IEC IEC 61188-5-5

Edition 1.0 2007-10

INTERNATIONAL
STANDARD

Printed boards and printed board assemblies — Pcsign and use —
Part 5-5: Attachment (land/joint) considerations -.Components with gull-wing
leads on four sides

NTEISNATIONAL
ELCCTROTECHNICAL

COMMISSION PRICE CODE X

ICS 31.180 ISBN 2-8318-9342-9


https://www.stdhive.com/standards/iec-61188-5-5-ed-10-en2007-pdf/

—2- 61188-5-5 © 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 7
3.1 General component desCription ..o T
3.2 MANKING oo e 7
3.3 Carrier packaging format........ccooiiiiiiii e s R
3.4 Process ConsSiderations ... ..ot e 8
4 PQF P (SQUAIE) ot e 8
4.1  Field of application ... 8
4.2 Component desCriptions ........ccooiiiiiiiiii e N 8
4.3 Component diMENSIONS ......oouiiiiiiii i e e et 9
4.4  Solder joint fillet deSign .....c.uiieiii e T 13
4.5 Land pattern dimenSiONS ... e 14
5 PQFP (rectangular) ... e 17
5.1 Field of @appliCation ........oiuiiii e e 17
5.2 Component desCriptions ......oooi i e 18
5.3  Component diMENSIONS ..ou.iiii e e e 19
5.4 Solderjoint fillet desSign ... 19
5.5 Land pattern dimensions ... 21
B PLQFP (SQUAIE) ottt ettt 23
6.1  Field of application ... i 23
6.2 Component desCriptions ... o i e 23
6.3  Component diMENSIONS ..o i e 24
6.4 Solder joint fillet desigi ..o i 26
6.5 Land pattern dimen s oy o e 28
T PLQFP (reCtanguUIar) .. ettt 31
7.1 Field of @ppliCction ..o e 31
7.2  Compone it AQuSCHIPIIONS couuii i 31
4 T 7o o o To ) g T=T o | BT 0 4 1= 1= o o 1= N 32
7.4  Solder oint fillet deSigN ..o 33
7.5  Lona pattern dimensSioNS ..o 34
I e ] o e (0 T = =) P 35
b. 0 Field of appliCation ... e 35
&2 20omMpPONENnt deSCIiPIIONS 1 uuii 35
5.3 Component diMeENSIONS .. ..o e 36
8.4  Solder joint fillet deSigN .....ieniii e 39
8.5 Land pattern dimensSioNS ... e 40
FIigure 1 — PQEFP (SQUAIE) ... e ittt ettt 9
Figure 2 — PQFP (square) component dimenSioNS ........cooouiiiiiiiiiiiieiei e 10
Figure 3 — Solder joint fillet desSign.......cooiii e 14

Figure 4 — PQFP (square) land pattern dimensions .........coooiiiiiiiiiiii e 17


https://www.stdhive.com/standards/iec-61188-5-5-ed-10-en2007-pdf/

61188-5-5 © IEC:2007(E) -3-

Figure 5 — PQFP (reCtanguIar) .. ..o e 18
Figure 6 — PQFP (rectangular) component dimensions ..........ccovviiiiiiiiiiiieiiee e 19
Figure 7 — Solder joint fillet desSign .. ..o 21
Figure 8 — PQFP (rectangular) land pattern dimensions ..........ccoooviiiiiiiiii i 22
FIigure 9 — PLQFP (SQUAIE) ...ttt et ettt 23
Figure 10 — PLQFP (square) component dimenSiONS .........ccviiuiiitiiiiieiiei e 24
Figure 11 — Solder joint fillet deSign .. ...couiiniiii e 28
Figure 12 — PLQFP (square) land pattern dimensions ............ccoiiiiiiiiiiiii e 31
Figure 13 — PLQFP (rectangular) ... e e D 32
Figure 14 — PLQFP (rectangular) component dimenSioNS.........ccoouiviiiiiiiiiiiiiiecece e e o 02
Figure 15 — Solder joint fillet deSign .. ..ot et e 34
Figure 16 — PLQFP (rectangular) land pattern dimensions .............ccooiviiiinn i, 35
Figure 17 — PTQFP (SQUAIE) . .cuuiiiiiiiiii et e 36
Figure 18 — PTQFP component dimensSions ..........cooiuiiiiiiiiiie a0 e 37
Figure 19 — Solder joint fillet deSign .......ccoiiiiiiiii e e e, 40

Figure 20 — PTQFP land pattern dimensions..............coooiiiiiiinn O N 42


https://www.stdhive.com/standards/iec-61188-5-5-ed-10-en2007-pdf/

1)

