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Material in this guideline was voluntarily coordinate
by the Surface Mount Council (SMC), and established
by Technical Committees of IPC, ASTM, EIA an
JEDEC. Members of committees on the four organiza-
tions contributed their time, knowledge and expertise
to blend a cohesive report on the topic covered by this
document. Proposals were sent to key individuals|in
each of the individual organizations for consensus.
Meetings were held to resolve differences or confligts
prior to documenting the information in the final

released version.

The material contained herein is advisory only and jts
use or adaptation is entirely voluntary. IPC, AST
EIA and JEDEC disclaim all liability of any kind as t
the use, application, or adaptation of this material.
Users are also wholly responsible for protecting the
selves against all claims or liabilities for patent
infringement.

Comments Welcome

In order to keep this document as current as possible, the
Surface Mount Council welcomes comments from indi-
viduals reading the document, or implementing the sug-
gested concepts.

Comments may be sent to the ASTM, EIA, JEDEC, or
IPC. All comments will be organized and sent to represen-
tatives of the AD HOC Committee for a yearly review and

updating procedures.
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SMC-TR-001

AN INTRODUCTION TO
TAPE AUTOMATED BONDING
FINE PITCH TECHNOLOGY

About this Technical Report

This document published by the Surface Mount Council is for informational purposes only.
It is not a standard, and in fact, is not a final document.

This document is intended to report to you on the work being done by a variety of organizations concerned
with surface mounting. We invite you to review the details in this document. We then encourage you to com-
municate to the appropriate trade associations or societies any comments or observations you have regard-
ing details published in this report, or ideas for additional details that would serve the industry.

This document contains examples of work being done by the trade associations and societies shown below.
For example, only a small sample of Joint Electron Device Engineering Council (JEDEC) outlines are
included as a part of this Technical Report. Additional outlines will be in the comprehensive standards to be
published later by JEDEC and EIA.

For additional information regarding material published in this Technical Report, we urge you to contact the
organizations listed below.

IPC EIA/JJEDEC ASTM
2215 Sanders Road Electronic Industries Association/ American Society for
Northbrook, IL 60062 Joint Electron Device Engineering Council Testing and Materials
(847) 509-9700 1722 Eye Street, N.W. 1916 Race Street
Suite 300 Philadelphia, PA 19103
Washington, DC 20006 (215) 299-5400
(202) 457-4900 / EIA ocuments

(202) 457-4971 | JEDEC Document Sharing Hub

Copyright IPC-Association Connecting Electronics Industries
Provided by IHS under license with IPC Licensee=Sandia National Lab/5932237100, User=sam, albert
No reproduction or networking permitted without license from IHS Not for Resale, 05/28/2014 12:28:01 MDT

Full document details: IPC SMC-TR-0011989


http://www.avadocuments.com/doc/ipc-smc-tr-001-1989
http://www.avadocuments.com/doc/ipc-smc-tr-001-1989

SMC-TR-001 January 1989

Acknowledgement

In response to the need for a document covering Fine Pitch Technology and Land Patterns, SMC-TR-001 was developed.
Because ASTM, JEDEC, EIA, and IPC have members worldwide who participated in this effort, SMC-TR-001 represents
a comprehensive report on the subject of Fine Pitch Technology, with an emphasis on Tape Automated Bonding (TAB) and
Design Rules. While the principle members of the Task Group are listed below, a special note of thanks goes to everyone
who assisted in the development of this document.

Phil Marcoux, PPM Associates

Chairman and Coordinating Representative of the Surface Mount Council

(Innerlead Bonding Considerations, Reflow Techniques, Electronic Assembly Quality, Electronic
Assemblies Repair & Rework)

Gerald L. Ginsberg, Component Data Associates, Inc.
(General Description)

Paul Hoffman, Olin Mesa
(TAB Pattern Tape Standardization, Interconnection Substrate Patterns)

Bud Cain, Tribotech Corporation
(Inner-Lead Bonding)

Matt Penry, Indy Electronics, Inc.
(Encapsulation, Component Quality)

Scott Voss, Olin Mesa
(Encapsulation, Packaging & Shipping)

Terry Lewis, Unisys Corporation
(Encapsulation)

Whitney Ackerman, Universal Instruments Corporation
(Interconnection Substrate Patterns)

Michael Brueggeman, National Semiconductor Corporation
(Component, Rework & Repair)

John Lau, Hewlett-Packard Company
(TAB Reliability)

Werner Engelmaier, AT&T Bell Laboratories
(Electronic Assembly Reliability)

George Allan, Indy Electronics, Inc.
(Workmanship & Component Quality, Packaging & Shipping)

Steve Holzinger, Rogers Corporation
(TAB Pattern Tape Standardization)

Joe Fjelstad, Printed Circuit Builders Inc.
(Interconnection Substrate Patterns)

Bob Belland, Texas Instruments
(Inner-Lead Bonding)

Carl Cleveland, Boeing Electronics
(Inner-Lead Bonding)

Documents
— ————Pocument-Sharing Hub
Copyright IPCI-;IAssouatlon Connecting Electronics Industries

Provided by IHS under license with IPC Licensee=Sandia National Lab/5932237100, User=sam, albert
No reproduction or networking permitted without license from IHS Not for Resale, 05/28/2014 12:28:01 MDT

Full document details: IPC SMC-TR-0011989



http://www.avadocuments.com/doc/ipc-smc-tr-001-1989
http://www.avadocuments.com/doc/ipc-smc-tr-001-1989

January 1989 SMC-TR-001
Table of Contents
FORWARD  ..ooooevoeoeeeecoeeeeeeeeseoseese s vi 422  DEVICE USAQGE.......coesveeverrerrrareersrerrnianss [.].31
10 INTRODUCTION.... M1 423 T8Piicssessssssns [.].31
1.1 AQVANTAGES ...voveeiiiciiieee e [...1424  BUMPEd Die.....ooooovviiiiiiiiiiinns []. 31
1.2 DiSAAVANTAGES .........cvecvevevereceeisie s []..... 2425  Equipment Considerations ..................... [.]. 31
13 Comparison of Interconnect Technologies .[]... 2 42.5.1  Pulse Thermode .............c.ccooovvvvrrrrrrisiin [.]. 31
1.4 TYPES Of TAB ..o D 4 4.25.2 Die TEMPErature ........cccceeeeviveeeeeiiieeeeenes I;' 32
1.4.1 Bumped Die (Basic) TAB........cococeveeeerenan D 4 4.2.6 Process Control........ccccevvvveeeeesiicciiiiienneenn, |:| 32
14.2 Bumped Tape TAB (BTAB)..........cooovvevennn. []-4 50 ENCAPSULATION oo [L]32
143 Area TAB..ooooooieieieeeeiesee e .55, ENCAPSUIANE TYPES oo . 32
15 TYPES Of TAPE ..o [1-5511  Unfilled EPOXIES wvvvvveeeeeeeereeeereeeenesseans] [..] 32
151 Single-Layer Tape.......ooooveererrerereeeerereeeieen O R L — [ 32
1.5.2 TWO-LAYEN TAPE. ..o ]-..5 5.1.3  SiliCONES....eecviieeecreeiecteeeeee e [.].32
153 Three-Layer Tape .....ooovwwrisivmsssnssse 55, POIIMIAES vvvoeeeeeeeeeeeeeeeeeeee oo ). 33
1.54 Special Co.nflguratlons """""""""""""""" [J...5 5.2 Selection Criteria........cooevveirveieeeieeeieenenes [.]. 33
1.6 Lead Bonding ..........ccoceveeveverrrreeererenan) []..6
161 Inner-Lead BOnding (ILE) .o 0.6 52.1  Need...... e [.].. 33
162 Outer-Lead BONing (OLE)........ 0.6 5.2.2  Processability..... J— e [.].33
L 5.2.3 Thermal Expansion Mechanical Stress
1.7 TAB ApPlICAtiONS .........coocveevcereeierereieias []..6 and Management ... . 33
18 Terms and DEANIONS .......ueweveveennens B 78524  Cleaniness ..o [.].. 33
2.0 PATTERN STANDARDIZATION (TAB Tape) .......... [8  5.25  ADPPEArANCE .........cccocoovevererereeeeeeeereeenens [].33
2.1 TAB Tape FOrmMats ........ocovvverveerseesnen, [J... 85.2.6  LabEING ..o, [.]. 33
2.2 Leadforming ..........cccoveveeverereeeecieeenenenond []...9
o 6.0 SUBSTRATE INTERCONNECTION PATTERNS/

