100
4040252 KPA 3 TO/ISOT 3-26 4040274 PAC 128 HQFP 2-104
4073383 KTA 9 PFM 343 4040276 PAD 44 QFP 2-75
4073384 KTB 9 PFM 3-44 4040271 PAF 80 QFP 2-83
4073385 KTC 15 PFM 3-46 4040282 PAG 64 TQFP 2-125
4073386 KTD 15 PFM 3-47 4040281 PAH 52 TQFP 2-124
4073375 KTE 3 PFM 3-33 4040278 PAJ 64 HTQFP 2-140
4073376 KTF 3 PFM 3-34 4040270 PAK 64 QFP 2-81
4073377 KTG 5 PFM 3-35 4040272 PAL 100 QFP 2-85
4073378 KTH 5 PFM 3-36 4040014 PB 120 QFP 2-93
4073379 KTJ 5 PFM 3-37 4040127 PBE 120 HQFP 2-108
4073380 KTK 7 PFM 3-38 4040155 PBG 52 TQFP 2-126
4073381 KTL 7 PFM 3-39 4040279-2 PBK 120 TQFP 2-133
4073382 KTM 7 PFM 3-40 4040279-3 PBK 128 TQFP 2-134
4040210 KV 15 PFM 3-50 4040154 PBL 176/184 TQFP 2-137
|
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GENERAL INFORMATION

S —
ALPHANUMERIC INDEX (CONTINUED)

DRAWING PAGE DRAWING PAGE

NUMBER DSGN PIN COUNT PKG NO. NUMBER DSGN PIN COUNT PKG NO.
4040023 PBM 120 QFP 2-94 4040025 PPM 208 QFP 2-98
4040015 PC 144/160 QFP 2-95 4040045 PQ 100/132 BQFP 2-103
4040288 PCA 100 HTQFP 2-142 4040027 PR 128 QFP 2-88
4040202 PCB 100 HTQFP 2-143 4040063 PS 8 SOP 2-16
4040238 PCD 144/160 HQFP 2-109 4040052 PT 48 TQFP 2-122
4040237 PCE 144/160 HQFP 2-110 4040216 PTA 64 TQFP 2-123
4040024 PCM  144/160 QFP 2-96 4040157 PU 32 TQFP 2-120
4040103 PCY 144/160 HQFP 2-111 4040064 PW 8/14/16/20/24/28 TSSOP 2-49
4040239 PCZ 144/160 HQFP 2-112 4073225 PWP 20 HTSSOP  2-54
4040039 PD 54 MCM 6-23 4040149 PZ 100 TQFP 2-132
4040148 PDB 304 HQFP 2-118 4073179 PZT 100 TQFP 2-131
4073180 PDN 304 QFP 2-102 4040151 RC 52 QFP 2-77
4073181 PDR 76 DFP 2-73 4040190-2 SC 4 SIP 3-56
4040099 PE 44 QFP 2-78 4040190-3 SC 10 SIP 3-60
4040067 PF 64 QFP 2-79 4040206 SD 20/24/28 ZIP 3-63
4073175 PFA 100 TQFP 2-130 4040255 SE 4 SIP 3-57
4073176 PFB 48 TQFP 2-138 4040292 SK 7 SIP 3-59
4073177 PFC 80 TQFP 2-128 4040253-2 SL 2 SIP 3-53
4040101 PG 64 QFP 2-82 4040253-3 SL 3 SIP 3-54
4040026 PGC 240 QFP 2-101 4040254  SLL 3 SIP 3-55
4040156 PGD 144 TQFP 2-135 4040189 SM 14 SIP 3-61
4040147 PGE 144 TQFP 2-136 4040188 SP 4 SIP 3-58
4040134 PGF 176 TQFP 2-139 4040293 SR 3 OPTO 3-64
4040222 PGG 144 QFP 2-92 4040002 SV 20 CzZIP 5-19
4073173 PGH 256 QFP 2-99 4040179 U 10 CFP 4-20
4040277 PGJ 128 QFP 2-91 4040193 U 30 CsIp 6-28
4073172 PGK 256 HQFP 2-115 4040172 VF 32 TQFP 2-121
4040247 PGV 240 HQFP 2-116 4040173 VG 100 HTQFP 2-141
4040245 PGY 240 HQFP 2-117 4040177 VH 100 HQFP 2-107
4040011  PH 80 QFP 2-84 4040180 W 14 CFP 4-21
4040012 PJ 100 QFP 2-86 4040180 W 16 CFP 4-23
4040123 PJE 100 HQFP 2-105 4040180 W 20 CFP 4-25
4040093 PJF 100 HQFP 2-119 4040180 W 24 CFP 4-26
4073174 PJG 100 HQFP 2-106 4040178 WA 14 CFP 4-22
4040022 PJM 100 QFP 2-87 4040176 WD 48/56 CFP 4-29
4040234 PK 3 HSIP 3-62 4040167 WF 208 CFP 4-59
4040152 PM 64 TQFP 2-127 4040227 WG 240 CFP 4-61
4040135 PN 80. TQFP 2-129 4040168 WH 240 CFP 4-62
4040016 PP 208 QFP 2-97 4081525 WK 240 CFP 4-63
4040284 PPB 208 HQFP 2-113 4081526 WM 240 CFP 4-64
4040286 PPE 208 HQFP 2-114
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GENERAL INFORMATION

SEMICONDUCTOR PACKAGING TRENDS

Packaging bridges the gap between silicon and systems. With this new definition of semiconductor packaging, it is
obvious that the continuing compression of the life cycle of end equipment means reduced time-to-market of
semiconductor components. It is, therefore, timely that this updated version of the Tl Semiconductor Group Package
Outlines Reference Guide be issued now. It also calls for a brief overview of the packaging trends that will highlight
TI's emphasis on concurrent technology development, aiming at just-in-time technology. Furthermore, it will highlight
what semiconductor assembly and packaging can contribute to harmonization of processes and semiconductor
products and to mastering the design challenges and the custom system needs of the future.

To illustrate the overall trend in semiconductor products (see Figure 1 — Packaging Roadmap), the composite
parameter package performance density is used to arrange the sequence of products in time. The contributions that
add up to the package performance density and their relative weights are listed on the right hand side of the illustration.
Besides form factors such as lead count, package size, thickness, and the footprint, the list also contains prominent
performance characteristics such as power dissipation and signal frequency. Last, but definitely not least, a column
marks the cost sensitivity of a package. It is well known that many factors enter into cost, notably manufacturing
volume, cost of chip and piece parts such as lead frame and materials, production process complexity, and reliability
requirements.

This book is a compilation of drawings for all standard Tl packages, but it also shows the customer TI’s high standards
of technology and manufacturing flexibility that permit the production of specialty product beyond the scope of this
book.

The dual-in-line packages (DIPs) that were dominant in the 1970s retained their pre-eminence through most of the
1980s. Their sturdy leads are well suited for through-hole board assembly but are limited in the number that can be
accommodated without unduly elongating the package. Consequently, higher pin counts for through-hole mounting
applications had to be arranged in a two-dimensional pattern, resulting in the so-called pin-grid arrays (PGAs). There
are, however, practical limitations. Finer pitch sizes result in thinner pins, which are more sensitive to handling and
to insertion by machines into sockets and are generally more difficult to straighten. The trend, therefore, leads to ball
grid arrays, in which the pins have shrunk to contact balls. They are slowly gaining wider acceptance; cost and
reliability issues need to be considered carefully.

The conversion of through-hole packages to surface-mount packages has accelerated each year since the mid 1980s
but has not moved quite as quickly as predicted earlier because it took longer than anticipated for users to transform
the logistics, especially for pick-and-place machines and solder reflow facilities. It is important to note that
surface-mount packages have been accompanied by a much reduced pitch of their leads. This trend is continuing
for both gull wing shaped leads and J-shaped leads. With its leadframe producing factory and superior preplated lead
finishing technology, Texas Instruments has the capability of producing high lead-count semiconductor devices.

Tape automated bonding (TAB) is the preferred technology for assembling chips that need from 300 to 1000
connections and beyond. While TAB presently is still restricted to bonding the chip periphery, the alternative
technology of flip-chip assembly uses metallic bumps distributed two-dimensionally over the chip area. Both TAB and
flip-chip assembly are being pursued intensively by Texas Instruments to achieve higher numbers of interconnections
to the outside world.

In contrast, the approach of limiting the number of outside connections to a modest number (about 50 to 150) has
only recently received attention. This need is now under accelerated investigation by several industrial research
centers for the electrical and thermal performance advantages and potential low cost. QFP’s currently support up to
304 pins, but this will not meet future needs. This aproach involves combining several active and passive devices (with
orwithout individual housing) on a substrate with customized interconnection and then encapsulatung this assembled
subsystem or system as a new customized product. So-called single-in-line package (SIP) with SOJ memory devices
surface mounted on a substrate with double layered interconnect have been manufactured by Tl for almost 10 years.
An extension of SIP is the slim memory card. The multichip module, which Tl produced for special Japanese
customers, represents a plastic version of the earlier ceramic hybrid systems still manufactured preferentially for
military customers.
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GENERAL INFORMATION

The best electrical and perhaps thermal performances and the most flexible assembly are expected from flip-chip
technology (by combining, for instance, digital and analog chips or silicon and gallium arsenide [GaAs] materials).
This technology also promises the capability for true three-dimensional assembly, which produces customized
systems at optimum packaging density. At the present time vertical assemblies are introduced by ZIPs, which are
inserted into or surface mounted on boards. The trend of multichip modules (MCM) is expected to continue beyond
the year 2000, with applications pervasive in computer, automotive, telecommunications, and consumer products.

Through-Hole and Surface-Mount Assembly

Dual-in-Line Packages. Plastic DIPs still account for close to 50% of the world semiconductor output. For almost
two decades, they have been and still are the work horse of the high-volume and general purpose logic products. They
cover only a restricted number of pins (8 to 64), package dimensions, and types of packages.

The leadframes are made of copper or Alloy 42. The lead finish is either solder applied by a dipping or plating process
or palladiumt. Because DIPs are used for relatively low-cost chips, there is continued pressure to implement cost
reduction. This endeavor drives material, labor, and yield loss savings as well as the potential conversion to copper
wire bonding from present gold wire bonding.

