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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CIRCUIT BOARDS AND CIRCUIT BOARD ASSEMBLIES -
DESIGN AND USE -

Part 6-3: Land pattern design -
Description of land pattern for through hole components (THT)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itioi com . rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom: < in. r.ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ‘his 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 _.Pub ication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee intereste< in u.2 subject dealt with
may participate in this preparatory work. International, governmental and non-governmeni. ! orge rizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inicrna‘ionai Organization for
Standardization (ISO) in accordance with conditions determined by agreemei.* bztw ~en wne two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea.'v 75 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 internaticiial us.. and are accepted by IEC National
Committees in that sense. While all reasonable efforts are niade ‘o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for *the =ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior al Comittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natioi 2l a8 id regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of cori’ormi‘v. Independent certification bodies provide conformity
assessment services and, in some areas, accesa.l) IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificaiicn L odies.

All users should ensure that they have th' |z.est edition of this publication.

No liability shall attach to IEC or its ai =ctu.s, 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 whc*so. ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu>licauon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the .'ormative references cited in this publication. Use of the referenced publications is
indispensable for the _c.-ecu application of this publication.

IEC draws attention 2 tk2 possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no osition concerning the evidence, validity or applicability of any claimed patent rights in
respect therecr. . s of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be iequi. 2d to implement this document. However, implementers are cautioned that this may not represent
the latest .>forr. ation, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be 1.~2Id responsible for identifying any or all such patent rights.

IET b1*%£8-6-3 has been prepared by IEC technical committee 91: Electronics assembly
(e=chi.olog . It is an International Standard.

Tois first edition partially cancels and replaces the IEC 61188-5 series of International
Standards.

The significant technical changes with respect to the previous edition are listed in the
Introduction and further detailed information and calculations can be found in Annex A.
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The text of this International Standard is based on the following documents:

Draft Report on voting

91/1982/FDIS 91/1997/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develape? in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, ava'lab.>
at www.iec.ch/members_experts/refdocs. The main document types developed by 1.C are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61188 series, published under the general title Cii cuit boards and
circuit board assemblies — Design and use, can be found on the IEC websitc:

The committee has decided that the contents of this document will remaii..vichanged until the
stability date indicated on the IEC website under webstore.iec.cli in t..e data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo «n tl:e cover page of this document indicates
that it contains colours which are consiacr 2d to be useful for the correct understanding
of its contents. Users should theref~re ! rint this document using a colour printer.
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INTRODUCTION
The new series IEC 61188-6-xx replaces the below listed documents:

IEC 61188-5-1:2002, Printed boards and printed board assemblies — Design and use — Part 5-1:
Attachment (land/joint) considerations — Generic requirements

IEC 61188-5-2:2003, Printed boards and printed board assemblies — Design and use — Part 5-2:
Attachment (land/joint) considerations — Discrete components

IEC 61188-5-3:2007, Printed boards and printed board assemblies — Design and use — Par* 5-3:
Attachment (land/joint) considerations — Components with gull-wing leads on two sides

IEC 61188-5-4:2007, Printed boards and printed board assemblies — Design and use < Pa,* 5-4:
Attachment (land/joint) considerations — Components with J leads on two sides

IEC 61188-5-5:2007, Printed boards and printed board assemblies — Design.ana use — Part 5-5:
Attachment (land/joint) considerations — Components with gull-wing leads‘an tu.r sides

IEC 61188-5-6:2003, Printed boards and printed board assemblies - Je.ign and use — Part 5-6:
Attachment (land/joint) considerations — Chip carriers with J-leads o.. fo'.r sides

IEC 61188-5-8:2007, Printed boards and printed board assemb.? ;s Design and use — Part 5-8:
Attachment (land/joint) considerations — Area array compcnents (BGA, FBGA, CGA, LGA)

The content of the above documents is based on IPC-CM-782 Rev. A with Amendments 1 and
2, which was replaced in 2002 by IPC-7351. The compunent spectrum and pitch levels have
dramatically changed since publication of the 61162-5-xx series and its dimensioning concept
no longer fulfils state of the art mounting and soldering requirements.

This document provides guidelines and inc.'s un land pattern for through hole terminals (THT).

Within the previous standards, priimai.\z..he pin diameter of the component and the assembly
tolerances were considered.

The new approach is that ¢ sufficiently available (proportional) land pattern is related to:

e size and shape of the ~omponent terminal
e the requirements »f t1e assembly process and its used tools

e technology, <tructure, thickness and manufacturing process of the circuit board

in order to a-hicve the best possible solder joint due to manufacturability, the assembly result
and thereliabiity of an assembled circuit board.

The ariely and the possibility of building printed circuit boards has grown considerably over
tho years. The technologies can become very complex. The proportion of copper in the circuit
voard is determined by the number of layers or copper thickness per layer. This could lead to
higher thermal capacity of the circuit board.

The general use of soldered THT components has declined dramatically. The requirements for
current carrying capacity (e.g. wire thickness of inductors) have increased for the through-hole
components used. At the same time, the use of wave soldering has declined in favour of
selective wave soldering or other technologies.
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A balance between heat source (soldering process) and heat sink (component or component
pin and circuit board) must be found for required assembly results. The landing surface must
be defined according to these requirements.

Detailed information and calculations can be found in Annex A.
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CIRCUIT BOARDS AND CIRCUIT BOARD ASSEMBLIES -
DESIGN AND USE -

Part 6-3: Land pattern design -
Description of land pattern for through hole components (THT)

1 Scope

This part of IEC 61188 specifies the requirements for lands and land pattern on circuit brards
for the mounting of components with leads by soldering based on the solder joint requii xments
of IEC 61191-1 and IEC 61191-3.

This part of IEC 61188 specifies the requirements for soldering surfaces on circuit boards. This
includes lands and land pattern for surface mounted components and alc~ ¢olderable hole
configurations for through hole mounted components. These requiremen.: are based on the
solder joint requirements of IEC 61191-1, IEC 61191-2, IEC 61191-3 anc IE(. 61191-4.

2 Normative references

The following documents are referred to in the text in such 7. way .hat some or all of their content
constitutes requirements of this document. For dated refercncr s, only the edition cited applies.
For undated references, the latest edition of thu referenced document (including any
amendments) applies.

IEC 60194-2, Printed boards design, manufacture and assembly — Vocabulary — Part 2:
Common usage in electronic technologies «s w2l as printed board and electronic assembly
technologies

IEC 60352-5:2020, Solderless ‘con.»zctions — Part 5: Press-in connections — General
requirements, test methods and pra-tical guidance

3 Terms and definitioas

For the purposes of u.'s vocument, the terms and definitions given in IEC 60194-2 and the
following apply.

ISO and 'EC ma.~tain terminology databases for use in standardization at the following
addresses:

e |EC \“lectropedia: available at https://www.electropedia.org/

>~ 130 Online browsing platform: available at https://www.iso.org/obp

21
annular ring
amount of land that remains after a hole is drilled in the defined Padstack

3.2

finished hole size (FSH)

diameter after all metallization processes (galvanic processing) and additional surface finishing
processes (final finish) have been completed
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