2.3 Other TAB ACHVILY ..o [.]16 LAND PATTERNS ..oovvvririneeseesieeensessesesseeneend [..]33
231 EUIrOPe ... B 166.1 General Land Pattern Design COﬂCGptS...E.. 33
232 ASIB . [.].. 16611  Land Pattern Presentation .................... -] 33
3.0 TAB COMPONENT CARRIERS ......cccccvvurvrnnnns, [[24 612  TAB Package Accommodation................ [..] 33
40 DESIGN GUIDE FOR INNER LEAD 6.1.3  Substrate Manufacturing Allowances .......[..] 34

BONDING (ILB) ...vveeviiveeie e cte e ste et [.]29 6.14 Phototool Considerations ..............c..coc.e... [.]. 34
4.1 Gold/Gold (Au/Au) Inner Lead Bonding...[..]29 6.1.5  Adhesive LOCAtON...........ccovvrrenrvrierrirrinans [.] 34
410 TAPE..coceeieieeeee e [...]... 306.2 DeSIgN RUIES..........ovevervecicicieieeieiean, [.]. 34
4111 Raw MaterialS.........cocoveovvrrerreereerrerrennens. [..]..306.21  Panel Format..........cccoooorvnrerrrrirerenene, [.].. 34
4.1.1.2 Contamination...........cccccveevveeiieneninenennens D 306.2.2 Package Spacing......ccccccvveeeviiieeeeiiiiieeend |;| 34
4.1.1.3 DesSign RUIES.......cooiiiiieiiiiieeeiie e, E 306.2.3 Conductor-to-Land Connection................. E 36
41.2 Bumped Die ......ocoeeiiiiiiiieeecec e |:] 306.2.4 Conductor Width Tolerances...........o...... |:| 36
4.1.2.1 Raw Materials...........cccooviiiiiiiiiniiicins [.].. 30625 Component AIgNMent ...........cooeveveveveenn) [..] 36
4.1.2.2  CON@MINALION. ......overveirieceeieiseieieenines] [.]. 30626  Double-Sided MOUNtNG.....ovovvvorrrrr ] 36
4.12.3  Design RUIES.........oorvviierrerreer []. 30627  soider Mask Clearance ............. .37
413 Process (_':ontrol """""""""""""""""""" Lt 313 Land Patterns ...........ccccevviiiiiiicineeee [.].37
4131  COPlANAtY ....o.oeeeeeeeeeeeeeeeeeeeeeeeeeeeeenen [.].31 631 General Recommendations. ... . 37
4.13.2 Proc.ess Par.ameters ................................. D 3%.3.2 TAB 0.50 mm [0.02q Pitch
4.1.3.3  Quality MONItOrs ..........cccoovvvreereerrererann, [.]. 31 Land Patterns. ... [ 37
4.2 Gold/Tin (Au/Sn) Eutectic Bonding........... [.I31 633  TAB 0.38 mm [0.019 Piigh
421  Device Technology.......c.ccccccoeereveverevenennne. [.] 31 Land Patterns............... ocuments. s7

Copyright IPC-Association Connecting Electronics Industries
Provided by IHS under license with IPC
No reproduction or networking permitted without license from IHS

Full document details: IPC SMC-TR-0011989

———Bocmmni—ﬁwam#qﬁHub

Licensee=Sandia National Lab/5932237100, User=sam, albert
Not for Resale, 05/28/2014 12:28:01 MDT


http://www.avadocuments.com/doc/ipc-smc-tr-001-1989
http://www.avadocuments.com/doc/ipc-smc-tr-001-1989

SMC-TR-001 January 1989
6.3.4 TAB 0.25 mm [0.01Q Pitch 9.5 ILB Final Electrical TesSt.......ccccccveeeeeiiinnnns EI 52
Land PAtterns ........co.eeerereneencserereeneens. [.].. 38
6.3.5 TAB Component Carrier Land Patterns I:I 38 10.0 TAB RI|E'LIA.|I'3ILI.TY I ................................. I:|53
6.4 Plating BUSSING StrUCLUTES ............ooooo.. |:| 38 10.1 Reliability in Gerllera ................................ l:] 53
10.2 Product Categories and End-Use
7.0 OUTER LEAD BONDING (OLB) ASSEMBLY ENVIFONMENES ..o [..]. 53
TECHNIQUES ..., 42 10.3 Modes of Mechanical Failure of TAB ...... I:ISG
7.1 Solder Application ...........ccccceevvveeeeriinnnnn. .42
7.2 Attachment Techniques ............................ [.].. 42 _
7.2.1 Single-Point Bonding ...........cccoeieiiinenee [.]. 42 Figures
7.21.1  Methods ..o [.]. g2Figure 1-1  Typical TAB process flow (bumped wafer)....... B
: Figure 1-2  Printed board-level density comparisons of
7.21.2 Eqmpmgnt ................................................ [L]. a2 Component inferconnecliny (eohques o...... 5
7.2.1.3 Lead Pitch Adaptors..........cccoeevveveriinnnnen, |:| 43 Figure 1-3  Interconnection geometry of bumped-—die
7.2.2 Multiple Package Bonding ...................... [.]. 45 TAB ..ot [l
7.2.2.1 Reflow Soldering, General.............c........ [...].. 45 Figure 1-4  Interconnection geometry of bumped-tape
. TAB (BTAB)....coiiciiciricinicisic s

7.2.2.2 Pulsed Resistance Thermode.................. I:] 47 ( ) ) H

! Figure 1-5 1-, 2— and 3-layer TAB constructions .............. E
7.2.2.3  Other FACIOrS .....c.cveveeveereciceceessieieians [.].. 47_ . .

: ) Figure 1-6  Excising of the leaded die from the
7.3% Cleaning .......cccvveeeieiieeeee e E 48 tAPE CAIMIET....eivvieviecieeeteecte e E
7.4 Rework and Repair.......cccccccvvveeeriiiiiiinnenn. |:I 48 Figure 1-7  TAB mounting Options ...........cccoveveerveiririeinrennnnns 3]
7.41  Package Removal .........cccovirinirinins [..]... 48Figure 1-8  Pocket calculator with TAB device .................... f
7.4.2 Lead Touch-Up.......cccooiiiiiiiiiiiiice [..].. 48 Figure 2-1  Registered features for TAB tape outer-lead

: . . bonding (see Table 2-1)—from JEDEC
7.4.3 Package Repair and Repositioning .......... ... 48 outline UO-017............ ]
7.4.4 Board ReWOfk ........................................... E.. 48 Figure 2-2 Super format TAB tape dimensions

8.0 WORKMANSHIP AND QUALITY ...cooiiiiiiiiiinnn,

(inches)—preliminary dimensions for
reference ONly ...