Surface-Mount Packages. In the early 1980s, a trend started that is still accelerating today: to design new
semiconductor products for board attach by surface-mount technology (SMT) rather than by through-hole soldering.
Thereason is anincrease of board density and a decrease in board cost by a factor of 3 to 5 compared to through-hole
assembly. This significant savings justified the investment by users in new pick-and-place machinery and solder
reflow equipment.

Gullwing shaped leads offer the advantage of easy lead inspection but are sensitive to transport and socket insertion.
They require, therefore, shipment in trays rather than on the traditional rails. J-shaped leads, on the other hand, are
more robust in handling but are more difficult to inspect after board attach.

In addition to the economic advantage, surface-mount technology offers a number of technical advantages for device
manufacturing as well as board assembly. Consequently, itis projected to be the overwhelmingly dominant packaging
and assembly technology in the second half of this decade. For a more detailed discussion of the packaging trends,
it is, therefore, sufficient to consider these trends in the light of surface-mount technology. The major trends in
assembly and packaging are as follows:

® A push towards higher lead counts

A trend toward smaller packages (reduction of two dimensions)

A combination of the two trends above resulting in finer lead pitch

An additional trend towards thinner packages (reduction of the third dimension)

A need to harmonize chip characteristics with package characteristics to end up with the desired device
parameters (especially electrical, thermal and reliability performance)

A need to tolerate higher power density and dissipate more heat
® A demand for drastically higher reliability, especially for package integrity and minimum stress
® A drive towards time-to-market

t Palladium is used on lead frames (dips and surface-mount packages) to eliminate chemically aggressive fluxes used during solder finishing as
well as eliminating lead from the assembly process.
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- ]
Trend Towards Higher Lead Counts and Thinner Packages

Figure 2 plots the lead count (on a logarithmic scale) versus the assembled height of the semiconductor device over
the assembly board (abscissa is linear for inverse thickness after board attach). The dots representing products in
the Tl device portfolio clearly group into major device families. The families arrange themselves to an evolutionary
sequence in time, stretching to the end of this decade.

" CHIP-IN-,
- BOARD

ZIP:  Zig-Zag In-Line Package QFP: Quad Flat Pack

DIP:  Dual-In-Line Package SOP: Small-Outline Package
PLCC: Plastic Leaded Chip Carrier TSOP: Thin Small-Outline Package
PGA: Pin Grid Array TQFP: Thin Quad Flat Package
SOJ: Small-Outline J-Leaded Package TAB: Tape Automated Bonding

Figure 2. Applications Drive Lead Count

The applications (host computer, workstation, etc.) listed in Figure 2 symbolize the lead count needs of major device
systems. They are grouped according to the thickness of the device boards, with the devices of liquid crystal display
drivers occupying less than 1 mm height over the board. The remarkable feature of Figure 2 is the observation that
none of the semiconductor device families satisfy the lead count needs of the application systems. Consequently, a
strong and persistent push is currently exerted, indicated by the arrows, to drive the device families to ever more
numerous connections to the outside world. This push is expected to persist for the next several years. It will be
highlighted in a later section that surface-mount devices are particularly well suited to respond to the drive towards
higher lead counts.

Furthermore, Figure 2 shows a few product families with extraordinarily thin device body and thus height after board
attach. Tape automated bonding enables a reduction of the device thickness to less than 1 mm height over the board.
As the final stage of this development, unencapsulated chips allow a chip-in-board assembly with the overall board
thickness not more than the chip itself, i.e., less than 0.5 mm.
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With surface-mount technology offering design and process flexibility to reduce the package size, strong economic
pressure developed several years ago to shrink package sizes so that valuable board area is saved in assembly. The
board utilization gains achievable are shown in Figure 3 by following the package shrinkage of a 1M/4M DRAM chip.
The memory chip encapsulated in a 20-pin dual-in-line package (DIP) utilizes only 12% of the board area consumed
by the package area, while for a thin small-outline package (TSOP) the utilization improved to 40% of the board area
needed for the package. In flip-chip bonding, all the board area consumed is used by the chip itself; this technology
represents optimum (100%) board utilization. It requires the trick of positioning the chips on their small sides to
achieve several factors (300% and up) higher board usage for chip function per given chip area at flat assembly.
Consequently, vertical assembly will be needed for future economic gains in valuable board area.

Vertical
Bonding

elated Failure Mechanisms

G

Figure 3. Smaller Packages Demand Less Plastic With No Degradation of Reliablility

Itis important to realize the nonnegotiable precondition underlying this package shrinkage: the reliability of the device
must not degrade. On the contrary, much effort is being expended by the industry to improve the reliability for less
or even no plastic material around the chip. As listed in Figure 3, emphasis is placed on enhanced package integrity
by eliminating separation of molding compound from chip and leadframe (popcorn effect), enhancing adhesion,
suppressing material fatigue or cracking, and avoiding failures caused by electrical, thermal or moisture effects. In
allthese endeavors, Texas Instruments has been and is a leader in the industry, as the remarkably improved reliability
data for accelerated testing of semiconductor surface-mount products has demonstrated.

To ensure this pivotal adhesion and moisture/temperature robustness, several product-type-specific
materials/process criteria and design features have proven successful.
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® Molding compounds have to be selected and routinely controlled to maximize chemical adhesion and
strain/stress inner energy, especially at elevated temperature

oo Co/oula cievalold

Quantitative tests are:

— Lead puli force, to determine how lead design and mold compound affects adhesion

— Strain/stress diagram of rods of polymerized molding compound as a function of the temperature
® | eadframe surfaces have to be clean and unoxidized.

® For leadframes with large chip pads, the bottom side should exhibit texturing, e.g., dimples or grooves, to
allow mechanical anchoring of the molding material.

® Polyimide layers on the chip surface and on the bottom of the leadframe may enhance chemical adhesion
to molding compounds.

In order to retain perfect adhesion after temperature cycling of the device (especially after water absorption by the
plastic in steam exposure and preconditioning), the following features have proven helpful.

® The package has to be designed so that the plastic shows equal thickness above the chip and below the
leadframe. This will produce equal compressive forces of the molding compound after polymerization.

® The coefficients of thermal expansion (CTE) of all parts should approach that of the molding material
(20 +8 ppm) if cracking of the plastic is a risk. Usually this drives a requirement for copper leadframe
material.

® CTE should approach that of silicon (2 ppm) if fracturing of the silicon chip is a risk. Usually this drives a
requirement for Alloy 42 leadframe material.

® Dry packing and shipping may be required for preventing moisture absorption in plastic.

Accelerated tests for product reliability include temperature cycling, usually —-65°C to 150°C, and thermal shock after
moisture preconditioning. In addition, dynamic simulation of molding compound flow helps to define the
characteristics of void-free filling of narrow cavities, like the molds of 1-mm and 0.5-mm thin packages.

Lead Pitch and Coplanarity

As long as the pitch of the metallic leads remains at 0.50 mm, the device is still easy to handle. How does one perform
surface mounting, though, if the lead pitch shrinks to 0.3 mm or even 0.15 mm as predicted by roadmaps in Japan?
Handling, transport, and pick-and-place operations will be difficult without some method of support such as a flexible
leadframe material underlying the leads. After all, these lead pitches are of the order of magnitude of the diameter
of the human hair.

Another method for easing the handling of ultra-fine leads is the molded frame or molded ring approach. In this
method, both the chip encapsulation and the robust support frame are molded in one process step. The metallic leads,
bent around the frame, permit device testing and burn-in without touching the actual leads. They will be excised and
formed right before assembly so that undisturbed leads will undergo the surface-mount soldering process without risk
of coplanarity problems.

Figure 4 highlights the serious coplanarity problem. It also shows quantitative data, collected from large-scale users,
on acceptable tolerances for lead coplanarity as a function lead pitch. As can be seen from this graph, a coplanarity
of 2 mils, representing a tolerance window of +1 mil, is required for the lead pitch of 0.3 mm. Smaller pitch sizes will
demand even tighter coplanarity windows — a tough feature to maintain.
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Coplanarity
Surface-Mount Package (mils)
5k
4}
3
2+
1+ 40 30 20 10 5(mils)
{ LI l ) ] { | ] . ] ' 1
Printed Circuit Board Solder-Pasted 1.0 0.8 06 04 0.2(mm)
Pattern Bad
Coplanarity
Tl Innovations
® Lead inspection system ® Palladium preplated leadframes
® Lead conditioner system ® Delayed-reflow solder paste

Figure 4. Lead Coplanarity of Surface-Mount Devices

Texas Instruments is offering several innovative approaches to support coplanarity solutions. An automated lead
inspection system, available in the open market, measures the coplanarity quantitatively and determines whether any
lead violates the allowed tolerance. The automated lead conditioner system corrects lead deviations by planarizing
and straightening the leads. Both quality assurance systems are benchmark product lines.

Furthermore, preplating of nickel-plated copper leadframes with a noble metal, such as palladium, simplifies solder
wetting and supports problem-free surface mounting. Finally, for customers who still use vapor phase reflow, a
delayed-reflow solder paste will help establish thermal equilibrium and a more uniform solder flow. (The palladium
preplated lead frame is discussed in more detail in the chapter titled Principles of Surface Mount.)

From the standpoint of maximum board utilization, it can be anticipated that flip-chip assembly will eventually be
adopted. Figure 5 dramatizes the advantage of flip-chip assembly (100% board area used for functionality) when it
is compared to more conventional board attach techniques. Even the almost flat-looping ribbon wedge technique still
wastes some board space around the chip for affixing the outer wedge connections. In contrast, from a cost
standpoint, no assembly technique is as inexpensive as wire bonding so far. This may change, though, if low-cost
reflow bumps become available and gang bonding (all connections of a chip made at one time) can be performed
reliably.

Lead-Over-Chip (LOC) Package

The new LOC package, developed jointly by Texas Instruments and Hitachi, Ltd. for use with the 16M DRAM and
applied to shrink 4M and 64M DRAMs, increases the silicon area that can be enclosed in a standard package,
minimizes on-chip noise, and makes the electrical characteristics of the leads more uniform.

