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About this Document

This document is intended to report on the work being done by a variety of organizations concerned with surface mount-
ing of area array packages or other high pin count package configurations. The details were developed by companies wh
have implemented the processes described herein and have agreed to share their experiences. Readers are encourage
communicate to the appropriate trade association any comments or observations regarding details published in this doct
ment, or provide additional ideas and details that would serve the industry.

Section 8 of this document represents a listing of standards that are being developed, being updated, or need to be creat
in order to provide for the orderly implementation of Ball Grid Array, or other High-Density Technology. Members of the
industry are invited to participate in the ongoing standardization process.

For additional information regarding material published herein or inquiries regarding the status of standardization activities,
we urge you to contact the organization listed below.

IPC EIA

The Institute for Interconnecting Electronic Industries Association
and Packaging Electronic Circuits 2500 Wilson Blvd.

2215 Sanders Road Arlington, VA 22201-3834
Northbrook, IL 60062-6135 Telephone: (703) 907-7552
Telephone: (847) 509-9700 Fax: (703) 907-7501

Fax: (847) 509-9798
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Implementation of Ball Grid Array
and Other High Density Technology

1 SCOPE * FQFP Fine Pitch Quad Flat Pack

This document establishes the requirements and interac- *LQFP Low Profile Quad Flat Pack

tions necessary for Printed Board Assembly processes for * SVP Surface Vertical Package (Post Stand/
interconnecting high performance/ high pin count I/C pack- Lead Stand)

ages. .Included s informgtion on design principles, mater.ial Organization of the information is initially provided in
selection, boarq fa_prlcatlon, a§sembly technology, testmg accordance to the specific processes (i.e. Design-
strategy, and reliability expectations based on end-use eNVi-Eaprication-Assembly-Test). Component information is
ronments. organized with emphasis on area array type packages.
The focus of the document is on design through testing Although there is some discussion of the peripheral format,
issues related to Ball Grid Array and other high perfor- the major emphasis is on the decision process that forces
mance packages including fine pitch, ultra fine pitch and the manufacturing direction into the area array type pack-

thru-hole PGA. age. Table 1-1 indicates the packages of choice in various
integration of semiconductor technology. Usually the trade-
1.1 Purpose offs switch from peripheral packages to array type pack-

The purpose of this document is to provide confidence in @ges at 208 pins or below 0.5 mm pitch on the peripheral
the Design through Testing processes to ensure that thePackage.

final assembly will meet the intended goals for product Table 1-1 Choice of Packages

performance. Reliability is established through end use

environments that consider the performance requirements Sﬁ?t'ggp;:ﬁor NLngggro?fBF;R:’ Package Types
of assemblies that are used in electronic proo!uct§ in such SS| 16.48 SOIC
markgts as consumer, gomputer, tele'communlcatlon, com Ve 28156 OFFIPGA/BGA
mercial aircraft, industrial & automotive passenger com-
partment, military ground & ship, space (both LEO and LSl 156-256 OEGSQQ;%(%HS&)
GEO), military avionics, and automotive underhood elec- " and PGA
tronics and the customary use of those equipments. VLS 256-500 BGA/PGA
uLsl >500 BGA

1.2 Categorization
The details contained herein are organized according to the1.3 Presentation

various issues and are correlated to the specific high pina|| dimensions and tolerances in this standard are
count, high performance type I/C packages. These include:expressed in metric units, with millimeters being the main

« BGA Ball Grid Array form of dimensional expression. Inches may be shown in
« CBGA Ceramic Ball Grid Array brackets as appropriate and are not always a direct conver-
« CCGA Ceramic Column Grid Array sion depending on the round-off concept or the required
« TBGA Tab Ball Grid Array precision. Users are cautioned to employ a single dimen-
*« MBGA Metal Ball Grid Array sioning system and not intermix millimeters and inches.
* PPGA Plastic Pin Grid Array Reference information is shown in parentheses ().
* PGA Pin Grid Array (Standard and Stag-
gered Pins) 1.4 Producibility Levels
« SGA Stud Grid Array (Surface Mount Ver- The Surface Mount Council, in their “Status of the Tech-
sion of PGA) nology, Industry Activities and Action Plan” identified sev-
* LGA Land Grid Array eral levels of complexity based on manufacturing and
* Plastic assembly processes for electronic assembly. A differentia-
* Ceramic tion was developed that correlated the ease with which an
* QFP Quad Flat Pack assembly process could place, and attach all the parts and
« CQFP Ceramic Quad Flat Pack test the final product. Letters were assigned to reflect pro-
« SSOP Shrink Small Outline Package gressive increases in sophistication of tooling, materials or
« TSOP Thin Small Outline Package number of processing steps.
* TQFP Thin Quad Flat Pack