8.1 Bonding INtegrity ........cocoeeeeiiiiiiiiniiieeeene I:' 49 Figure 2-3  Outer lead pitch versus lead width—
. preliminary dimensions for reference only
8.1.1  AlIGNMENt ..couiveieeieceereeieererseeeeesee e, [..] 49 (mm [inches])—from JEDEC registered
8.1.1.1 Lead Placement..............c.ccooooeiiiiiinnnnn, [.].. 49 outline UO-017.......ccovvmimininccecieeae,
8.1.1.2  Di€ THetA ....eerooeeeeeeeeeeeeereseeeeeeeeeeeeeeeeeeee []. 49 Figure 2-4  Test pad and registration hole details (mm
. [inches])—from JEDEC registered outline
8.1.2 Bump/Lead Deformation................c...cce... |;| 49 UO-017 published December 1988...............
8.1.3 Bond Strength.......ccccvveveeieeiiieeee |;| 49 Figure 2-5 Lead forming parameters ...........c...cccoeevevenn...
8.1.3.1 Inner Lead Bond Strength......................... I:l 49 Figure 2-6  Initial European TAB standard proposal..........
8.1.3.2 Outer Lead Bond Strength..............cc........ [..]. 49 Figure 2-7  Hierarchy of the European TAB
N standardization proposal...........ccccoeevveeriiinennnne
8.1.4  Tape Warpage/Die Tilt .........cccccecevrerrerennn, [} 49 _ o
o Figure 2-8  Proposed for European standardization
8.1.5 Contamination...........cocvveeeiiiiieee e D 50 Preliminary ..........ccoceveveeeeevereeeeeeeee e
8.1.6 ILB INSpection...........cceevvvvvvviviiniiniiiiinn, E 50 Figure 2-9  Preliminary European fiducial mark
8.1.7 Encapsulation l:l 50 suggestions for inner-lead bonding .................
1.7 Encapsulation..........ooeeiiieeeiieiiieneeeeeeen . Figure 2-10  Proposed European test head spacings
8.1.7.1 Incomplete Coverage...........c.cccovcvvevrurnnn. [.].50 and dimensions. e
8.1.7.2 Encapsulant Contamination....................... E| 50 Figure 2-11  Preliminary European TAB features
8.1.7.3 \oids and PiNhoIES .........c..ccoevvrvrerrerennans [.}. 50 (566 Table 2-8)..ovrreereseerr s
; Figure 2-12 Recommended European lead forming
8.1.7.4 Encapsu.lant Cracking...... T——— [..). 50 Dramelor P e .
8.2 Electronic Assembly Quality ................... [.]50 Figure 213 Preliminary European potting dimensions......
9.0 TESTABILITY AND BURN-IN ..oooviviveeeeeeeeeeenn. [.h1  Figure 2-14  Applied POHNG ........ccooovvrsrssssssssssssssssssssssssssss
9.1 Component TeStiNG...........c.ccoeeeeeeeenan, [..]. 51 Figure 2-15  POMliNG & SIZ€...ooovvrviiiirriirrisisssssss
9.2 Test Methodology EI 51 Figure 3-1  40-lead TAB carrier package features, as
...................................... . Shipped (ee Table 3-1) .o
9.3 BUMN-IN...ooieeeee e, [.].51 _ :
Figure 3-2  40-lead TAB carrier package, as Uﬁd
9.4 Assembly Testability ...........ccccoreernicunins [.] 52 (formed and excised) ... ..... locuments

[\Y%
Copyright IPC-Association Connecting Electronics Industries
Provided by IHS under license with IPC
No reproduction or networking permitted without license from IHS

Full document details: IPC SMC-TR-0011989

—————PocumentSharing Hub

Licensee=Sandia National Lab/5932237100, User=sam, albert
Not for Resale, 05/28/2014 12:28:01 MDT


http://www.avadocuments.com/doc/ipc-smc-tr-001-1989
http://www.avadocuments.com/doc/ipc-smc-tr-001-1989

January 1989

Figure 3-3
Figure 3-4

Figure 3-5

Figure 3-6

Figure 4-1
Figure 6-1
Figure 6-2
Figure 6-3

Figure 6-4
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 6-9

Figure 6-10

Figure 6-11

Figure 6-12

Figure 6-13

Figure 6-14

Figure 6-15
Figure 6-16
Figure 6-17

Figure 7-1

Figure 7-2

Figure 7-3
Figure 7-4

84-lead TAB carrier package features, as

shipped (see Table 3-2) ....cccoeeieiicicieene.
84-lead TAB carrier package, as used
(formed and exciSed).......c.ccoevevvveeereeeereeennne.

132- and 180- lead TAB carrier package
features, as shipped (see Table 3—-3)—from

JEDEC Item 11-263 ...ooveveeeeeeeeeeeeeees
132- and 180-lead TAB carrier package,
as used (formed and excised)........cccccceevvernnne

TAB process inner lead bonding diagram .......
Various TAB configurations............cccccceeeeinnnen.
Dummy lands adhesive bonding

Conductor for routing or nonfunctional
(dummy) land configuration ...........ccccccevvvveenne

Sample fiducial SiZzeS........ccccovvvvveiiiieeiiieeene
Narrowed conductor
Modified conductor routing ..........cccceeeeeviveennnnns
Gang solder mask window ..............cccccceennene
Pocket solder mask windows
Recommended lead-to-land configuration

to create fillet formation ...............cccooveeveveeenen.
Land pattern principal dimensions (see

Tables 6-2, 6-3 and 6—4).......c.cccccccvevevereenennn.
Land pattern for 40-lead TAB component

carrier Package .........c.oovvveeiieiiic i laq]
Land pattern for 84-lead TAB component

carrier package ..........ccoceveeriiiiiiiiniec i, @l
Land pattern for 132-lead TAB component
CAITIEr PACKAGE .....vvovvevevvieiesceseiee s
Land pattern for 180-lead TAB component
carrier package ..........cocooeoeeviciiciie

Type 1 bussing structure
Type 2 bussing structure

Type 3 reel-to-reel (left) and TAB carrier
(right) busSiNg StrUCLUIES .........vvvverereeeeeenen.