These advances are made possible by a unique system for connecting the chip to the pins of the package. This new
lead frame design features leads that are equal distance from one another and equal length. Nonuniform spacing of
leads in today’s typical small-outline J-lead (SOJ) package can allow as much as a 23% variation in lead-to-lead
capacitance.
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$/10

0.10 |-\ TAB

Flip-Chl
0.05 [~ prne

Wire Bond

0 400 800
# of 1/0s per Chip

Reflow Soldering

900 (100%)
Tape Automated 400 (44%) 25
Ball & Wire 225 (25%) 44
Ribbon 160 (20%) 62
Flip-Chip 100 (11%) 100

Figure 5. Board Usage Drives Interconnection Technology

The new package is a 28-/24-pin lead-on-chip with center bond (LOCCB) plastic SOJ (PSOJ). The 28-/24-pin SOJ
package houses chips as large as 330 x 660 mils, conforms to JEDEC standards of 400 x 725 mils, and has dual
power (Vgc) andground (Vgg) pins. The LOC package also provides the most area-efficient chip design by minimizing
the size of the on-chip power buses. The package Ieadframe itself routes power above the chip surface. Efficient use
of the LOC package and effective power distribution require that the bond pads be in the chip’s center rather than
on its periphery (see Figure 6).

Voltage drops (IR) and difficult-to-manage thermal and mechanical stresses are foremost concerns. Thus the project
makes wide use of the modeling and simulation strengths of both companies to design the LOCCB package. These
joint efforts led to a 16M DRAM SOJ package exhibiting low-noise power distribution on-chip, less than 0.2 V drop,
and less than 10 mQ resistance and 6 nH inductance.
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MULTIPLE BONDS
TO BUS LEAD

Figure 6. Lead-Over-Chip 16M DRAM Package

A unique balanced capacitance lead frame for maintaining uniform input pin capacitance is at the heart of the
TI/Hitachi LOCCB design. All internal leads are equal distance from one another. A passive Y lead in the middle of
the lead frame and on either side minimizes differences in pin-to-pin capacitance.

Two metal bus lines, integral to the lead frame structure, run parallel above the length of the chip. One links the dual
Vgsg pins located at the ends of the package while the other bus line links the corner dual V¢ pins on the other side
of the chip. Multiple bonds are thus provided off the Vgg and V¢ bus lines to the circuit. With dual pins for each bus,
resistance is reduced to less than 10 mQ, effective inductance to about 6 nH, and electrical noise is less than 0.2 V.
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PLASTIC SURFACE-MOUNT

CONTENTS
PACKAGE PINS REMARKS ID DRAWING # PAGE
SOIC 8 JEDEC DNA 4040046 2-7
(SMALL-OUTLINE IC) 8/14/16 D 4040047 2-8
16/20/24/28 DW 4040000 2-9
20/24 DBQ 4073301 2-10
28 DV 4040076 2-11
HSOIC 20 (In Development) JEDEC DWH 4040096 2-12
(THERMALLY ENHANCED) 20 (In Development) DWP 4073226 2-13
20 DWT 4073228 2-14
20 DZA 4040060 2-15
SOP 8 EIAJ PS 4040063 2-16
(SMALL-OUTLINE PACKAGE) 14/16/20/24 NS 4040062 2-17
16 DWA 4040061 2-18
28 DwWB 4040259 2-19
30 DF 4040038 2-20
32 DBA 4040211 2-21
36 DT 4040264 2-22
44 DBJ 4073325 2-23
64 DGH 4040088 2-24
HSOP 18 EIAJ KL 4040059 2-25
(THERMALLY ENHANCED) 20 DSA 4040091 2-26
20 DSB 4040215-2 2-27
20(24) (In Development) DBC 4040213 2-28
20 (In Development) DWS 4073227 2-29
24 DSB 4040215-3 2-30
SSOP 28/48/56 JEDEC DL 4040048 2-31
(SHRINK SOF) 14/16/20/24/28/30/38 | EIAJ DB 4040065 2-32
48 DP 4040037 2-33
60 DQ 4040250 2-34
64 DBE 4040262 2-35
70 DT 4040098 2-36
80 DBF 4040263 2-37
HSSOP 56 (In Development) EIAJ DBD 4040214 2-38
(THERMALLY ENHANCED)
TSOP 20(26) EIAJ DGA 4040265-2 2-39
(THIN SOP) 24(26) DGA 4040265-3 2-40
28 DGC 4040260-2 2-41
32 DD 4040097 2-42
32 DGC 4040260-3 2-43
40(44) DGE 4040070-2 2-44
44 DGE 4040070-3 2-45
44(50) DGE 4040070-4 2-46
50 DGJ 4073300 2-47
64(70) DGE 4040070-5 2-48
TSSOP 8/14/16/20/24/28 EIAJ PW 4040064 2-49
(THIN SHRINK SOP) 28/30/32/38 DA 4040066 2-50
48/56 DGG 4040078 2-51
56 (In Development) DLT 4073250 2-52
80 (In Development) DBB 4040212 2-53
HTSSOP 20 (In Development) EIAJ PWP 4073225 2-54
(THERMALLY ENHANCED)
__
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CONTENTS
PACKAGE PINS REMARKS D DRAWING # PAGE
SOJ 20(26) JEDEC DJ 4040092-2 2-55
(J-LEADED SOP) 24(26) DJ 4040092-3 2-56
24(28) DZ 4040094-2 257
28 DJ 4040092-4 2-58
28 DZ 4040094-3 2-59
32 DZ 4040094-4 2-60
40 DZ 4040094-5 2-61
42 DZ 4040094-6 262
24 EIAJ DBG 4040256 263
50 DzZC 4073275 2-64
54 DBG 4040257 2-65
PLCC 18 RECTANGULAR FM 4040201-2 2-66
(PLASTIC LEADED CHIP CARRIER) |22 FM 4040201-3 2-67
32 FM 4040201-4 2-68
20/28/44/52/68/84 SQUARE FN 4040005 2-69
HPLCC 44 FNH 4040184 2-70
(THERMALLY ENHANCED)
DFP/TFP 48 14x20, t=20mm | FT 40402282 271
(DUAL/TRIPLE FLAT PACKAGE) 60 FT 40402283 | 2-72
64 FT 4040229 2-73
76 14x20, t=27mm | PDR 4073181 2-74
QFP 44 10x 10, t=165mm | PAD 4040276 2-75
(QUAD FLAT PACKAGE) 44 10x10, t=20mm | FR 4040159 276
52 RC 4040151 2-77
44 14x 14, t=27mm  |PE 4040099 278
64 PF 4040067 2-79
44 14x14, t=20mm | FS 4040160 2-80
64 14x20, t=27mm | PAK 4040270 2-81
84 PG 4040101 2-82
80 PAF 4040271 2-83
80 PH 4040011 2-84
100 PAL 4040272 2-85
100 PJ 4040012 2-86
100 PIM 4040022 2-87
128 PR 4040027 2-88
80 14%20, t=20mm __ |FT 40402302 2-89
100 FT 4040230-3 2-90
128 PGJ 4040277 2-91
144 20x20, t=1.9mm _ |PGG 4040222 2-92
120 28x28, t=35mm _ |PB 4040014 2903
120 PBM 4040023 2-94
144/160 PC 4040015 2-95
144/160 PCM 4040024 2-96
208 PP 4040016 2-97
208 PPM 4040025 2-08
256 PGH 4073173 2-99
136 24x24, t=49mm _ |PAB 4040275 2-100
240 32x32, t=38mm _ |PGC 4040026 2-101
304 40x40, t=40mm _ |PDN 4073180 2-102
BQFP 100/132 20x20, t=38mm | PQ 4040045 2-103
(BUMPERED QFP)

{'P TEXAS
INSTRUMENTS

24 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



PLASTIC SURFACE-MOUNT

CONTENTS
PACKAGE PINS REMARKS ID DRAWING # PAGE
HQFP 128 (In Development) 14 %20, t=2.7mm PAC 4040274 2-104
(THERMALLY ENHANCED) 100 PJE 4040123 2-105
100 PJG 4073174 2-106
100 VH 4040177 2-107
120 28 x28, t=3.5mm PBE 4040127 2-108
144/160 PCD 4040238 2-109
144/160 PCE 4040237 2-110
144/160 PCY 4040103 2-111
144/160 PCZ 4040239 2-112
208 PPB 4040284 2-113
208 PPE 4040286 2-114
256 PGK 4073172 2-115
240 32x32, t=3.8mm PGV 4040247 2-116
240 PGY 4040245 2-117
304 40x40, t=3.8mm PDB 4040148 2-118
100 BUMPERED PJF 4040093 2-119
TQFP 32 5x5, t=14mm PU 4040157 2-120
(THIN QFP) 32 7x7, t=14mm |VF 4040172 2-121
48 PT 4040052 2-122
64 PTA 4040216 2-123
52 10x10, t=1.0mm PAH 4040281 2-124
64 PAG 4040282 2-125
52 10x10, t=1.4mm PBG 4040155 2-126
64 PM 4040152 2-127
80 12x12, t=1.0mm PFC 4073177 2-128
80 12x12, t=1.4mm PN 4040135 2-129
100 PFA 4073175 2-130
100 14x14, t=1.0mm PZT 4073179 2-131
100 14x14, t=1.4mm PZ 4040149 2-132
120 PBK 4040279-2 2-133
128 PBK 4040279-3 2-134
144 20x20, t=1.4mm PGD 4040156 2-135
144 PGE 4040147 2-136
176/184 PBL 4040154 2-137
48 7x7, t=1.0mm PFB 4073176 2-138
176 24x24, t=14mm PGF 4040134 2-139
HTQFP 64 (In Development) 10x 10, t=1.4mm PAJ 4040278 2-140
(THERMALLY ENHANCED)
100 14x14, t=1.4mm VG 4040173 2-141
100 PCA 4040288 2-142
120 PCB 4040202 2-143
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MECHANICAL DATA

OCTOBER 1994
DNA (R-PDSO-G8) PLASTIC SMALL-OUTLINE PACKAGE
[ 0.050 (1,27) |
0.020 (0,51)
Ab‘ lt— 0014 (0.35) [ -] 0.010(0,25) @]
8
0.244 (6,20)
0.228 (5,80)
0.157 (4,00) 0.008 (0,20) NOM
0.150 (3,81) l
1 2 Gage Plane i
0.197 (5,00)
4 0189 (3,80) 0.010 (0,25)
0.044 (1,12)
4 6.016 (0,30)
|— 0.069 (1,75) MAX
T 10 TT T l )
¥y Uiy Seating Piane \/ L
w10 026) ] mﬁ
0.004 (0,10)
4040046/B 10/94

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not exceed 0.006 (0,15).
Four center pins are connected to die mount pad

Falls within JEDEC MS-013
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MECHANICAL DATA

OCTOBER 1994
D (R-PDSO-G*) PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN
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NOTES: A. Alllinear dimensions are in inches (millimeters).

