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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Semiconductor devices -
Part 5-13: Optoelectronic devices - Hydrogen sulphide corrosion test for
LED packages

FOREWORD

1) 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.

2) 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.

3) IEC Publications have the form of recommendations 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 cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

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

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) 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.

8) 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.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) patent(s).
IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect
thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which may
be required to implement this document. However, implementers are cautioned that this may not represent the
latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC shall
not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 60747-5-13 edition 1.1 contains the first edition (2021-06) [documents 47E/746/FDIS and
47E/751/RVD] and its amendment 1 (2026-01) [documents 47E/853/CDV and 47E/866/RVC].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions are in green text, deletions are in strikethrough red text.
A separate Final version with all changes accepted is available in this publication.
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IEC 60747-5-13 has been prepared by subcommittee 47E: Discrete semiconductor devices, of
IEC technical committee 47: Semiconductor devices. It is an International Standard.

The text of this International Standard is based on the following documents:

FDIS Report on voting
47E/746/FDIS 47E/751/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 developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 60747 series, published under the general title Semiconductor
devices, can be found on the IEC website.

The committee has decided that the contents of this document and its amendment will remain
unchanged until the stability date indicated on the IEC website under webstore.iec.ch in the
data related to the specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

This part of IEC 60747 provides the accelerated test method to assess effects of the tarnishing
of silver and silver alloys used for LED packages due to hydrogen sulphide, because sulphide
gas (H,S) tarnishes silver used in LED packages and causes lumen degradation.

There are some existing environmental stress test standards, but they intend to test contacts
and connections, not LED lumen degradation. IEC 60068-2-43 provides useful information to
assess effects to the contact resistance for contacts and connections due to corrosion of silver
and silver alloy. Because the criterion performance in IEC 60068-2-43 is contact resistance, it
is not applicable to LED packages to determine effects to the luminous/radiant flux maintenance.

For LEDs, light output should be measured, but there is no such provision in existing standards.
Therefore, this document has been drawn up.

This document provides the accelerated test method with mixture gas (H,S & NO,) test which
has the following merits:

o the test method in this document can reproduce the real failure mode;

e the test method in this document works to reproduce the in-situ linear kinetics;

e the test method in this document can reduce the testing duration.

In all tests, the major criterion of performance will be the change in the luminous/radiant flux

and/or electric characteristics (e.g. forward voltage and forward current) caused by sulphide
corrosion.

This test may not be suitable as a general corrosion test, i.e. it may not predict the behaviour
of flux and/or electric characteristics and connections in industrial atmospheres.

This document also contains an informative Annex A that gives information to predict
luminous/radiant flux degradation due to the silver and silver alloy tarnishing in particular
conditions from test results.

INTRODUCTION to Amendment 1

This amendment corrects Annex C, Clause C.2 a) (preparation of silver test piece for corrosion
monitoring) as follows:

— The grade of silicon carbide paper shall be P 1 200 instead of P 1 000.

— Water shall NOT be used when polishing with silicon carbide paper to avoid contamination,
i.e., impurity of the abrasive grains may dissolve in water and may react with the silver. The
washing process is provided in C.2 b).

With this amendment preparation of the silver test piece is aligned with ISO 11844-2 A.2 which
uses the same silver test piece for the determination of corrosion rate by mass change
measurement.
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1 Scope

This part of IEC 60747 provides the accelerated test method to assess effects of the tarnishing
of silver and silver alloys used for LED packages due to hydrogen sulphide. Particularly, this
test method is intended to give information on silver and silver alloy tarnishing effects to the
luminous/radiant flux maintenance of LED packages. Additionally, this test method can give
information on electric performances of LED packages due to corrosion of silver and silver
alloys.

The object of this test is to determine the influence of atmospheres containing hydrogen
sulphide on parts of LED packages made of:

e silver or silver alloy;

e silver or silver alloy protected with another layer;

e other metals covered with silver or silver alloy.

Testing other degradations that are susceptible to affect luminous/radiant flux maintenance

and/or electric performance (e.g. degradation of copper or silicone parts) is not the object of
this test.

This document is applicable to LED packages for lighting applications only if referenced by an
IEC SC 34A document.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

IEC 60068-1, Environmental testing — Part 1: General and guidance

IEC 60068-2-60:2015, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas
corrosion test

IEC 60747-5-6, Semiconductor devices — Part 5-6: Optoelectronic devices — Light emitting
diodes

CIE 127, Measurement of LEDs
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5 A new edition of ISO 11844-1 was published in 2020.
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