FPT and SMT assembly using selective
FPT reflow primary side and secondary

SIOE oo
FPT & SMT assembly using mass reflow .......
Soldering tape replacement............cccccevivveennn. @

Thermosonic OLB ball bonding machine
with modified tool tip and omnidirectional

head.........ccoooviiii @

Figure 7-5
Figure 7-6
Figure 7-7

Figure 8-1
Figure 8-2
Figure 9-1
Figure 10-1

Figure 10-2

Table 1-1
Table 2-1
Table 2-2
Table 2-3

Table 3-1
Table 3-2
Table 3-3

Table 6-1
Table 6-2

Table 6-3
Table 6-4
Table 7-1

Table 7-2
Table 7-3

Table 10-1

SMC-TR-001
Ultrasonic OLB wedge bonding machine
with modified tool and rotary head..................
Lead pitch adaptor (see Figure 7-7 and
BE o] 2 U
Quarter-plan view of lead-pitch adapter
(See Figure 7-6 and Table 7-1)........ccccccven.. @l
“I"” Butt lead soldering criteria...........ccccccevve..
Gull lead soldering Criteria.........c.ccooeeerenennes
Bad-circuit/bad-image identification holes........
Surface mount solder attachment reliability
assurance flow chart.............ccocooooeeeeeceenn..
Possible modes of mechanical failure of
face-down TAB Structures...........cccceevvvvvvvvvvnnnne
Tables
Process Comparison ..........ccccccovvninicniicneenne E
Registered Package Body Sizes, Hole

Locations and Maximum Number of Leads

(Inches) (See Figure 2—1) .....cccccccoeerreeeereennnnn.
Lead Pitch versus Maximum Number
OF LEAUS ..ottt

Preliminary European TAB Dimensions
(See Figure 2—11) ..coeovieeeeiiee e

40-Lead TAB Carrier Package Dimensions, ......
84-Lead TAB Carrier Package Dimensions, ...... pel

132- and 180-Lead TAB Carrier Package
DIMENSIONS, vt

Conductor Width Tolerances, mm [in]....
Land Patterns for TAB 0.50 mm

[0.020] PitCh ....ccvieeiieecie e
Land Patterns for TAB 0.38 mm

[0.015"] PitCh..cecvie e
Land Patterns for TAB 0.25 mm

[0.010"] PItCh..eeevieeii et
Lead-Pitch Adapter Dimensional Schedule

(SEE FiQUIE 7-6)...ecveeeiiceieeieicie e
Solder Phase During Reflow............c..ccccvvenee..

Typical Reflow Pulsed
Resistance Thermode Parameters ....................

Product Categories and Use Environments.......

Documents

Copyright IPC-A$sociation Connecting Electronics Industries

Provided by IHS under license with IPC

No reproduction or networking permitted without license from IHS

Licensee=Sandia National Lab/5932237100, User=sam, albert

Full document details: IPC SMC-TR-0011989

Not for Resale, 05/28/2014 12:28:01 MDT

————Pocument-SharingHub
\%


http://www.avadocuments.com/doc/ipc-smc-tr-001-1989
http://www.avadocuments.com/doc/ipc-smc-tr-001-1989

SMC-TR-001 January 1989

Foreword

Background The initial work was done by representatives of a “TAB
Tape Automated Bonding is a semiconductor assembly andForum” under the auspices of the American Society for
packaging technology originally developed by General Testing and Materials (ASTM), and then sent to the Elec-
Electric in 1968 as a possible replacement for wire bond- tronic Industries Association (EIA) and the Joint Electron
ing. Tape Automated Bonding (TAB) literally involves the Device Engineering Council (JEDEC) Committee. The
automated bonding of a semiconductor device (die) to a council recommended that the Institute For Interconnecting
flexible lead frame (tape); the tape (also known as carrier and Packaging Electronic Circuits (IPC) form a liaison
tape and beam tape) is the primary characteristic of TAB with the other two groups in order to determine the entire
assembly. After bonding the die to the tape, the die func- spectrum of standardization for TAB.

tions can be tested by contacting the tape’s test pads priorrpe gyrface Mount Council recommended that representa-
to committing the TAB unit to further processing. tives of the three organizations meet to discuss developing
TAB circuits are produced in many tape widths. The three a unified orderly definition of standards for Tape Auto-
primary widths are 35 millimeter (mm), 48 mm, and 70 mated Bonding, and techniques for implementing this tech-
mm. The 35 and 48 mm tapes are primarily for small chip nology into electronic hardware. At a special two-day
sizes and low lead count. 70 mm tape is primarily used for meeting, an AD HOC Committee was formed. This Com-
VLSI and ASIC devices to accommodate the larger chip mittee recommended the development of this document
size as well as allow fan-out of the test pads to a usable which provides information on standardization to the elec-
layout. tronics community.

Since 1987, the electronics industry has done considerableDuring special review meetings the user community
work to establish standards for Fine Pitch Technology reviewed the material contained in this report. All com-
(FPT) and Tape Automated Bonding (TAB). FPT is emerg- ments received from a world-wide industry circulation
ing as the descriptive term for the interconnection technol- were discussed and merged into the present document.

ogy for fabricating and assembling integrated circuit (IC) After the appropriate review and comment period, this
packages with finely pitched leads, ranging from 0.1 to 0.5 document was published by the Surface Mount Council so
mm (0.004 to 0.020). that members of the electronics industry could obtain this

Fine Pitch Technology offers many advantages over important information on standardization and implementa-
Through Hole Technology and conventional Surface Mount fion of Fine Pitch Technology.

Technology (SMT), including the following: The SMC-TR-001 document will continue to evolve. As
« Lower Component Package Cost the technology matures, updates will be provided so that
the user community is continually apprised of new tech-

* Lower Profile .
nigues and progress.

« Greater Density

T The groups involved in writing of this document are now
 Improved Reliability

. writing and issuing standards documents for the fine pitch
* Improved Electrical Performance packages, board design and board assembly requirements.

 Greater Flexibility Classifications

Many standards exist to support this technology and the pesign and performance requirements for Fine Pitch Tech-

missing pieces are rapidly falling into place. Some suppli- nology and Tape Automated Bonding vary for different
ers are accepting these standards even before they are finalsng-product applications.

ized. It is also possible to buy compatible TAB tape carri-

ers and sockets. Equipment vendors are moving rapidly to
build off-the-shelf handling systems now that some stan-
dards have been adopted by the industry.

Three general classes for different end product applications
have been established to reflect progressive increases in
sophistication, functional performance requirements and

testing inspection frequency. These three classes are as fol-
In March of 1988, the Electronic Industries Association’s |ows:

JC-11 Committee approved registration for TAB tape carri-
ers compatible with outer lead bonding pitches of 0.5 mm
(0.020) and 0.25 mm (0.019. In addition, three tape out-
lines were registered for “Super” widths.

¢ Class 1 —Consumer Products
This class includes television, toys, home entertainment,
electronics and noncritical consumer and industry control
devices. Products in this class are suitable for applications
Presentations were made to members of the Surface Mount where cosmetic imperfections are not of importance and
Council on all the work done during 1987 regarding stan- the major requirement is functionality of the completed
dardization for TAB devices and techniques. product. Documents
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e Class 2 —General/Industrial tolerated, or the equipment is a life-support item. Prod-
This class includes computers, communication equip- ucts in this class are suitable for applications where high
ment, sophisticated business machines, instruments in levels of assurance are required and uninterrupted service
certain non-critical military applications. This class of is essential.
product is suitable for high performance commercial and
industrial products in which extended life is required, but \jnjess otherwise noted, dimensions and tolerances are
for which uninterrupted service is not critical. Certain expressed in metric with inches shown in brackets [ ], and
cosmetic imperfections are allowed. are not necessarily direct conversions in order to provide

* Class 3 —High Reliability usable numbers. Users are cautioned to employ a single
This class includes those equipments where continuedsystem and to not intermix millimeters and inches. Refer-
performance is critical, equipment down-time cannot be ence information is shown in parentheses ( ).