A
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion, not exceed 0.006 (0,15).
D. Four center pins are connected to die mount pad

E. Falls within JEDEC MS-012
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MECHANICAL DATA

OCTOBER 1994
DW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
16 PIN SHOWN
om BNS™) 46 | 20 | 24 | 28
— Goe 038 :g :;; [$[0010(025 @ AMax | 0410 | 0510 | 0610 | 0710

(10,41) | (12,95) | (15,49) [ (18,03)

16 9
0.400 | 0500 | 0.600 | 0.700
I:I H H ’: H H H H A MIN (10,16) | (12,70) | (15,24) | (17,78)

0.419 (10,65)

0.400 (10,15)
0.299 (7,59) 0.010 (0,25) NOM
0.293 (7,45) l

o
Gage Plane _L
[ 0.010 (0,25)

0.050 (1,27)
0.016 (0,40)

REEEEER

A

|
kH H H l H l l H‘_{ Seatlngplane¢(\} FL

02090 | [STammeio}
0.104 (2,65) MAX 0.012 (0,30) =] 0.004 (0,10)

0.004 (0,10)

4040000/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
Falls within JEDEC MS-013

Oow
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MECHANICAL DATA

OCTOBER 1994

DBQ (R-PDS0-G20/24) PLASTIC SMALL-OUTLINE PACKAGE
16 PIN SHOWN

nal - »H«:::;::::z; EHTEN0)
24

AAAAAAAAAAAA i

0.244 (6,20)
0.228 (5,80)
0.181 (4,60) 0.008 (0,20) NOM
0.150 (3,81) l

Gage Plane| | { |

SREEEELLLLLL

0.346 (8,79)
0.337 (8,56) 0.010 (0,25)
0.035 (0,89)
$ 0.016 (0,40)
HHHHHHHHHLLHHLI Seating Plane §
. \/
L 0.069 (1,75) MAX 0.010(0,25) [ =] 0.004 (0,10) |
R 0.004 (0,10)
4073301/A 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
Falls within JEDEC MS-137
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MECHANICAL DATA

OCTOBER 1994

PLASTIC SMALL-OUTLINE PACKAGE

DV (R-PDS0-G28)

[ 0.050 (1,27) |
0.019 (0,48)
"“‘;0014(035) [ €| 0.010(0,25) W]
28

HHHHHHHHHHHHHH

0.350 (8,89)
0.340 (8,64)
0.478 (12,14)
0.462 (11,73)
o 0.008 (0,20) NOM
R N
o el

F_/
0.010 (0,25)

0.045 (1,14)
0.028 (0,71)

1\ |
) n

0°-8°

1 N PP

0.014 (0,36) 0.004 (0,10)
0.120 (3,05) MAX 0.005 (0,13) E
4040076/B 10/94
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
lNSTRUMENTS
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MECHANICAL DATA

OCTOBER 1994
DWH (R-PDS0-G20) PLASTIC SMALL-OUTLINE PACKAGE

n—»l r wrﬁﬁ?ﬂ:ﬁ:éi|$l°-°wwvzs>@l

20 1"

TAAAAAAAA]
_/—HeatSlug

" I

0.299 (7,59)
0.293 (7,45)

10 (0,25) NOM

' \
Gage Plane || ¢

[ 0.010 (0,25)

0.050 (1,27)
0.016 (0,40)

[\ |
) I'L

4040096/B 10/94

0°-8°

i Seating Plane
(=004 0,101

L_ 0.096 (2,43) 0.004 (0,10)
0.088 (2,23) 0.000 (0,00)

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.006 (0,15).

Thermally enhanced molded plastic package with a heat slug (HSL) exposed on package bottom is electrically and thermally
connected to the backside of the die and leads 3,4,7,8,12,13,16 and 17.
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MECHANICAL DATA

OCTOBER 1994

PLASTIC SMALL-OUTLINE PACKAGE

DWP (R-PDSO-G20)

— —» 1—22?2823[4}[0010(025)@]

11

1RAARAAARR
[ThermalPad T

0.299 (7,59)
0.293 (7,45)

O

100088000

0.510 (1 2!95!
i
0.500 (12,70}

0°-8 0.050 (1,27)

0016 0.40)
3\ 1
) 'L

4073226/ A 10/94

& Seating Plane

3
L 0.004 (0,10) | o 0.004 (0,10)
0.096 (2,43) MAX 0,000 0.00

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. The package thermal performance may be enhanced by bonding the thermal pad to an external thermal plane. The soiderable pad

is electrically and thermally connected to the backside of the die and leads 1, 10, 11 and 20.
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MECHANICAL DATA

OCTOBER 1994

DWT (R-PDS0-G20) PLASTIC SMALL-OUTLINE PACKAGE

0.020 (0,51)
’4* —“ lﬂ— 2,014 (0,35) []0.010(0,25) @]
1

TAAAAAAAAA

-

0.299 (7,59)
0.293 (7,45)
0.419 (10,65)
0.400 (10,15)
O 0.004 (0,10) NOM
1 10 5
0.510 (12,95) l \
0.500 (12,70) Gage Planel| ¢
[ 0.010 (0,25)
0°-8°
0.050 (1,27)
0.016 (0,40)
Y

\ \
) 'L

i Seating Plane

L 0.012 (0,30) | & 0.004(0,10)
0.104 (2,65) MAX 0.004 (0,10)
4073228/ A 10/94
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Thermally enhanced molded plastic package with four center leads connected to die pad
D. Falls within JEDEC MS-013
L R I
‘b TEXAS
INSTRUMENTS
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MECHANICAL DATA

OCTOBER 1994
DZA (R-PDS0-G20) PLASTIC SMALL-OUTLINE PACKAGE
0.020 (0,51)
l‘— "‘ "'m []00100025 @
20 1
0.299 (7,59)
0.293 (7,44)
0.419 (10,65)
0.400 (10,15)
O 0.004 (0,10) NOM
EEEI=EEEE L]
1 10
0.510 T
510 (12,95) .,
0.500 (12,70) l Gage Plane || ¢
L 0.010 (0,25)
0°-8°
0.050 (1,27)
—»  l&— 0.066(1,68) MAX 0.016 (0,40)
X : & Seating Plane } 1
L 0.104 (2,65) MAX 0.004 (0,10) MIN (=] 0004 (0,10)
4040060/ B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions include mold flash or protrusion.
Thermally enhanced molded plastic package with a heatsink

oow
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MECHANICAL DATA

OCTOBER 1994

PS (R-PDSO-G8)

PLASTIC SMALL-OUTLINE PACKAGE

8 5

1 H HH

T 0,15 NOM
560 8,20
5,00 7,40 l
© J. T
H H H H Gage Plane
1 4 E 0,25
6,50
S o

l \ [\
| U s e 2 T L
L 2,00 MAX 0,05 MIN ~—

4040063/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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MECHANICAL DATA

OCTOBER 1994

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN
PINS **
DIM 14 16 20 24
0,51 A MAX 10,50 10,50 12,90 15,30
ﬁ H H H H H ﬁ A MIN 9,90 9,90 12,30 14,70
0,15 NOM
580 820
5,00 7,40 l
© l T
H H H H H H H GagePlane | | |
1 7 E 0,25
A 1,05

0,55

[ | [
JMM _+_ Seating Plane )[J—\\ }
L 2,00MAX 005 MIN—] —

\
'L

4040062/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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MECHANICAL DATA

OCTOBER 1994

DWA (R-PDSO-G16)

Pl
16 9

HHHHHHHA
T 0,25 NOM

7,60 10,65 l

PLASTIC SMALL-OUTLINE PACKAGE

745 10,15

O JL :
]:JHHHHHHHB | GagePiane n

12,95
12,70

— 2,656 MAX 0,10 MIN

4040061/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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MECHANICAL DATA

OCTOBER 1994
DWB (R-PDS0-G28) PLASTIC SMALL-OUTLINE PACKAGE
’+ »’ 051
15

17,80

O
NEELEL LR LELL

_— Y

17,20

RINIRINE

_{ Seating Plane

— 2,80 MAX

0,05 MIN —T Em

0,15 NOM

I
[ J .

T

0,25

0,30

4040259/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. Body dimensions include mold flash or protrusion.

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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MECHANICAL DATA

OCTOBER 1994
DF (R-PDS0O-G30) PLASTIC SMALL-OUTLINE PACKAGE
080 9% (BT 012 @)

SEEEEREERELRLL £
. ! ‘o0 " GagePlane || ¢ 7

0,76

j:[ ||||| H ||| || IHI ||| ] Hﬁ Seating Plane ¢ (?\)
~—

— 2,656 MAX 0,10 MIN

4040038/B 10/94

NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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MECHANICAL DATA

OCTOBER 1994

. __
DBA (R-PDS0O-G32) PLASTIC SMALL-OUTLINE PACKAGE
0,45
28 15

AHAHAAHAAAAH A i

O ﬂ J, 1
UL — %—

[ | \
\H‘ HH”HHHHHH|'||||H||I_+_ Seating Plane }
2,00 MAX 0,05 mm—T ~—

4040211/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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MECHANICAL DATA

OCTOBER 1994

DT (R-PDSO-G36) PLASTIC SMALL-OUTLINE PACKAGE

D o0 im0
l 0,15 NOM
lj1|:IHI:iIjl:itiHHHI:H:H:IHHHH?8 —ﬂ
18,70 l Gage Plane i
18,10
0,25
0°-8° ‘_ g:_%

_{ Seating Plane

— 3,00 MAX 0,05 MIN
4040264/B 10/94
NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
t R ]
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MECHANICAL DATA

OCTOBER 1994

DBJ (R-PDS0-G44) PLASTIC SMALL-OUTLINE PACKAGE

44

H&HHHﬂHHHHHHHHHHHHHHHH - [

13,40 16,10
13,20 15,90

O —l
CEREEREEEEEREEREREERERELEEREEER) — °‘1N°M/>\
1 22

= Loty

L

0°-8° 0.33
— —

l l 0 <4

2,85 MAX 0,50 MIN

4073325/A 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994

DGH (R-PDS0O-G64)

PLASTIC SMALL-OUTLINE PACKAGE

45
2

64 33

RAAAARAAAAAARAAARARAARAARAARAARARA I T

D 12,12 14,50
11,96 14,00

e
"_’L—//i\ |
1 Boas

A\
-f L T JS%CJ
|—2,38MAX 0,00 MIN —T (2[00 ]

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold flash or protrusion. Maximum mold protrusion is 0,125.

o

@)
QHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHE.