9)

—4 - 61188-5-5 © IEC:2007(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED BOARDS AND PRINTED BOARD ASSEMBLIES -
DESIGN AND USE -

Part 5-5: Attachment (land/joint) considerations —
Components with gull-wing leads on four sides

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is ‘0o p, mote
international co-operation on all questions concerning standardization in the electrical and elec onic ‘ie.ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical S, «cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re’erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nationa! Co nmittee interested
in the subject dealt with may participate in this preparatory work. International, -qove.~ nental and non-
governmental organizations liaising with the IEC also participate in this preparation. I~ coliiborates closely
with the International Organization for Standardization (ISO) in accordance with -onciions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea.'v 25 possible, an international
consensus of opinion on the relevant subjects since each technical ccmmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic’.ai us. and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the .y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioral Com.nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~aticaal and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indica v .its approval and cannot be rendered responsible for any
equipment declared to be in conformity with <> IEC r ublication.

All users should ensure that they have th¢ le‘est edition of this publication.

No liability shall attach to IEC or its a.:ectc:2, employees, servants or agents including individual experts and
members of its technical committees ana 'EC National Committees for any personal injury, property damage or
other damage of any nature whitso. ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the puhlicawon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the "lormative references cited in this publication. Use of the referenced publications is
indispensable for the ~C rec. application of this publication.

Attention is drawn to the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall . ot be held responsible for identifying any or all such patent rights.

International Ctandard IEC 61188-5-5 has been prepared by IEC technical committee 91:
Electronics «ssembly technology.

Ti.2 te.:t Of this standard is based on the following documents:

FDIS Report on voting
91/704/FDIS 91/736/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 61188-5-5 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 components with gull-wing leads on four sides.
Each clause gives information in accordance with the following format.

The proposed land pattern dimensions in this standard are based upon the fundamental
tolerance calculation combined with the given land protrusions 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 reflow soldering process. For application of the wave soldering proc-ss,
the land pattern dimensions normally have to be modified. Orientation parallel to the vav»
direction is preferable and special, suitably dimensioned solder thieves should be adde!

This standard offers a threefold land pattern dimensioning (levels 1, 2, and 3) on ti.» basis of
a threefold set of land protrusions and courtyard excesses: maximum (max., . median (mdn)
and minimum (min.). Each land pattern has been assigned an identification .z ber to indicate
the characteristics of the specific robustness of the land patterns. Us>rs a'so have the
opportunity to organize the information so that it is most useful for their particular design.

If a user has good reason to use a concept different from that of IEC ©71188-5-1, or if the user
prefers unusual land protrusions, this standard should be used for checking the resulting
solder fillet size.

It is the responsibility of the user to verify the S.1D ‘'anu patterns used for achieving an
undisturbed mounting process including testing and an ensured reliability for the product
stress conditions in use.

Component dimensions listed in this standerd are those available on the market and should
be regarded as for reference only.
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PRINTED BOARDS AND PRINTED BOARD ASSEMBLIES -
DESIGN AND USE -

Part 5-5: Attachment (land/joint) considerations —
Components with gull-wing leads on four sides

1 Scope

This part of IEC 61188 provides information on land pattern geometries used for the surface
attachment of electronic components with gull-wing leads on four sides. The inten. ot the
information presented herein is to provide the appropriate size, shape and ‘ole:ancos of
surface mount land patterns to ensure sufficient area for the appropriate solder fiiat, a..d also
allow for inspection, testing and reworking of those solder joints.

Each clause contains a specific set of criteria such that the inforn.ation presented is
consistent, providing information on the component, the component ¢'mei.sioiis, the solder
joint design and the land pattern dimensions.

The land pattern dimensions are based on a mathematical-mo el that establishes a platform
for a solder joint attachment to the printed board. The existing r .c2ls create a platform that is
capable of establishing a reliable solder alloy used to makz that ;oint (lead-free, tin lead, etc.).

Process requirements for solder reflow are different Lase on the solder alloy and should be
analyzed in order that the process is above thut ten.perature a sufficient time to form a
reliable metallurgical bond.

2 Normative references

The following referenced documzants «re indispensable for the application of this document.
For dated references, only the ediuan cited applies. For undated references, the latest edition
of the referenced document (incltding any amendments) applies.

IEC 61188-5-1, Printed ho.'ds and printed board assemblies — Design and use — Part 5-1:
Attachment (land/joint) ¢ nsiaerations — Generic requirements
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