Documents
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An Introduction to Tape Automated Bonding
Fine Pitch Technology

1.0 INTRODUCTION solder “bumping” (printing and reflow of paste before
The use of fine pitch technology will increase with the component placement).

increasing use of higher pin count devices such as
Application-Specific Integrated Circuits (ASICs) and
microprocessors. A fine pitch package is any package with
lead pitches 0.625 mm [0.0ZFor less as long as the pack-
age is molded or encapsulated to allow pretesting before
placement on the substrate. The maximum size of the pack-Since the die in the fine pitch packages are usually large,
age is controlled by, among other things, the ability of the they are also usually susceptible to moisture induced pack-
pick-and-place machine to accurately place the device onage cracking and hence require baking before reflow. Also,
the substrate. This size is generally around 37.5 mni]1.5 such packages may require heat sinks to provide effective
maximum on each side. If the pin counts increase such thatpackage cooling. However, attaching heat sinks before
the package size must exceed this limit, the lead pitch mustreflow often interferes with accurate placement.

drop below 0.625 mm [0.025to maintain the size around
37.5 mm [1.3], depending on the type of pick-and-place
machine.

The reflow process may also have to change. For example,
a hot bar process may be easier than infrared or vapor
phase. Such a system combines placement, soldering and
rework in one machine.

So, fine pitch may significantly affect the existing SMT
processes. Nonetheless, high pin count devices require Fine
Pitch Technology. One promising type of Fine Pitch Tech-
The effect of the fine pitch on the existing Surface Mount nology is Tape Automated Bonding (TAB). TAB uses
Technology (SMT) infrastructure depends on the lead photo-imaging/ etching processes to produce conductors on
pitch. For example, for lead pitches of 0.625 mm [0.J25 a dielectric/conductor tape “movie-film” format. (See Fig-
and above the existing SMT processes of screen printing,ure 1-1).

placement, reflow and rework can be used with some modi- ¢ o5t visible aspect of a TAB system is the carrier tape,
fication. However, FPT requires thinner printing paste. One which is 8 to 70 mm [0.32 to 2'§ wide and stored on

solution is dual thickness printing, whic'h can deposit 0.2 o015 Windows are formed at specific locations in the tape
mm [0.008] of paste for 1.25-mm _[0'05(1) packages and and a thin conductive layer is applied to the tape, usually
0.15 _mm_[0.006] of p.aste for fllne p|tch packages. Arjother 0.035 mm (0.0014 thick copper. A conductive pattern is

solution is geometric reduction in screens/stencils. For then created in the conductive layer to give the desired

accurate placement, the need for vision becomes almost .o .onnection circuitry with “beam-type” leads that
mandatory. Also, the rework process becomes somewhat

Foult. th b the h X i extend over the windows in the tape. In subsequent pro-
mﬁoret.dl ICU t, though the hot air systems can still be used cessing, the beams are bonded to an integrated circuit die
effectively.

that is precisely located under the windows. Sprocket holes
Some packages with 0.625 mm [0.0RSead pitch are or features on the tape carrier permits automated tape-
available with and without corner bumpers. The bumpers handling equipment to accurately position the individual
protect the fragile leads from damage. The Japanese packdice for the subsequent processing operations, such as test-
ages generally do not have corner bumpers and requireing, burn-in, and board mounting. Fiducials/registration
waffle packs for component handling. This then compli- marks on the tape may be used for alignment with vision
cates problems in component placement because a wafflesystems during bonding/handling.

pack handler is generally needed to pick-up parts from the ; 1 advantages For mounting semi-protected integrated

waffle pack to a fixed pick position. circuit (IC) dice to printed boards, TAB has the following
The effect on the SMT infrastructure is even more signifi- advantages:
cant when the lead pitch drops to 0.5 mm [0.026r e The bonding areas on the die can be hermetically sealed

below. The package design itself may have to change so by a bump or cap on the bonding land.

that the package can be held in a carrier. The carrier pro-, Tap requires less gold than gold wire bonding.

tects the IeaQs during testing, shipping and handllmg buF t, TAB test leads provide a means for pretesting and “burn-
must be excised and bent before placement. This requires .

either a different pick-and-place system or an attachment in” of the dice prior to their final mounting.

for excising the carrier and bending the leads. Also, proper * Innerlead Bonding pads can be 0.05 mm [0:QGquare
screen or stencil printing of solder paste becomes difficult. ©n 0.1 mm [0.004] spacing, or even smaller.

Hence, solder is applied by other means such as plating ore High input/output counts (300 or Bﬁ&lﬁlﬂﬂents
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Testing on tape

Etched and
ploted tope

Inner lead bonding

Bumped and

IPC-tr-001-1-1

Figure 1-1 Typical TAB process flow (bumped wafer)

eLow (0.75 mm [0.030]) profile chip-on-board (COB) < TAB bonding and bumping equipment is more sophisti-

assemblies. cated than printed board assembly equipment.
« Weight reduction.  Chip-on-tape components (TAB carriers) are presently
« Automated mass bonding of the leads is possible. expensive in small quantities.
« TAB chips require only a fraction of the surface area * TAB inner- and outer-lead bonding locations have not yet
required for packaged IC dice (see Figure 1-2). been fully standardized.

« The rectangular TAB lead has a lower lead impedance * Dynamic burn_—in of TAB pagkages is more costly in both
and inductance than a round wire, thus enhancing high- hardware tooling and burn-in.
speed applications.

» Since leads are excised during the placement operations1.3 Comparison of Interconnect Technologies Fine

lead damage due to shipping and handling is minimized. Pitch Technology (FPT) differs in several respects from
both Through- Hole Technology and TAB board assembly
Surface Mount Technology (SMT). Table 1-1 lists the main
aspects of package interconnecting and rates the applicabil-

) ity of three different technologies for each aspect.
1.2 Disadvantages Disadvantages of the TAB process

are as follows: Through-Hole Technology requires component lead mount-

each application, at both the chip and board interfaces. equired for SMT or FPT. In most SMT design technolo-
gies, vias are located away from the land pattern in order

) i ) to minimize solder flow down the hole and away from the
* ;I'here 'S presently a lack of commercially available ang This approach wastes real estate. A better alternative
bumped” tape, wafers, or dice. is FPT which uses lands with solder-fildd@geuments
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IPC-tr-001-1-2
Figure 1-2 Printed board-level density comparisons of component interconnecting techniques
Table 1-1 Process Comparison
Through-Hole Surface-Mount Fine-Pitch
Technology Technology Technology
Lands with Lead Mounting Holes 5 — —
Lands with External Vias — 5 3
Lands with Internal Vias — 2 4
Component Insertion 5 — —
Component Placement — 5 3
Component Lead Excise, Form & Placement — — 3
Use of Solder Paste — 5 3
Use of Solder Mask 3 4 4
Land Solder Bumping 0 3 4
Use of Conductive Adhesive 0 1 2
Wave Soldering 5 2 0
Mass Reflow soldering — 5 4
Localized Reflow Soldering 1 3 4
Manual Assembly (in volume) 2 1 1
Automated Assembly (in volume) 5 5 5
Rework and Repair 5 4 4
Process Control 3 4 5
5 = Essential or Common Usage 2 = Not Recommended or Stretching the Technology
4 = Possible and Recommended 1 = Possible (but impractical)
3 = Desirable (but not mandatory) 0 = Avoid at All Costs
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Through-Hole technology commonly uses automated com-
ponent insertion while FPT and SMT use automated com-
ponent placement. Manual assembly is possible for each of]
these approaches but not practical for volume assembly. ! ]