26,42
26,17

o©
S
olo

4040068/B 10/94
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MECHANICAL DATA

OCTOBER 1994

KL (R-PDFP-F18) PLASTIC SMALL-OUTLINE PACKAGE

™
/— Heatsink

1
1
|
1
1
1
%
'\\

ww
(N
olo
oo
w (o
Slo
P’.‘o
©ofw
sl

1 9
8,68
8,08
12,26
11,86
1,06
l’ 0,86
T::DDDEDDEDDF‘ C [ J E:%
L 2,20 MAX 0,25 NOM

4040059/ B 10/94

NOTES: A. Alilinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Thermally enhanced molded plastic package with end tabs connected to die pad
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MECHANICAL DATA

OCTOBER 1994
DSA (R-PDS0-G20) PLASTIC SMALL-OUTLINE PACKAGE
°—35 [ 0,25 @)
e
HOHHAAHAAH
4,95 560 820
2,65 5,00

0,15 NOM

Lo | |
T T !
1 10 ﬂr—_\-

12,80 Gage Plane &

12,30
15,50
14,70

— 3

SeatingPlane y \ | L
y J | K | S|
N
— 2,00 MAX 0,05 MIN
4040091/B 10/94
NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
D. Thermally enhanced molded plastic package with end tabs connected to die pad
L N
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MECHANICAL DATA

OCTOBER 1994

DSB (R-PDS0-G20) PLASTIC SMALL-OUTLINE PACKAGE

s
20 1

il

O
EEEETERY

13,10
12,50
16,70
¢ 15,90
2,65 MAX

4040215-2/B 10/94

NOTES: A. Alilinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion.

Thermally enhanced molded plastic package with end tabs connected to die pad

cowm
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MECHANICAL DATA

OCTOBER 1994

DBC (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE (DIE-DOWN)

nn DIN CLIAWAI
LV FIIY OV IVIV

n
=4
I
)
N
-t I
-
.°|..°
a2
H
-
®
=4
™ <
<
>
>
ol w
| S
=
)
H

15,70

15,10

\
Gage Plane

N ~—
;——‘

eating Plane

2,65 MAX 0,10 MIN ]

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Thermally enhanced molded plastic package with a heat slug (HSL)

4040213/B 10/94
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MECHANICAL DATA

OCTOBER 1994

DWS (R-PDSO-G20) PLASTIC SMALL-OUTLINE PACKAGE

0.020 (0,51)
—a! ‘« jle(, [Som02 @)
20 1"

fHdAAAAdHA

,— Thermal Pad

[
0.299 (7,59)
0.293 (7,45)

IR

_’

A

¥

Seating Plane

| 2] 0.004 (0,10)

0.004 (0,10)

0.096 (2,43) MAX m

4073227/A 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. The thermal performance may be enhanced by bonding the thermal pad to an external thermal plane. The solderable pad is
electrically and thermally connected to the backside of the die and leads 1, 10, 11 and 20.
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MECHANICAL DATA

OCTOBER 1994

DSB (R-PDSO-G24) PLASTIC SMALL-OUTLINE PACKAGE

sl B s
RELELE ]

——»
——»

K
o
a
N
8

.‘”
.?‘

O
IEEEEEETETEY

0, 25 NOM

- HE

?_—

15,50 Gage Plane _+_
15,24
19,50
18,90
0,40
Seatl
i Platn';g )
I oo [l

4040215-3/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions include mold flash or protrusion.

Thermally enhanced molded plastic package with end tabs connected to die pad

Do
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MECHANICAL DATA

OCTOBER 1994
DL (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
48 PIN SHOWN
oIM PINS™ 58 48 56
AMAX | a5 | (1600 | (859
0.012 (0,305) A MIN %%0 (1)56,32 (1)'87.38)
—»”4— 0.008 (0,203) [ -] 0.005(0,13) @] (9,40) | (15,75) | (
48 25
HHHHH L1 HHHHHH T 0.006 (0,15) NOM
0.299 (7,59) l
0.291 (7,39)
0.420 (10,67) T ( \ )
O 0.395 (10,03) l Gage Plane v
/
SRR LR T
1 2 ) 0.040 (1,02)
A 0.020 (0,51)
o UHREREREREARENEHRENER] 4 seatmgrane )
L 0.110 (2,79) MAX 0.008 (0,20) Mm—T (=] 0.004(0,10) |
4040048/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
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MECHANICAL DATA

OCTOBER 1994
DB (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
28 PIN SHOWN

IRAARAAAARARS “7

© l *\
GagePlane | | {

EEEREREE LY. T,

A

[

[ \
o VHHHIOTEIEIH ¢ somngrene oA J1_) ]
L~ 2,00 MAX 0,05 MIN j \—/

PINS **
14 2
DIM 16 20 4 28 30 38
A MAX 6,50 6,50 7,50 850 | 10,50 ( 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065/ B 10/94

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
Falls within JEDEC MO-150
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MECHANICAL DATA

OCTOBER 1994

PLASTIC SMALL-OUTLINE PACKAGE

DP (R-PDSO-G48)

48 25

thBLERRERREE]

1000000000900000800080)
il ' 1l Seating P ¢( (\
2,65 MAX o,1oM|N-j \—/

4040037/B 10/94

NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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MECHANICAL DATA

OCTOBER 1994

DQ (R-PDSO-G60)

PLASTIC SMALL-OUTLINE PACKAGE

r~ —— o1 (B 0w @
AR ARARRARRAAE M ]‘
H1HHHHHHHHHHWJHHHHHHHHHHHHHHHHﬁO,__l
o1 Gage Plane _L\ )
16,55 T—0,25
T a
+ UL §  seatngrane 4 )
l— 2,65 MAX 0,10 MIN i —

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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MECHANICAL DATA

OCTOBER 1994

DBE (R-PDSO-G64) PLASTIC SMALL-OUTLINE PACKAGE

= g s

HAARAARARAARARAAAAARARAAARARARAS i

6,40 8,50
5,80 7,70

O v

QHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHE____JL | ’FGI p. ( S ’
” :;,20 ﬁ _Eo,zs
80 P ™~

I-lJlJIJIJUIJUULIlJUUIJUUIJIJ[JHIHIHHHIIIIIII]HIlHlIh v SoatlngPlane$K_\ L

i— o 0 ;_o:am J

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions include mold flash or protrusion.

4040262/B 10/94
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MECHANICAL DATA

OCTOBER 1994

DT (R-PDSO-G70) PLASTIC SMALL-OUTLINE PACKAGE

(o501 je— —ffe— o35 (S 00 @]

O

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH I
1010 12,30
970 1150
015NOM
O ‘J
H1HHHHHHHHWHHHHHHHHHHHHHHHHHHHHHHHH \
1870 Gage Plane [/{
18,10 _EO,25
0°-8° ‘-—‘%g—g
/ \ N \
__}_ Seating Plane J\ } I\L
L qoomax oosun | [S[030]

4040098/8B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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MECHANICAL DATA

OCTOBER 1994

PLASTIC SMALL-OUTLINE PACKAGE

DBF (R-PDS0-G80)
80 41

B AR AR AR AR A AR A AR RARAAARRRRAR I

6,40 8
580 7,

1HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHIL&)! v N | ! ’
’ 17,20 _fo,zs

o

NI-OI
ojo

0,70
0%
T “”l””l”””””l” ”””“”” ””l l |”l||llI””””””””””I””B v Seating Plane v C } J |
— 2,00 MAX 0,10 Mmj E
4040263/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994

DBD (R-PDSO-G56)

0,35
l‘ " 0,15 Heat Slug
56 29

PLASTIC SMALL-OUTLINE PACKAGE

Gage Plane

i gy =

2,60 MAX 0,10 MIN

4040214/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Thermally enhanced molded plastic package with a heat slug (HSL) exposed on bottom of package
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MECHANICAL DATA

OCTOBER 1994

DGA (R-PDS0-G20/26) PLASTIC SMALL-OUTLINE PACKAGE
0.020 (0,50
W—’I l" "H‘7 oo12=o3o; (] 0.0080,21) @|
HAAAA HAAHHAH Fl
0.371 (9,42)
0.355 (9,02)
0.304 (7,72)
0.296 (7,52)
O 0.006 (0,15) NOM
FH 000 R , i
1 13
0.679 (17,24) l W v )
0.671 (17,04) ) 1
[ 0.010 (0,25)
0°-5° h_—/
0.024 (0,60)
0.016 (0,40)
% l||[“ jjEmyy I “i % Seating Plane }L
0.050 (1,27) MAX 0.004 (0,10) MIN E
4040265-2/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994

DGA (R-PDS0-G24/26)

PLASTIC SMALL-OUTLINE PACKAGE

n—-l ’« *’r 33?2:23: [$cs0z) @)
26
HAHHHHH HAHAHHH FI
0.371 (9,42)
0.355 (9,02)
0.304 (7,72)
0.296 (7,52)
O 0.006 (0,15) NOM
gbtduobobbd HHBHHHBHHBH
1 13
0.679 (17,24) l x Gagei o 2]]‘ )
0.671 (17,04) -

0.010 (0,25)

0°-5 0.024 (0,60)

0.016 (0,40)

L\ 1

% ( ] l (
Seating Plane ] N,
T .. . /
L 0.047 (1,20) MAX 0.000 (0,000 MIN — [ =] 9.004 (0,10)
4040265-3/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994

DGC (R-PDSO-G28) PLASTIC SMALL-OUTLINE PACKAGE

0.020 (0,50)
m_.‘ r "’ "7 o 012 (0 30) I '$-I 0.008 (0’20) @l
28

HHHHHHHHHHHHHH

0.471 (11,96)
0.455 (11,56)
0.404 (10,26)
0.396 (10,06)
0.006 (0,15) NOM
O
g bHBbHBbbHHBHHBHBHBBEH
1 14 rf—
l Gage Plan‘;e‘[[- v J
0.729 (18,51)
0.721 (18,31) t 0.010 (0 25)
0°-5°
0.024 (0,60)
- 0.016 (0,40)

