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Foreword

The text of document 91/705/FDIS, future edition 1 of IEC 61188-5-8, prepared by IEC TC 91, Electronics
assembly technology, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC
as EN 61188-5-8 on 2008-02-01.

This European Standard is to be read in conjunction with EN 61188-5-1.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2008-11-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2011-02-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61188-5-8:2007 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to-be’addedfor the standard indicated:

IEC 61191-1 NOTE Harmonized as EN'61191-1:1998 (nhot modified).



-3- EN 61188-5-8:2008

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60068-2-58 =" Environmental testing - EN 60068-2-58 2004 ?
Part 2-58: Tests - Test Td: Test methods + corr. December 2004
for solderability, resistance to dissolution of
metallization and to soldering heat of surface
mounting devices (SMD)

IEC 60191-2 Series Mechanical standardization of - -
semiconductor devices -
Part 2: Dimensions

IEC 61188-5-1 =" Printed boards and printed board EN 61188-5-1 2002 ?
assemblies - Design and use -
Part5-1: Attachment (land/joint)
considerations - Generic requirements

IEC 62090 _ Product'package labels for electronic EN 62090 2003 ?
components using bar code and two-
dimensional symbologies

1)
2)

Undated reference.

Valid edition at date of issue.



SIST EN 61188-5-8:2008

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61188-5-82008
httpsy//standards.iteh.ai/catalog/standards/sist/70b123e7-e69a-406f-98e8-
29e5a57bc704/sist-en-61188-5-8-2008



IEC IEC 61188-5-8

Edition 1.0 2007-10

INTERNATIONAL
STANDARD

Printed boards anﬁBﬂhaSTd&NMd)—REMMW% -
Part 5-8: Attachment (Iand(jg{r&}fdaiiﬁgﬂwﬁ.—aﬂea array components (BGA,

FBGA, CGA, LGA)

SIST EN 61188-5-8:2008
https//standards.iteh.av/catalog/standards/sist/70b123e7-e69a-406£98e8-
29e5a57bc704/sist-en-61188-5-8-2008

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE U

ICS 31.180 ISBN 2-8318-9343-7



—2- 61188-5-8 © IEC:2007(E)

CONTENTS

O L L @ 1 I PP 4
LN 75 1 L@ N 1 ] 6
S Yo 0] o 1PN 7
NOrmMative refereNCEeS ... 7
General INformMatioN .. ... e 8

3.1 General component desCription ..o 8

3.2 MK e 8

3.3 Carrier packaging format........cooiiiiii s 9

3.4 Process CoNSIiderations ........cooiiiiiii e 9

N = 1€ N (= Yo [ U -1 =) 9
4.1 Field of application .. ..o 9

4.2 Component deSCriPiIONS .....iuiii i 9
4.2.1  BasiCc CONSIIUCTION ...ieiii e 9

4.2.2 Termination materials ... ... 10

4.2.3  MaArKiNg e 11

4.2.4 Carrier package format ... ..o 11

4.2.5 Process,considerations . A T3 o B H Bl L R e e eeeeie e e 11

4.3 Component dimenSioNS (SQUAIE) ......uiiuiiitiitieit et eaeees 11
4.3.1 PBGA 1,5 mm pitch componént dimensions (square).........c.cooeieeieeiennennn.. 12

4.3.2 PBGA 1,27 mm pitch component dimensions (square)............ccccceevveennennnn. 14

4.3.3 PBGA 1,00 mm pitch:component-diménsions (SquUare)..........cccoceeeevuveennennn. 15

4.4  Solder jointfillet design .. .. o 17
4.4.1 Solder joint fillet design — Non-collapsing, collapsing (level 3) ................... 17

4.5 Land pattern dimenSIONS ... 18
4.5.1 PBGA 1,5 mm pitch land pattern dimensions (square) ............ccoceeeieniennnn. 19