SMT assemblies commonly use solder paste to add enough /W“mm asaivation Window
solder to assure a quality solder joint. Unfortunately, solder Awminum Terminal £ad g 7 3 é

paste complicates the interconnection process and hides

Advesiod Layer l

TAB Load

yield problems caused by board solderability. Solder
bumped lands avoid some of these problems. Solder
bumped lands are made by adding fused solder to each
land area prior to assembly. Flux holds the component and IPC-r-001-1-3

cleans the metal oxides during reflow. Figure 1-3 Interconnection geometry of bumped—die TAB

Conductive adhesives can replace the solder joint; how- conductor manufacturer, independent bumping facilities, or
ever, this approach is not recommended in volume produc-py electronic companies producing “in-house” TAB Chip-
tion because of high costs and process difficulties. Wave On-Tape components.

soldering is commonly used for through-hole technology . , ,

but is not always suitable for SMT components and should Since TAB technology is relatively new, bumped wafers

not be used for FPT packages. SMT and FPT packages ar‘,:trom semi-conductor manufacturers are not readily avail-
best reflow soldered either in mass or individually (local- able. !n addition, bare wafers may be d,'fﬁCUIt to obtain (for
ized reflow). bumping) because of the manufacturer’s concerns over pro-

_ _ _ _ cess propriety and subsequent bumping technology. As
Since no process is perfect, rework and repair techniquesTAB technology matures, these problems will probably be

are always necessary, but you should avoid them becausgesolved (see Section 4.0 for further details of TAB wafer
rework and repair costs money and reduces quality. In par- bumping).

ticular, the cost of rework and repair increases significantly
as the lead pitch and lead size decrease.

Siticon

Bumps on the die are electroplated onto the barrier metal
at each land position. When the bump barrier metal passi-
The best method to reduce the amount of rework and repairyation overlaps the passivation, this completely seals the
and its attendant cost is effective process controls. The die and further enhances TAB's reliability as an assembly
complexity of the FPT packages, especially when mixed on process. Solder bumps, copper bumps and other metals can

boards with through hole and surface mount packages,also be used, and both copper and gold can be tin plated.
makes good process control for this technology essential.

1.4 Types of TAB The initial stage of TAB wafer prepa-  1-4-2 Bumped Tape TAB (BTAB) The other TAB pro-
ration is much the same as that for wire-bonded wafers. A €SSing approach (Figure 1-4) puts the bump on the tape
pinhole-free silicon nitride passivation layer, or in some rather than on the die. This approach is known as BTAB.
cases silicon dioxide or polyimide, is deposited at low tem- N €ither case, the bumps are necessary to elevate the
peratures. The passivation is selectively removed leaving a€tched tape conductors above the die to prevent shorting of
good portion of the aluminum landed exposed. The die can the leads.

now be either wire bonded or undergo additional TAB fab-
rication.

TAB Lead
There are basically two methods for fabricating TAB Chip- 4 =

On-Tape Components: Bumped Die (Basic) TAB and
Bumped Tape TAB (BTAB). Sume

B . « - Psssivation
1.4.1 Bumped Die (Basic) TAB In the “basic” bumped- Window Aluminum Terminai Pad

chip TAB approach, (Figure 1-3), a barrier metal, such as -——A / —
titanium-tungsten, is deposited over both the exposed alu- ) * .

minum and over the passivation on the periphery of the
land. This, plus the addition of 0.025 mm (0.0phigh
gold bumps, helps ensure the reliability of the TAB con-
nections to the tape during the innerlead bonding (ILB)
process. IPC-tr-001-1-4

The bumping process is typically performed at the wafer Figure 1-4 Interconnection geometry of bumped-tape
level. Wafer bumping may be performed by the semi- TAB (BTAB) pf)ocuments
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1.4.3 Area TAB One of the most recent interconnection Sprocket and window patterns in the insulation are formed
technologies is known as “Area TAB.” In this approach, by chemical etching; lead and sprocket patterns are formed
circuit patterns are fabricated on the tape. This allows the in the copper using normal print-and-etch methods. The
die designer to put the I/O lands at any position on the die, insulating film is a carrier, so that copper leads can be
as opposed to being on the periphery of the die. electrically isolated from each other in order to allow func-
tional electrical testing of tape-mounted IC dice.

1.5 Types of Tape In general, there are three types of
TAB construction: Single-Layer, Two-Layer, and Three-

. 1.5.3 Three-L T Three-layer TAB
Layer (Figure 1-5). 5.3 Three-Layer Tape ee-laye tape uses

adhesives to hold conductive and insulating layers together.
To form sprockets and windows, adhesive-coated insulat-
ing film is precisely punched, then conductive foil is lami-

nated to the film. Print-and-etch of the copper side yields

f ingle-I terial is 2 .07 ) : : :
used for single-layer material is ounce, 0.07 mm the desired lead configurations and test lands. As with two-
(0.0028), rolled copper. The lead pattern is formed by a . : . .
layer material, the insulator acts as a carrier and electrically

photoresist-etch operation. Single-layer TAB is the lowest isolates the leads to allow functional testin
cost TAB construction, but is not electrically testable 9
because the conductive foil ties all leads together.

1.5.1 Single-Layer Tape Single-layer TAB tape has a
conductive foil without any insulating layer. The foil most

1.5.4 Special Configurations Multimetal TAB tapes can
1.5.2 Two-Layer Tape Two-layer TAB tape is composed be formed in a similar manner. Also, special configurations
of a conductive layer and an insulating layer. It is made can be achieved by combining portions of the processes
either by depositing copper directly onto a base insulating used to make the three basic types of TAB. Multimetal
film, or by casting a film directly onto copper foil. The TAB enhances performance and contributes to the feasibil-

insulator is usually polyimide. ity of area TAB.

1 Layer

0.061 mm [0.00247] Copper__\ Vo oy PHOTO MAGE Erchm
1 N | | v 3
2 Layer " FORME
PATTERNS IN COPPER FORMED
0.036 mm [0.0014"] Copper_\ BY PHOTO IMAGE ETCHING
£ : | N | 3

{ P e I I

0.051 mm [0.002"] Polyimide _/

Patterns in Polyimide and Adhesive
3 Layer formed by precision punching

0.036 mm [0.0014 ") Copper

PATTERNS IN COPPER FORMED
0.025 mm [0.001 "] Adhesive \\ / BY PHOTO IIAGE ETCHING
2 , |

0.127 mm [0.005"] Polyimide_/

formed by precision punching
IPC-tr-001-1-5
Figure 1-5 1—-, 2— and 3-layer TAB constructions
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1.6 Lead Bonding Initially OLB equipment was predominately custom made

because of the wide variety of dice, tape and package/board
1.6.1 Inner-Lead Bonding (ILB) After the tape is fully types involved. Standardization efforts by the JC-11 Com-
fabricated, the next operation is to make the inner-lead mittee have improved this situation by defining a set num-
bonds between the die and the etched cantilevered conducber of tape configurations. This tape standardization, espe-
tors on the tape. The positioning for this operation is con- cially the window details, helps in dice, package, board and
trolled by the sprocket holes on the tape or by vision sys- equipment design. However, for nonstandard tapes with a
tems that directly view the leads and bond pads. given combination of chip and package/board types, only
Monitoring the die position is done using a television the excising tool, thermode lead-forming tool (if required)
monitor or a microscope. and work fixtures need to be customized.