Y ! | I | /-l\ \ 1
W Seating Plane S |
0.047 (1,20) MAX 0.004 (0,10) MIN =] 0.004 (0,10)

4040260-2/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994
DD (R-PDS0-G32) FLASH EPROM SMALL-OUTLINE PACKAGE
1
== P = 32
: ==
0.323 (8,20) = =
0.307 (7,80) =5 =5
= = :i_t
(== a=]
= = 0.012 (0,30)
== == 17 m [$~I0.008(0,21) @l
16
0.726 (18,44)
0.724 (18,39)
o o oo
—» |4 2:024(0,61) 0.047 (1,20) MAX
,‘ 0.016 (0,40)
vy LA Seating P'ane_i W
0.006 (0,15) 0.791 (20,10) J 0.000 (0,00) MIN
NOM 0.784 (19,90)
4040097/ 10/94

NOTES: A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
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MECHANICAL DATA

OCTOBER 1994
DGC (R-PDSO-G32) PLASTIC SMALL-OUTLINE PACKAGE
0.020 (0,50)
——-1 o e S ke e
32
A AAAAAAAAAHAAAARAR ‘lk
0.471 (11,96)
0.455 (11,56)
0.404 (10,26)
0.396 (10,06)
0.006 (0,15) NOM
S ! \
HtHHBHEBEHHBHEHHEBEHHBHHH
1“ Jw l lGagePIa;[f‘
0.829 (21,05) —f_ /
= 0.821 (20,85) g 0.010 (0,25)
0°-5° -
- 0.024 (0,60)
0.016 (0,40)
f: [T I I IT I0 T T T I I I T 1T 01T 11 |l= ¢ SeatlngPIane ‘ﬁﬂl\\l ll\_
i T Eawwy
0.047 (1,20) MAX 0.000 (0,00) MIN | =] 0.004(0,10) |
4040260-3/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994
DGE (R-PDSO0-G40/44) PLASTIC SMALL-OUTLINE PACKAGE
0.018 (0,45
—_’l ,« *’ ’« Eo ) ([0 @)
BEAAAAAARA HHHHHHHHHH
0.471 (11,96)
0.455 (11,56)
0.404 (10,26)
0.396 (10,06)
0.006 (0,15) NOM
: I
EEEEEEEEE N EEEEEEELE
1 22 ?—'f——
l Gage Plaﬁ- v )
0.729 (18,51) )
0.721 (18,31) E 0.010/(0,25)
0°-5° 0.024 (0,60)
0.016 (0,40)
¥ oy %@EQEEQ=C;;\ A
I: 0.047 (1,20) MAX 0.000 (0,00) MIN E 4040070-2/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994

PLASTIC SMALL-OUTLINE PACKAGE

DGE (R-PDSO-G44)

0018(045)
ma‘ o E3EETEIG)

HHHHHHHHHHHHHHHHHHHHHH

0.471 (11,96)
0.455 (11,56)
0.404 (10,26)
0.396 (10,06)

0.006 (0,15) NOM

O l /1\
doodoodddbbbBHddddBBHBY L 2

1 22

__t._&—ﬁ]

0 010 (0,25)

0.729 (18,51)
0.721 (18,31)

0.024 (0,60)
0.016 (0,40)

/-\
Wﬂ% Seating P'ﬁﬂG* 1 ,j ] L
0.047 (1,20) MAX 0.000 (0,00) MIN ([ 0.004(0,10) |

4040070-3/B 10/94

T

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994

DGE (R-PDS0-G44/50)

0.018 (0,45
I" "”‘7 oo12§oso; (0006016 @|
50

HAEBHHAHHAAAAH HHHHHHHHHHH

PLASTIC SMALL-OUTLINE PACKAGE

0.471 (11,96)
0.455 (11,56)

0.404 (10,26)
0.396 (10,06)

O
obbBBHHHHHN gBHgbHHBHEH
1 25

0.006 (0,15) NOM
0.829 (21,05)
0.821 (20,85) l

{ Pougeranefl[y )

ﬁ b o.o1o7(o,25)
N~

0°-5°

Wﬂ% Seating Plane f-\
000 127 WAX 0004 010

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.

4040070-4/B 10/94
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MECHANICAL DATA

OCTOBER 1994

DGJ (R-PDS0-G50) PLASTIC SMALL-OUTLINE PACKAGE

0018(045)
r 4’”‘- 0012(030) ’-$-[0006(016) @I
50

HHHHHHHHHHHHHHHHHHHHHHHHH

0.404 (10,26)
0.396 (10,06)

O
obddbbddobddobdbodHddd0BBHEH
1 25

0.829 (21,05)

0.821 (20,85)

| 2] 0.004 (0,10)

0.047 (1,20) MAX 0.002 (0,05) MIN

0.471 (11,96)
0.455 (11,56)

0.006 (0,15) NH

|

el )

—»

It o.o1o/(o,25)
N

0.024 (0,60)
0.016 (0,40)

4073300/A 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion.
Lead dimensions include plating thickness.
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MECHANICAL DATA

OCTOBER 1994

DGE (R-PDS0O-G64/70) PLASTIC SMALL-OUTLINE PACKAGE

- A 0013 059 )
70

AAAAAAAAAAAAAAAR HHHHHHHHHHHHHHHH

0.471 (11,96)
0.455 (11,56)

0.404 (10,26)
0.396 (10,06)

O

FEEEEEEEEEEEEELEE FEGEEEEEEEEEELELS
1 35

0.006 (0,15) NOM
0.930 (23,63)
0.920 (23,36) l A
l I Gage Plaﬂ’ v )
_AI_—_‘7
0.010 (0,25)
.-_/

0.024 (0,60)
0.016 (0,40)

Seating Plane J{—')_‘\F—_L
=000 010

0°-5°

0.047 (1,20) MAX 0.000 (0,00) MIN

4040070-5/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
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PW (R-PDSO-G**)

14 PIN SHOWN

MECHANICAL DATA

OCTOBER 1994

PLASTIC SMALL-OUTLINE PACKAGE

=TT

HHAAAAA

o

\3

N

o

O

LEEEELE

o
o

o
o

0,15 NOM

It 'J .

[025

0°-8°
+— —P> ,70
A — 970
0,40
A\
HI H || |||| __{ Seating Plane )
1,20 MAX 0,10 MIN
PINS ** 2 2
DIM 8 14 16 20 4 8
A MAX 3,30 5,30 5,30 6,80 8,10 10,00
A MIN 2,90 4,90 4,90 6,40 7,70 9,60
4040064/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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MECHANICAL DATA

OCTOBER 1994
DA (R-PDSO-G*) PLASTIC SMALL-OUTLINE PACKAGE
38 PIN SHOWN
0,32
38 20

%(; % 0’1?0’:?
O GagePlane || §
GELEE DL G L J. 3 Tos

0,60
A — 0.40
\
r IO g seating Piane ]
l_ 1,10 MAX 0,00 MIN J N—"
DIM PINS 28 30 32 38
A MAX 10,00 11,30 11,30 12,80
A MIN 9,60 10,90 10,90 12,40
4040066/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994

PLASTIC SMALL-OUTLINE PACKAGE

DGG (R-PDSO-G**)

l“ "H‘73— 9] o0 @) A MAX 12,80 | 14,30 | 17,20
HAAARARAARARARA] IMAAE T | e | | omo | e

6,40 8,40
6,00

O
LR R R

< A >

-
\
I_ _i Seating Plane ]
I_ 1,20 MAX 0,10 MIN——': [2[0,10 |

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.

4040078/B 10/94
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MECHANICAL DATA

OCTOBER 1994

DLT (R-PDS0O-G56)

56 29

HAARRARRAARARAAAAARAAAARARAAA

PLASTIC SMALL-OUTLINE PACKAGE

0,05 MIN

1,20 MAX

4073250/A 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions include mold flash or protrusion.
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MECHANICAL DATA

OCTOBER 1994

DBB (R-PDSO-G80) PLASTIC SMALL-OUTLINE PACKAGE

T s
80

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

_ol_o
o~
Sla

x

i y /‘\‘l
% ] _y  Seating Plane ]
1,20 MAX 0,10 MIN_—f & ]0,08 |

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.

4040212/B 10/94
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MECHANICAL DATA

OCTOBER 1994

PWP (R-PDS0-G20) PLASTIC SMALL-OUTLINE PACKAGE

0,32
IIFW r -Wr—oﬂ (@] 013 ®)
Thermal Pad
20

HAHARAAARAA

L ] - £
O » 1 GagePlane/ [{|
TV, =

1,15 MAX 200 \/

4073225/ A 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. The package thermal performance may be enhanced by bonding the thermal pad to an external thermal plane. The solderable pad
is electrically and thermally connected to the backside of the die and leads 1, 2, 9, 10, 11, 12, 19 and 20.
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MECHANICAL DATA

OCTOBER 1994

DJ (R-PDS0-J20/26) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE
0.680 (17,27)
0.670 (17,02)
26 22 18 14
M 1M .M N o I o O o O o Y o |

I 0.340 (8,64)
0.330 (8,38)

\ATATAVAVERER L AVAVLT Vg

0.020 (0,51)
~»“4— 0016 (0.41) | -] 0.007 (0,18) ()|

0. 050 (1 ,27)

=[o00s 010 L ozrs000)

0.260 (6,60)

D 0.305 (7,75)
0.295 (7,49)
o
| S0 [ S A AN I | | SR N 0 g O
1 5 9 13
0.032 (0,81)
0.026 (0,66)
0.148 (3,76) 0.106 (2,69) MAX 0.008 (0,20) NOM
0.128 (3,25) l

4040092-2/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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MECHANICAL DATA

OCTOBER 1994
DJ (R-PDS0-J24/26) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE
0.680 (17,27)
¢ 0.670 (17,02) >
26 21 19 14
oo O o N o O o P | M [ 11010
0.340 (8,64)
0.330 (8,38
D 0.305 (7,75) |( )
0.295 (7,49)
o
| IO N (N NN [ N [ A | | SN0 R R [ N R U O A |
1 6 8 13
0.032 (0,81)
4 0.026 (0,66)
0.148 (3,76) 0.106 (2,69) TYP 0.008 (0,20) NOM

l_ 0.128 (3,25)

