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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ATTACHMENT MATERIALS FOR ELECTRONIC ASSEMBLY -

Part 1-3: Requirements for electronic grade solder alloys and
fluxed and non-fluxed solid solders for electronic soldering applications

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for sandardltlon comprising
all national electrotechnical committees (IEC National Committees). The object of to promote
international co-operation on all questions concerning standardization in the elegtn
this end and in addition to other activities, IEC publishes International Standargs)\Techwicak Spesifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides 8 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; ay Natio \ interested
in the subject dealt with may participate in this preparatory work ) ental and non-

governmental organ|zat|ons Ilalsmg with the IEC also partlmpate in

sittees undertake to apply IEC Publications
and regional publications. Any divergence

between any IEC Publicatio regional publication shall be clearly indicated in

the latter.
5) approval and cannot be rendered responsible for any
ublication.

6) estedition of this publication
7) mployees, servants or agents including individual experts and
National Committees for any personal injury, property damage or
ha oever, whether direct or indirect, or for costs (including legal fees) and
use of, or reliance upon, this IEC Publication or any other IEC

8) Attentiopa tive references cited in this publication. Use of the referenced publications is

The Internationak Electrotechni¢al Commission (IEC) draws attention to the fact that it is claimed that compliance
with this documentNmay involve the use of a patent concerning in particular alloy compositions. IEC takes no
position concerning the>eyidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he/she is willing to negotiate licences under reasonable and
non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statement of the
holder of this patent right is registered with IEC. Information may be obtained from:

For Sn96Ag2,5Bi1Cu,5:

US PAT No. 4879096
Cookson Electronics Assembly Materials
600 Route 440 Jersey City,New Jersey 07304

For Sn96,5Ag3Cu,5, Sn95,8Ag3,5Cu,7 and Sn95,5Ag3,8Cu,7:

US PAT No. 5527628

lowa State University Research Foundation, Inc.
310 Lab of Mechanics

Ames, lowa 50011-2131, U.S.A.
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For Sn88In8Ag3,5Bi,5:
JP PAT No. 3040929
For Sn96,5Ag3Cu,5, Sn95,8Ag3,5Cu,7 and Sn95,5Ag3,8Cu,7:

JP PAT No. 3027441

Matsushita Electric Industrial Co., Ltd.
Matsushita IMP Building 20F 1-3-7, Shiromi, Chouh-ku, Osaka, 540-6319, Japan

For Sn92In4Ag3,5Bi,5

JP PAT No. 2805595

Mitsui Mining & Smelting Co., Ltd.

Gate City Ohsaki-West Tower 19th Fl. 1-11-1 Osaki, Shinagawa-ku, Tokyo, 141-8584, Japan

For Sn96,5Ag3Cu,5, Sn95,8Ag3,5Cu,7, Sn95,5Ag3,8Cu,7 and Sn95,5Ag4,0Cu,5
JP PAT No. 3027441

Senju Metal Industry Co., Ltd.

Senju Hashido-cho 23, Adachi-ku, Tokyo, 120-8555, Japan

\Rth on voting
9\t~Lk347/FDI 3\/91/679/RVD

Full information e yoting forthe of this standard can be found in the report on
voting indicated i abqve takle.

maintenance resuttdate 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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ATTACHMENT MATERIALS FOR ELECTRONIC ASSEMBLY -

Part 1-3: Requirements for electronic grade solder alloys and
fluxed and non-fluxed solid solders for electronic soldering applications

1 Scope

performance in the manufacturing process

Special electronic grade solders include all solders wkich t
requirements of standard solder alloys and solder materials tisted™erajn:

powders, etc.

2 Normative references

IEC 60194, Printed bo

IEC 61190-1-1:2
for soldering fluxesAfq

IEC 61189-6, Te ods for electrical materials, interconnection structures and assemblies —
Part 6: Test methodsYor materials used in manufacturing electronic assemblies

ISO 9001, Quality management systems — Requirements

ISO 9453, Soft solder alloys — Chemical compositions and forms

1ISO-9454-1:1990, Soft soldering fluxes — Classification and requirements — Part 1: Classifi-
cation, labelling and packing

1ISO-9454-2:1998, Soft soldering fluxes — Classification and requirements — Part 2: Perform-
ance requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60194, as well as the
following apply. Terms marked with an asterisk (*) are taken from IEC 60194 and are reprinted
here for convenience.
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3.1

acceptance tests *

those tests deemed necessary to determine the acceptability of a product and as agreed to by
both purchaser and vendor

3.2

alloy

substance having metallic properties and being composed of two or more chemical elements of
which at least one is an elemental metal

3.3
basis metal *
metal upon which coatings are deposited, also referred to as base metal

3.4
corrosion (chemicall/electrolytic) *
attack of chemicals, flux, and flux residues on base metals

3.5
density (phototool) *
mass of a surface per unit volume, usually expressed

entimetre

3.6
dewetting *

shaped mounds of solder that are separe
and with the basis metal not exposed

3.7
eutectic (n.) *

alloy structure of /ihterm

3.8
eutectic (adj.) *

isothermal re i ich, on cooling, a liquid solution is converted into two or
more intimatg i ids the number of solids formed being the same as the number

3.9
flux *
chemically - and phygically-active compound that, when heated, promotes the wetting of a base
metal surface by molten solder by removing minor surface oxidation and other surface films
and by protecting the surfaces from reoxidation during a soldering operation

3.10

flux characterization *

series of tests that determines the basic corrosive and conductive properties of fluxes and flux
residues

3.1
flux residue *
flux-related contaminant that is present on or near the surface of a solder connection

3.12
liquidus
temperature at which a solder alloy changes from a paste form to a liquid form
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3.13

nonwetting (solder) *

partial adherence of molten solder to a surface that it has contacted and where basis metal
remains exposed

3.14
lead-free solder
solder alloy the lead content of which h is equal to, or less than 0,10 % by mass

3.15
solder *
metal alloy with a melting temperature that is below 450 °C.

NOTE Metal alloy with a melting temperature less than 450 °C is classified as “soft sol

3.16
solderability *
ability of a metal to be wetted by molten solder

3.17
solidus
temperature at which a solder alloy changes from a

3.18

wetting, solder *

formation of a relatively uniform, smootk bro
metal.

4 Classification

d shall be classified by alloy composition, solder
aracteristics peculiar to the solder material form.

andard are the alloys listed in Tables B.1, B.2 and B.3 and
. Each alloy is identified by an alloy name composed of a

This is an alphanqumerjc designation composed of the chemical symbol for the key element in
the alloy (see Clausé A.4), the nominal percentage of that element in the alloy and the
arbitrarily assigned alloy variation letter.

Tables B.1, B.2 and B.3 identify alloy composition, short name and temperature characteristics;
Table B.4 cross-references solidus and liquidus temperatures to alloy names and Table B.5
cross-references ISO alloy numbers and designations from ISO 9453 to alloy names.

4.2 Solder form

Table 1 shows the forms of solder materials covered by this standard listed with their single-
letter designating symbols.

Table 1 — Solder materials

Identifying symbol Solder form

F Flux (only)
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Paste (cream)

Bar

Powder

Ribbon

Wire

w|S|n|Oo|w| T

Special

4.3  Flux type

The flux types used in/on solders covered by this standard are listed _in Table 2. The
requirements for fluxes are covered by IEC 61190-1-1.

@%
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