Simultaneous or sequential bonding of all internal intercon- The first step in the OLB process is to excise the leaded die
nections is then performed by either thermocompression,from the carrier tape (Figure 1-6). The leaded die is then
thermosonic, ultrasonic, laser or reflow bonding. Leads transferred to the board in a way that precisely maintains
may be bonded one at a time using a single-point bonderthe original relationship of the die with respect to its tape

with any of these techniques. Mass bonding is also possiblesprocket holes or to a vision system that positions leads to
using thermocompression and reflow techniques. lands. Thus, the die will be accurately placed on the board.

Once the die are bonded to the tape, the plating bus pointsDepending on the TAB mounting configuration (see Figure
are punched out or otherwise electrically isolated (Figure 1-7) a secondary lead-forming operation may be included.
1-6) in order to allow the individual dice to be electrically When required, care must be taken to assure that the leads
tested and, if required, burned-in. This step is not neededare shaped down to the board level without shorting them
with tin-coated tape because it has no plating bus bar, andagainst the electrically-active edge of the die (see also
thus its leads are already isolated. paragraph 6.1.2.)

FLAT MOUNT

TAPE LEAD
..

INVERSE "FLIP" MOUNT

TAPE LEAD

FORMED MOUNT

TAPE LEAD
Jm«w

L 1

IPC-tr-001-1-7

Figure 1-7 TAB mounting options

IPC-1r-001-1-6 A bonding operation is then performed on all interconnec-
tions by either thermocompression bonding, thermosonic
bonding, ultrasonic bonding, reflow, or the use of conduc-
tive adhesives. Leads may be bonded one-at-a-time using a
single-point bonder, or mass bonded using thermocompres-
1.6.2 Outer-Lead Bonding (OLB) After the die has been  sjon, reflow and conductive adhesive techniques.

tested and burned-in, if applicable, the outer-lead bonding

operation (OLB) transfers the die, with its leads, to the 1.7 TAB Applications Applications for TAB vary widely
next-level package or printed wiring board. It is a multiple- depending on overall end-product packaging requirements.
step process that is usually done sequentially on a singleTAB is commonly used to attach chips_to both organic
piece of equipment. (printed wiring board) and inorganic (caﬂewﬂﬁtﬁﬁis

————Pocument-Sharing Hub

Figure 1-6 Excising of the leaded die from the tape
carrier
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It has also been used in large assemblies, as well as inBump A raised metal feature found on either an integrated
single-chip and multi-die packages. circuit bond pad or at the end of the inner lead on TAB
tape. It is used as part of the interconnect mechanics and

When cost-performance trade-offs are the driving force for [netallurgy between the lead and the integrated circui.

the application, assemblies such as the consumer produc

shown in Figure 1-8 can be made in large quantities. Also, ., Cratering An inner lead bond defect, caused by sili-

where extremely low assembly profile is important, TAB oo that has broken away from the integrated circuit die. It
has been used to assemble “smart” credit cards that are;

i is usually under the bump on the bond pad and usually
only 0.75 mm (0.039 thick. Such cards are expected t0 5 ,5e( by improper bonding conditions.
find a wide usage in banking, telephone, retail and con-

sumer applications. Die Theta The angle that the edge of the die makes with

TAB is also used for small-size and relatively-low cost the tape side.
military personnel “dogtags.” In addition, TAB dice are

replacing conventional through-hole and surface mount
printed wiring board assemblies in several applications.

TAB is also being used to package gate array dice for mid- £pcapsuiation A coating on the surface of an integrated

range and high-end computers, because of its ability t0 gjrcyit die to provide mechanical and environmental pro-
support high lead counts (300+) with good electrical per- taction.

fprmance.

Edge Shorts Electrical shorts caused by the TAB leads
making contact with the edge of the integrated circuit die.

Excise The severing of the outer leads of a TAB bonded

1.8 Terms and Definitions The following is a list of the integrated circuit from the excess carrier material in order
terms typically used in the Tape Automated Bonding Indus- to isolate the die and leads prior to placement onto a sub-
try: strate.

Adhesion Layer The metal layer that adheres the barrier Fine Pitch Technology (FPT) A packaging and intercon-
metal to the aluminum bond pad on the surface of the inte- necting technology for integrated circuits packages with
grated circuit. leads on less than 0.6 mm (0.02%enters.

Barrier Metal A metal layer used to seal the bond pad on Gang (Mass) Bonding  The bonding of two or more TAB
the surface of an integrated circuit die. leads at the same time.

Figure 1-8 Pocket calculator with TAB device Documents
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Inner Lead Bonding (ILB)  The bonding of the leads on a after bonding to the substrate. Test lands and supporting
TAB tape to an integrated circuit die. areas are cut away or excised prior to packaging or board

mounting.
Land A portion of a conductive pattern usually used for

electrical connection, component attachment, or both. Because each IC die may have different pad pitches, pad

dimensions, and pad X and Y locations, only those features
Lead The conductor formed on the TAB tape that is used outside the die area can be standardized. Features that can

to electrically connect an integrated circuit to a substrate. P€ registered are:
» Package size prior to the leads being formed, in an “as-
Lead Forming Bending of the TAB lead so that it will shipped” condition

contact a substrate for outer lead bonding. « Package body size after lead forming and excising

Negative Lead Egress (NLE) ~ Bending of the lead from the  ° The outer lead window inside dimension
inner- lead bond towards the edge of the die, increasing thee Test pad size and location

likelihood of edge shorts. « Outer lead dimension and pitch

Outer Lead Bonding (OLB) ~The bonding of the excised ° Redistration features

end of TAB leads to a substrate. It may be either reflow, 2.1 TAB Tape Formats The interior inner-lead bond pat-
thermocompression or thermosonic bonding. tern of these TAB tapes is user-definable. These patterns
allow the development of component carriers (Section 3.0),

Passivation ~ An insulating layer that is directly over an test and burn-in sockets (Section 9.0), and land patterns on
integrated circuit die to protect die surfaces from contami- printed wiring boards and hybrids (Section 6.0).

nation, moisture and foreign patrticles. . . o
The number of leads required for a particular application

Single Point Bonding  The bonding of only one inner or ~May not be the same as the maximum number allowed on

outer TAB lead at a time. a given standard pattern. In this case two options are avail-
: able, either retain the maximum number of leads the pat-

Slide carrier A mechanical holder that precisely locates tern allows with some nonfunctional outer leads or remove

singulated tape to facilitate handling for assembly opera- the unneeded leads. The convention for removal of leads

tions. from the pattern is to remove from the outside ends of all
rows of leads symmetrically (if possible).

Support (Omnibus) Ring A ring of dielectric material that

is used to support and hold the TAB leads in place relative

to each other.

As an example, a particular user may require a package
with 124 lands on a 0.5 mm (0.020) pitch. The user
chooses the 20.57 x 20.57 mm (0.810 x 0:3Mjindow on

a 35 mm (1.378 wide tape. The registered tape pattern
allows 132 leads maximum, so the user removes one lead
from each outer end of each row (2 leads per row) on all
four sides of the tape to satisfy his requirements for 124
leads.

Tape Automated Bonding (TAB) A fine pitch technology  Figure 2-2 shows the preliminary format for “super” for-

for providing the interconnections between integrated cir- mat TAB tape. Super format tape has smaller sprocket
cuit die and substrates with conductors that are on a carrierholes spaced more closely to the tape edge than “standard”
tape. format TAB tape. The registration covers only super format
tapes. The obvious advantage of the super format is the
greater amount of patternable copper area between sprocket
holes as compared to a standard format.