G e i & J
osn = Towimmm)]
JL 0.020 (0,51 [ Q}|o.oo7 0.18) @I E_ L_o.275(6,99) -»

0.016 (0,41) 0.260 (6,60)

0.050 (1 ,27)

4040092-3/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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MECHANICAL DATA

OCTOBER 1994
DZ (R-PDS0-J24/28) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE
0.730 (18,54)
0.720 (18,29)
28 23 20 15
o I o O o O o O o M | O .01 1M T
0.445 (11,30)
0.435 (11,08)
D 0.405 (10,29)
0.395 (10,03)
o)
| S0 ) N N I D S | LJ | WD N R [ R |
1 6 14
0.032 (0,81) 81)
0.026 (0,66)
— _ 0.148 (3,76)
0.106 (2,69) MAX 6128 (3.25)

S ATATATATAVRSSRATATAVAVLY) Sy
_JL_oozo(os1)I$looo7(°w) @ mj L_ 0.380(9,65) |

0.016 (0,41) 0.360 (9,14)
0.050 (1,27) 0.008 (0,20) NOM
4040094-2/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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MECHANICAL DATA

OCTOBER 1994

DJ (R-PDS0O-J28)

PLASTIC SMALL-OUTLINE J-LEAD PACKAGE

0.730 (18,54)
0.720 (18,29)
28 15
i U o s A e O e e N T O e B B o B
0.340 (8,64)
0.330 (8,38)
D 0.305 (7,75) |
0.295 (7,49)

(o]

S I [ o

1 14

0.032 (0,81)
0.026 (0,66)
0.148 (3,76) 0.106 (2,69) TYP 0.008 (0,20) NOM
0.128 (3,25)
Y Y
L 2 v Seating Plane 3 \_) T
’ Llal 0.004 (0,10 l
’ ~ —J __-(—1_10'020 0,51 [ AT ananamony Al ( ) L._ _____0'275 (6’99) -l
mhE 0.016 (0,41) | P | V-YVO U,2v) W] ™ 0.260 (6,60)
0.050 (1,27)
4040094-4/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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MECHANICAL DATA

OCTOBER 1994
DZ (R-PDSO-J28) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE
0.730 (18,54)
0.720 (18,29)
28 15
o O N e T o N o O e T o T e N Y o v I o B o B | T
T 0.445 (11,30)
| 0.435 (11,05)
D 0.405 (10,29)
0.395 (10,03)
o
| NS [y N N [ N [ NN D [ G N NN [ NN N R Ry
1

14
0.032 (0,81)
0.026 (0,66)
0.148 (3,76)

— 0.106 (2,69) MAX 0.128 (3,25)

E U AVAVAVAVAVAVAT AT AT ATATATAY) S O

e s o) (ElmE || ssem

0.016 (0,41)
0.050 (1,27) —biie— 0.008 (0,20) NOM
4040094-3/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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MECHANICAL DATA

OCTOBER 1994
== == ==

DZ (R-PDS0-J32) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE
0.830 (21,08)
0.820 (20,83)
32 17
oo T O o N o O s Y N e N e T o Y o O o B s B o B o B e | T
0.445 (11,30)
0.435 (11,05)
B) 0.405 (10,29) |
0.395 (10,03)
0 !

J U R NNy Ny N N [y N N [y S N N [y N N N [ Dy NN N

1 16
‘J L_' 0.032 (0,81)
0.026 (0,66)
0.148 (3,76)

— 0.106 (2,69) MAX [~ 0.128 (3,25)

[ \

2 G RNANANARNNAARE. seating pins L
bo 081 | somun
l ' *H" 0.016 (0,41) [$]0.007 0,18) @] 0.360 (9,14)
| —blk— 0.008 (0,20) NOM

4040094-4/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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MECHANICAL DATA

OCTOBER 1994

DZ (R-PDS0-J40) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE
1.030 (26,16)
1.020 (25,91)
40 21
imEalninlininsinininisinisliaEesleEsE sl sl le T
0.445 (11,30)
0.435 (11,05)
D 0.405 (10,29)
0.395 (10,03)
o i
| NN [ NN N D NN D [ NN [ N N NN CNN  R J CNN N NN S N SN SN R
1 20
J L 0.032 (0,81)
0.026 (0,66)
— 0.106 (2,69) MAX l— 3%28%
tE G AT AVAVATAT AT AATAYAVATAT YV oy I
0.020 (0.51) [=[00040,10) ] L 0.380 (9,65)
"’“'_ 0016 (0.47) L &[0:007(0,18) @] 0060 (0.14)
—bile— 0.008 (0,20) NOM
4040094-5/B 10/94

NOTES: A. Alilinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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MECHANICAL DATA

OCTOBER 1994
DZ (R-PDS0-J42) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE
1.080 (27,43)
1.070 (27,18)
42 22
jmEmiininininiininiiasininisininininiaisislsE-] T
0.445 (11,30)
0.435 (11,05)
D 0,405 (10,29)
0.395 (10,03)
O v
| S0 J A N [ N S NNy U [y N [ D N N [ AN A N N N N N NN N e |
1 21
J L_ 0.032 (0,81)
0.026 (0,66)
~0.148 (3,76)
0.106 (2,69) MAX 0.128 (3,25)
[
' | JL 0,020 051) [ . [=femom0] L_(ml J
TN 0,016 (0,41) | 018 @) N 0.360(9,14)
—pi¢— 0.008 (0,20) NOM
4040094-6/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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MECHANICAL DATA

OCTOBER 1994

DBG (R-PDS0-J34) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE

22,35
22,10

34 18
ooooooonnonnooona?

) 12,82 13,71
12,58 13,47

LIL_JLJLJU]_ILJULJLJLJLJLILILJLJLI‘_—l
1 17
0,66

2,60 MAX 0,20 NOM 3,26

UATEATERTRRTATRY  somorn ¢ FT- B
N, S

4040256/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.28.
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MECHANICAL DATA

OCTOBER 1994
DZC (R-PDSO-J50) PLASTIC SMALL-OUTLINE J-LEAD PACKAGE

0.829 (21,05)
0.821 (20,85)

50 26
alalalalalalalslaNalalalslalalalalalalalalafalalal

) 0.405 (10,29)  0.540 (13,72)
0.395(10,03)  0.530 (13,47)

l

guuuuduuudodouduuuuduuadauy.

1 25
0.148 (3,75)
0.102 (2,60) MAX 0.008 (o'iiNOM 0.128 (3,26)
”I “ H ”I I”“”””II”“”I “IHHH].“.”J Seating Plane ‘ T Jgk

0.475(12,08)

»“4—— 0.016(040) r5T0.008 (0,200 @]  [=] 0.004 (0,10) J L’owo i1.50]

0.010 (0,25)

0.031 (0,80)

4073275/ A 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,28).
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MECHANICAL DATA

OCTOBER 1994

DBG (R-PDSO-J54)

PLASTIC SMALL-OUTLINE J-LEAD PACKAGE

22,35
22,10

54 28

0000000000000 n0o0nnoonnoooon’

5 12,82 13,71
12,58 13,47

uuuudududguououugduguouguodauuy
27

2,60 MAX

0,20 NOM

375 _
3,26

7 ¥

b

” 040 r—T———=0
P 525 [P 020 W)

N R

lad

J_.

12,06 l
11,69

4040257/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.28.
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MECHANICAL DATA

OCTOBER 1994
FM (R-PQCC-J18) PLASTIC J-LEADED CHIP CARRIER
r— Seating Plane
0.327 (8,31) 0.139 (3,53)
0.317 (8,05) ¢ 0133308 )
0.294 (7,47) (. 0:129(3,28)
0.286 (7,26) 0.123 (3,12)
0.049 (1.25)
0.029 (0,74) 0.043 (1,09)
_.I r 0.026 (0,66) 0.008 (0,20) NOM '4—
[ I—I [ m
= R /
|
3 16 0.021 (0,53)
[ :I _{ 0.017 (0,43)
[ ] 0.527 (13,38)
[ :l 0.517 (13,13) hi
0.494 (12,56)
E j 0.486 (12,34) 0.030 (0,76)
| TYP
7D ] 12
B
\_ _J v \__
L 1 b
8 1
4040201-2/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
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MECHANICAL DATA

OCTOBER 1994
FM (R-PQCC-J22) PLASTIC J-LEADED CHIP CARRIER
— Seating Plane
0.327 (8,31) 0139353 _|
0.317 (8,05) * 0133338
0.204 (7,47) ¢ 0:1293:28)
0.286 (7,26) 0.123 (3,12)
0.049 (1.25)
o.o:s 0,74) 0,083 (1.09)
4" r, 0.026 (0,66) 0.008 (0,20) NOM
1 21
1 1 1
O ) /
|
] o
[ ;] 0.019 (0,48)
_{ 0.015 (0,38)
E :l 0.527 (13,38)
[ :] 0.517 (13,13) ¥
0.494 (12,56)
] ] oss (1234 0.030 (0,76)
TYP
i
9E j 14
L] L L1 L v
10 l l 13
0.050 (1,27) | 4040201-3/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
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MECHANICAL DATA

OCTOBER 1994
FM (R-PQCC-J32) PLASTIC J-LEADED CHIP CARRIER
— Seating Plane
0.140 (3,56)
» 0.132 (3,35) Nl
0.495 (12,57) 0.129(3,28) |
0.485 (12,32) 0.123 (3,12)
0.453 (11,51) 0.049 (1,24)
0.447 (11,35) 0.043 (1,09)
. ] 30 0.008 (0,20) NOM I<-—
1 1 110101

3]

___]29
]

] 0.020 (0,51)
i 0.015 (0,38)
j 0.595 (15,11)
0.585 (14,86) ¥
[ | 0553 (14,05)
0.547 (13,89)
0.030 (0,76)
TYP

-
W

]21
- J v

N N N N NN N A

14 20
0.050 (1,27)

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
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4040201-4/B 10/94
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MECHANICAL DATA