4.5.2 PBGA 1,27 mm pitch land pattern dimensions (square) .............cccccoeeennen. 21

4.5.3 PBGA 1,00 mm pitch land pattern dimensions (square) .............ccccceeevnennnn. 23

FBGA (SQUAIE) .ottt ettt et et et ettt ettt aans 25

B BGA (FeCIANGQUIAT) L.t 25
6.1  Field of @appliCation ........oiuii 25

6.2 Component desCriplioNS . ..o i e 25
6.2.1  BasiC CONSTIUCTION ..ot e 25

6.2.2 Termination materials ..o 25

B.2.3  MaArKiNg coeeiiii e 26

6.2.4 Carrier package format.........ccoiiiiiii 26

6.2.5 Process ConSiderations..........o.iiuiiiii i 26

6.3 Component dimensions (rectangular) .........c.coooiiiiiiiiii e 26

6.4  Solder joint fillet deSigN .....iunii i 27
6.4.1 Solder joint fillet design — Collapsing (level 3) ..o, 27

6.4.2 Land approXimation ..o 28

6.4.3  Total variation ... e 28

6.5 Land pattern dimensions .. ..o 28

T FBGA (FeCtanQUIAr) ..o e e 29
1€ P 29



61188-5-8 © IEC:2007(E) -3-

L] o 10 Yo =Y o1 2 128 30
Figure 1 — Area array land pattern configuration ... 7
Figure 2 — BGA physical configuration examples ...........ccoiiiiiiiii e 10
Figure 3 — High land and eutectic solder ball and joint comparison ...............coooviiiiiiiinennn. 10
o [V A o € N €0 1N E=T =) PP 11
Figure 5 — General BGA dimensional characteristics...........coooiiiiiiiiiiii e 12
Figure 6 — Solder joint fillet desSign ..o 18
Figure 7 — BGA (square) land pattern dimensions ..........ccooiiiiiiiiiiiiii e, 19
Table 1 — Ball diameter Sizes ... oo i 8
Table 2 — BGA products with pitch of 1,5 mm........ 13
Table 3 — BGA products with pitch of 1,27 mm ..., 14
Table 4 — BGA products with pitch of 1,0 mm.........ooi e, 16
Table 5 — BGA product land patterns with pitch of 1,50 mm ..., 20
Table 6 — BGA product land patterns with pitch of 1,27 mm ... 22
Table 7 — BGA product, land patterns, with_pitch of 1,00 MM ..o, 24
Table 8 — Rectangular BGA products with pitch of 1,27 mm ... ... . 27

Table 9 — Rectangular BGA productdand patterns with’pitchl of 1,27 mm............................... 29



1)

9)

—4 - 61188-5-8 © IEC:2007(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED BOARDS AND PRINTED BOARD ASSEMBLIES -
DESIGN AND USE -

Part 5-8: Attachment (land/joint) considerations —
Area array components (BGA, FBGA, CGA, LGA)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have [the férm ofyrecommendations for international use and ‘are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannet{be ;held .responsibletfarthe,way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possibleNin their-‘national and regional publications. Any divergence
between any IEC Publication,and the.corresponding national orregional publicationshall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61188-5-8 has been prepared by IEC technical committee 91:
Electronics assembly technology.

The text of this standard is based on the following documents:

FDIS Report on voting
91/705/FDIS 91/737/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 61188-5-8 is to be read in conjunction with [IEC 61188-5-1.
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A list of all parts of the IEC 61188 series, under the general title Printed boards and printed
board assemblies — Design and use, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

This part of IEC 61188 covers land patterns for area array components which include ball grid
array (BGA) parts (rigid, flexible or ceramic substrate); fine pitch ball grid array (FBGA) parts
(rigid or flexible substrate); column grid array (CGA) parts (ceramic substrates) and land grid
array (LGA) parts (ceramic substrates). Each clause contains information in accordance with
the area array family of components and their requirements for appropriate land patterns.

The proposed land pattern dimensions in this standard are based upon the fundamental
tolerance calculation combined with the given land geometries and courtyard excesses (see
IEC 61188-5-1, Generic requirements). The courtyard includes all issues of the normal
manufacturing necessities.

The unaltered land pattern dimensions of this part are generally applicable for the solder
paste application plus the reflow soldering process.

Although other standards in the IEC 61188-5 series define three levels of land pattern
dimensioning, this standard will only define two levels. One level (level 2) is for non collapsing
BGA balls; the other level (level 3) is for those BGA components where the ball does collapse
around the land. All land descriptions are non-solder mask defined. Each land pattern has
been assigned an identification number to indicate the characteristics of the specific
robustness of the land patterns. Users also have the opportunity to organize the information
so that it is most useful for their particular design.

If a user has good reasonto use a concept different from that of I1EC '61188-5-1, or if the user
prefers unusual land geometries, this standardishould be used for checking the resulting ball
to land relationship.

It is the responsibility of the user to-verify the-SMD land patterns used for achieving an
undisturbed mounting ‘process  including testing’and "an-ensured reliability for the product
stress conditions in use. In addition, the size-and' shape-of“the proposed land pattern may
vary according to the solder resist aperture, the size of the land pattern extension (dog bone),
the via within the extension, or if the via is in the land pattern itself.

Dimensions of the components listed in this standard are of those available in the market, and
regarded as reference only.
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