Tape The carrier for the TAB conductors that interconnect
the die to the substrate. It may be a single layer-metal foil;
two layer-dielectric with plated conductors; or three layers,
i.e., dielectric, adhesive, and metal-foil layers.

Thermode A contact tool used for inner (ILB) or outer
lead (OLB) gang bonding.

Window An opening in a dielectric layer through which Table 2-1 gives the registered (JEDEC UO-017) package
the TAB conductor leads are exposed for bonding pur- body sizes (window sizes) for the S35, S48, and S70 mm

poses. tapes as well as the locations of the registration holes used
for slide carrier mounting or other physical location
2.0 PATTERN STANDARDIZATION (TAB Tape) schemes. All of the windows are square except for one

This section describes the preliminary outlines and features'€ctangular window on S35 mm. In every case the OLB
for JEDEC registered TAB tape (Figure 2-1). Unlike other window is 2.375 mm (0.093 wide.

surface-mount components, TAB tape is delivered to the Figure 2-3 shows the three preliminary outer lead pitches
user in a format that is different from the package format — 0.5 mm (0.020), 0.375 mm. (0 015,Dnc)uments
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D, Defines the tape width or format
(i. e. 35mm, or 48mm or 70mm)
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Registration Holes
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Pin #1 IID Area
NOTES:

1. All dimensions and tolerances conform to ANSI Y14.5-1982.

. Datums A-B and D are to be determined where the center leads exit the body.
. Controlling dimensions are in inches.

. D1 and E1 are the inner edges of the OLB window and are equivalent to the package body size; the area between D1 and EL1 is user definable.
. Tie bar feature shown is optional.

g A~ W N

IPC-tr-001-2-1

Figure 2-1 Registered features for TAB tape outer-lead bonding (see Table 2—1)—from JEDEC outline UO-017

(0.010) — and their respective lead widths from JEDEC < Bend radii of 0.125 mm (0.00%
UO-017. Lead width tolerance depends on a given tape. | ead forming angle of 10 degrees
manufacturer, but is generally £ 0.0125 mm (0.000Fig- . ) .
I . .+ Polyimide-up configuration
ure 2—4 shows preliminary details for test pads and regis-
tration holes. ¢ Foot length of 0.75 mm (0.03D
e Inner clamping distance, S1 of 0.375 mm (0.015

« Height above board or substrate to be determined by user
(depending on die thickness, board clearance desired,
etc.).

Srhis height determines the leg length. Heights less than 0.9
mm (0.038) are consistent with other dimensions in Table

The following are suggested guidelines for good lead form- 2-1, the JEDEC registered TAB tape, and the footprints and
ing: guidelines of Section 6. Documents
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2.2 Leadforming Section 6 describes OLB land patterns
that can be used with a variety of TAB package configura-
tion formats. This section recommends details of the lead
forming that can be used as general guidelines (see Figur
2-5).
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< A 4
B
C
I
<+ E >
IPC-tr-001-2-2
FORMAT A B C D E

S35 1.377 0.187 0.056 0.056 1.253
S48 1.897 0.187 0.056 0.056 1.766
S70 2.755 0.187 0.056 0.056 2.630

Figure 2-2 Super format TAB tape dimensions (inches)—preliminary dimensions for reference only

Table 2-1 Registered Package Body Sizes, Hole Locations and Maximum Number of Leads (Inches)

(See Figure 2-1)

Maximum Number of Leads
Tape Package Body Registration Hole 0.020 0.015 0.010
Format Size (D1/E1) Locations (V/V1) OLB Pitch OLB Pitch OLB Pitch
S35 0.410 0.670 60 84 124
S35 0.610 0.870 100 132 204
S35 0.810 1.070 140 188 284
S35 0.810/1.620 1.070/1.880 220 296 444
S48 1.010 1.270 180 244 364
S48 1.310 1.570 244 324 484
S70 1.510 1.770 284 372 564
S70 1.710 1.970 324 428 644
S70 1.910 2.170 364 484 724
S70 2.110 2.370 404 532 804

From JEDEC registered outline UO-017
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Table 2-2 Lead Pitch versus Maximum Number of Leads

ASTM TAB Standard Chip
JEDEC TAB Tape Outlines Bond Pad Pitch Progression

Tape Width Lead Pitch

Lead 0.51 mm 0.38 mm 0.25 mm | 0.220 mm | 0.185 mm | 0.150 mm | 0.100 mm
Count 35 mm 48 mm 70 mm [0.020] [0.015] [0.010] [0.0067] [0.0073] [0.0059] [0.0039]

38 X X X
32 X X X
40 X X X
a4 X X X

60 X X

68

84
100
124
132
140
144 X X X X
168 X X X X
180 X X X X X X
188 X X
196 X X X X
204 X X
220 X X
244 X X X
256 X X X X
284 X X X X
296 X X
300 X X
324 X X X X
360 X
364 X X X X
372 X X
384 X
400 X
404 X X
420 X
428 X X
444 X X
484 X
532
564
644
724
804

x
x
x
x

XX | X[ XX
x

x
x

XX | X|X|X][X

XX | XX
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Table 2-3 Preliminary European TAB Dimensions  (See Figure 2—-11)

Window Geometries

D E F G
Std. TAB A B C max. max. min. exc. H
A& 7.0 6.20 2.0 5.0 4.20 1.00 10.60 10.25
A-A [0.275] [0.244] [0.070] [0.197] [0.165] [0.039] [0.417] [0.4035]
B 9.60 8.70 2.0 7.60 6.80 1.00 13.20 12.70
[0.378] [0.3425] [0.070] [0.300] [0.268] [0.039] [0.520] [0.500]

Suggested OLB Leads

P W S 1/0s 1/0’s
Pitch Width Space A&A-A B
0.580 0.229 0.280 48 64
[0.020] [0.009] [0.011]
0.381 0.178 0.203 60 84
[0.015] [0.007] [0.008]
0.304 0.152 0.152 84 108
[0.012] [0.006] [0.006]
Tolerances Contour Position
Specific Forms to Sprocket Holes + 50 um / 0.002" + 50 um / 0.002"
Metal Layer to Sprocket Holes + 10 pm / 0.0004" + 50 ym / 0.002"

Note: mm [inches]
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IPC-tr-001-2-3
Pitch Option (B)
Feature 0.51 mm [0.020 "] 0.38 mm [0.015"] 0.25 mm [0.010 "]
A OLB Lead Width 0.25 [0.010] 0.18 [0.007] 0.125 [0.005]

Figure 2-3 Outer lead pitch versus lead width—preliminary dimensions for reference only (mm [inches])—from JEDEC

registered outline UO-017

Documents

Copyright IPC-Association Connecting Electronics Industries
Provided by IHS under license with IPC
No reproduction or networking permitted without license from IHS

Full document details: IPC SMC-TR-0011989

"———BotuﬁmﬁﬂamﬁgHub
1

Licensee=Sandia National Lab/5932237100, User=sam, albert
Not for Resale, 05/28/2014 12:28:01 MDT


http://www.avadocuments.com/doc/ipc-smc-tr-001-1989
http://www.avadocuments.com/doc/ipc-smc-tr-001-1989