OCTOBER 1994
FN (S-PQCC-J**) PLASTIC J-LEADED CHIP CARRIER
20 PIN SHOWN
Seating Plane
e[ 000 @10
b ¢ 0.180 (4,57) MAX
0.120 (3,05)
D1 0.090 (2,29)
—>{ [¢— 0.020 (0,51) MIN
3 1 19
e T e O o B q
O 0.032 (0,81) / — Ny
0.026 (0,66) | l
+[ ] 18 l D2/E2
i ] —
E E1 ] i T
O ] _i_ D2/ E2
8 [] ] 14
LJ L1 LJ L] L] l: — 0.021 (0,53)
0.050 (1,27) 0.021 (0,53)
9 13 0.013 (0,33)
0.008 (0,20) NOM — |¢— [ 0.007 (0,18) @)]
NO. OF D/E D1/E1 D2/E2
PINS
- MIN MAX MIN MAX MIN MAX
20 0.385(9,78) | 0.395(10,03) | 0.350(8,89) | 0.356(9,04) | 0.141(3,58) | 0.169 (4,29)
28 | 0.485(12,32) | 0.495 (12,57) | 0.450 (11,43) | 0.456 (11,58) | 0.191 (4,85) | 0.219 (5,56)
44 | 0.685(17,40) | 0.695(17,65) | 0.650 (16,51) | 0.656 (16,66) | 0.291 (7,39) | 0.319 (8,10)
52 | 0.785(19,94) | 0.795 (20,19) | 0.750 (19,05) | 0.756 (19,20) | 0.341(8,66) | 0.369 (9,37)
68 | 0.985(25,02) | 0.995 (25,27) | 0.950 (24,13) | 0.958 (24,33) | 0.441 (11,20) | 0.469 (11,91)
84 1.185 (30,10) | 1.195(30,35) | 1.150 (29,21) | 1.158 (29,41) | 0.541 (13,74) | 0.569 (14,45)
4040005/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Falls within JEDEC MS-018
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MECHANICAL DATA

OCTOBER 1994
FNH (S-PQCC-J44) PLASTIC J-LEADED CHIP CARRIER
Seating Piane
—» 1—( a] 0.004 (o,1oﬂ
l¢ 0.695 (17.68) > P 0.180 (4,57) MAX
0.685 (17,40) ) '
0.656 (16,66) ¢ 0120309
: ’ " 0.090 (2,29
¢ 0.650 (16,51) > @29)
4— 0.020 (0,51) MIN
6 1 40
minininininininininis
O /T N—=
7 E 39
d 0.032 (0,81)
. i 0.026(0,66) 0.319 (8,10)
0.291 (7,39)
1 ]
i ] T
0 1
i ] 0.319 (8,10)
0 i L 0.291 (7,39)
: 3 i
17 ] g 29
I 5
18 28
0.013 (0,33)
| Q}] 0.007 (0,18) @1
4040184/B 10/94
NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-018
D. Thermally enhanced molded plastic package with leads 19 through 27 connected to the die pad
‘V TEXAS
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MECHANICAL DATA

AN ke

JRRRRARRRRARARRRRARARRAE —

@

LR ERT R LR #T
080 Toa

2,00 TYP 2,30 MAX —
\ I
f IO IO IO . 4 Sestingplane C} §
_I | al 0,15 I
0,10 MIN

4040228-2/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994
FT (R-PDFP-G60) PLASTIC DUAL FLATPACK
60 31
HOUHHHHEBHEHEHARUEHULERHOHHHHH ¥
N
14,20 18,00
13,80 17,20
0,15 NOM
U TH O E e H e T |
Joguuiuuroooooooouoouoooooooo L - \
! 30 Gage Plane
20,20
19,80
0,
2,00 TYP 2,30 MAX —
\ {
I OO OO & { seeting piane I\
|=]o15

0,10 MIN
4040228-3/B 10/94

NOTES: A. Alilinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994
]

FT (R-PTFP-G64) PLASTIC TRIPLE FLATPACK

22,20
21,40
20,20
19,80
64 41

kiR ERRRRRELERRERE

N

14,20 18,00
T L L L
— 13,80 17,20

(EELREREEREEERREREREE
ok dewems A\

0,10 MIN 0°—10°

I— 2,00TYP

[
! LMMMHMMMMJ% Seating Plane
L 2,30 MAX

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.

4040229/B 10/94
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MECHANICAL DATA

‘— —T——”
T
VLA
e 18,50 TYP — ul

220 o GagoPiane|| |
il h.

4073181/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994
PAD (S-PQFP-G44) PLASTIC QUAD FLATPACK
—> %:—;—g 0,16 M)
33 23
NOnnannant
34 Cé — 22
— —
| — —
| — —
— —
| — —
| — —
| — —
—] —
44 — O — 12
\ ) 0,15 NOM
[TTTTI000T] l
Z%: :: L u iEage Planel
:';’ﬁ sa N ; i
0°-10°
1,65 TYP
—
i h
;QMLMM%_JL Seating Plano
+o0NAX
4040276/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994
FR (S-PDFP-G44) PLASTIC QUAD FLATPACK
r— 026
33 23
RARARAARAS
34 1 T 22
s i |
- ]
— —
= i |
—— | -
o= — i ]
= — =
44 ;:E JE 12
H ELLLLLL H
‘4— 8,00 TYP -——'Pl
12sa
1209 80
l—- 1,75 TYP
7\
. - L Seating Plane
2,25 MAX
4040159/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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MECHANICAL DATA

RC (S-PQFP-G52) PLASTIC QUAD FLATPACK
- s

HAHAARARAAARH

iLELBUERLLG /4\\1

I‘— 1"(;;':;::——"
19:;3:; L \ Gage Plane l
12#5 = T 0.25J

B %.g—g 0,73
Y _U_U_”_U_“_“_U_“_U_U_U_ . y Seating Plane
— 2,45 MAX

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-022
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MECHANICAL DATA

OCTOBER 1994
PE (S-PQFP-G44) PLASTIC QUAD FLATPACK
33 23
HHAAAHAAHHA
34 T 22
s | -——
| —— ——
| —— T
| —— 1]
| —— 1T
| — - — |
| o — -
o | —— |
 —— | ——
44 T Q"D T {2
N\ _ J
REEELELLL
L— 10,00 TYP—D‘ l
14,20
e l o g
17,20 SQ T
0,10 MIN 0°—10°
I l_ 2,70 ;vp / t10
Seating Plane
|— 3,10 MAX
4040099 /B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994
PF (S-PQFP-G64) PLASTIC QUAD FLATPACK
080 r—ﬁ—:—:
48 33
HAAAAAAAARAAAAAR
49 1 32
— — 1
- — - ]
—— -
(—— 1
—— 1T
- — 1
= - —
s -]
- — 1
= — ——
- — 1
- — 1]
s — = |
wid @ =,
HHHHHHHHHHHHHHHH
lﬂ— 12,00 TYP———DI _l_
%0 0 T
¢ }iﬁ sQ 0,10 MIN
— 2,70TYP
/[
r— - y_ Seating Plane
3,10 MAX
4040067/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994
FS (S-PQFP-G44) PLASTIC QUAD FLATPACK
r ~b”¢— 0,55 MAX
33 23
AAARARRARRD
34 1 T 22
| —— =
 m—— |
 nsn ]
(o T
| -
[
[ — —— |
= -
s — 1
aa ——1 /TN — 12
44 \U) 12
) 0,15 NOM
H REEEEEEE U |
|<— 10,00 TYP—PI l v _|| Gage Piane
¢ 14,208Q T
:gjg sa 0,10 MIN 0°-10°
1,20
— 2,00 TYP
Vi
Y | L [ _ Seating Plane

L

4040160/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994
PAK (R-PQFP-G64) PLASTIC QUAD FLATPACK
0,45
51 33
52 T - —T132
e —T
e —T
e e =
e —T—
e
— == 12007y 1320 1840
—— - 13,80 17,60
T
e —T
e e | —T
o (]D =
64— O — T 120
TITTTTT Ty oeoaoeT,
! 19 0,15 NOM
e 18,00 TYP »| '
20,20
19,80
24,40
23,60 + || Gage Piane
— 2,70 TYP
R J__ Seating Plane
— 3,10 MAX 0,15
4040270/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994
PG (R-PQFP-G64) PLASTIC QUAD FLATPACK
51 33
ELELELELEREEEEERE !
52 —1—] T 132
o — —T
s — — —|
o ——
o — —T
— — 14,20 18,00
o s | E—/ 12,00TYP —— ——
‘ 13,80 17,20
—T ——
T —T—)
o — | ——
- — — —
= O —
6a—— O —T—1 20
1 19
0,15 NOM
le 18,00 TYP >
20,20
19,80
24,40 ‘ ?
23,60
_l_ ¥ || Gage Plane
| 0,25 ]
— 2,70 TYP 0,10 MIN
1,10
0,70
3 Seating Plane
— 3,10 MAX
4040101/B 10/94
NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Contact field sales office to determine if a tighter coplanarity requirement is available for this package.
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MECHANICAL DATA

OCTOBER 1994

PAF (R-PQFP-G80) PLASTIC QUAD FLATPACK

’k —je— 33 B 016 @)
innaen i

oA AAARAARARRRARRARRRRAT
2.0 =
TR TTE TR TE e REEeTE

24,10 _—‘_F
23,90 L v _|| Gage Plane
0,10 MIN
I— 2,70 TYP
4 / 0,60
N 1 J__ Seating Plane
— 3,10 MAX 0,10

4040271/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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MECHANICAL DATA

OCTOBER 1994
PH (R-PQFP-G80) PLASTIC QUAD FLATPACK
[T T
AR AR AR AR AR A
== 40
— =
== ==
 — — — —
= ——  12,00TYP %g %::%
 s— — — — ]
| —— ——
| —— — —— |
| — — S——
iRk GERGERERERREERERGR]:
L 18,40 TYP j: 0,15 NOM
n2 !
:;:gg ‘l_ }_i\ Gage Plane
l_ 2,70 TYP :)%g
« UL e A | Seating Plane
T OMAX 4040011/B 10/94

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
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MECHANICAL DATA

PAL (R-PQFP-G100) PLASTIC QUAD FLATPA10K
=3 330
L T T ‘
HHA AR AR A AR A A A AR ]
1= fso———;
% g::z§l 12,35 TYP :—;:%—g :—3:%:
= o =
1oo|::=\o B —r— 31—Y
BB RBRRLERRBARLRRRAGGL
l:: 18,85 TYP ;0 0,15 NOM
H !
:;:g L }_i\ Gage Plane
TN o
]— 2,70 TYP 010 MIN o
0 0,60
jL.,E_ ) Seating Plane
— 3,10 MAX alo,10
4040272/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
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MECHANICAL DATA

g o e
oo aeenaeaan