IEC 60749-5:202!—1ﬁ
a9

IEC 60749-5

Edition 3.0 2023-12

INTERNATIONAL )
STANDARD Qé& :

NORME N\
INTERNATIONALE QO

AN

st

Semiconductor devices — Mechanical and climati wnethods -
Part 5: Steady-state temperature humidity Kx
dl

Dispositifs a semiconducteurs — Méthodegf
Partie 5: Essai continu de durée de vie so

polarisation $ N

ais mécaniques et climatiques —
empérature et humidité avec



https://www.stdhive.com/standards/iec-60749-5-ed-30-b2023-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple.s " ma'C sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or xe2n
further assistance, please contact the Customer C-nice
Centre: sales@iec.ch.

IEC Products & Se vices Portal - products.iec.ch
Discover our po. ‘el Ul search engine and read freely all the
publications previev s. With a subscription you will always have
access to up to date content tailored to your needs.

Elecu »peu‘a - www.electropedia.org

The _wo.'d's eading online dictionary on electrotechnology,
cc ntaining more than 22 300 terminological entries in English
an ' Fre ach, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique !iic nativiale (IEC) est la premiére organisation mondiale qui élabore et publie des

Normes internationales pour tout ¢ » 4ui

A propos des publications IEC

trait a I'électricité, a I'électronique et aux technologies apparentées.

Le contenu technique des pu. lica.ions IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigenc 'm o | amendement peut avoir été publié.

Recherche de pub''~ations IE ™ -

webstore.iec.ch/a3dvse archform

La recherche 2:7anc ‘e permet de trouver des publications IEC
en utilisant diffe.=nts criteres (numéro de référence, texte,
comité d’é‘udes, ...,. Elle donne aussi des informations sur les
projets et le s publications remplacées ou retirées.

'EC ¢ 'st Pui lished - webstore.iec.ch/justpublished
T\stez ‘nforné sur les nouvelles publications IEC. Just
Pub,~*.ed détaille les nouvelles publications parues.
L =ponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 300 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 19 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-60749-5-ed-30-b2023-pdf/

IEC 60749-5

Edition 3.0 2023-12

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Semiconductor devices — Mechanical and climatic tect methods —
Part 5: Steady-state temperature humidity kiag liv> tast

Dispositifs a semiconducteurs — Méthode s d'2ssais mécaniques et climatiques —
Partie 5: Essai continu de durée de vie sous température et humidité avec
polarisation

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIE SION

“OM. 11ISE.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 31.080.01 ISBN 978-2-8322-8033-1

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-60749-5-ed-30-b2023-pdf/

-2- IEC 60749-5:2023 © |IEC 2023

CONTENTS
O T T 1 I PP 3
1 oo ] o XS PP 5
2 NOIMAtIVE FEIEIENCES ...oeieii e 5
3 Terms and definitioNS ... s 5
N €Y 0T - Y PN 5
5 Lo [ 1T o] 0 0T=T o | S PRSPPI 5
5.1 EqQUIPMENt SUMMATY .o g
5.2 Temperature and relative humidity ........c.ooiiiii e ..6
5.3 DEVICES UNAEI SIIrESS .uiuiiiii i e e ]
5.4 Minimizing release of contamination ..............c..cooiiiiii i 4 6
5.5 [oNiC CONtaMINALION ... e 6
5.6 Deionized Water . ... 6
B TeSt CONAITIONS ...t et 0 e 6
6.1 Test conditioNs SUMMAIY ..o e s e e e 6
6.2 Temperature, relative humidity and duration ................c.. vl 6
6.3 Biasing QUIdEIINES . ..oeniiiii e e e 7
6.4 Biasing choice and reporting..........ccooviiiiiiin. Y 7
7 PrOC B AUIES .. et e e e 8
7.1 MOUNEING . e e e 8
7.2 =0 0 o L U o 8
7.3 RamMP-AOWN ..o e s 8
7.4 TESE ClOCK . oneei e e 8
7.5 BiaS it s 8
7.6 Read-out........ccoeiiiiii N, T PP RPN 8
7.7 Handling .......ccoocovviiiininnns. R N PR 8
8 Failure Criteria ..o e 9
S T - ) 1= 4V PP 9
TO S UMIMIAIY et ettt e et 9
Table 1 — Temperatur=. relative humidity and duration.........cooooiiiii e 6

Table 2 — Criteria fo. chcosing continuous or cyclical bias ........c..ccoviiiiiiii 7


https://www.stdhive.com/standards/iec-60749-5-ed-30-b2023-pdf/

IEC 60749-5:2023 © |EC 2023 -3-

1

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 5: Steady-state temperature humidity bias life test

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatior.’s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc 2n th . twe organizations.

The formal decisions or agreements of IEC on technical matters express, as i 2@rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii. e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.’ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anu regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal »ublication shall be clearly indicated in the latter.

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 certificatior hodl'ies.

All users should ensure that they have the laic=t dition of this publication.

No liability shall attach to IEC or its dire :itc''s, .employees, servants or agents including individual experts and
members of its technical committees end . -C ational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap . !ication of this publication.

IEC draws attention ‘v ‘he possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ‘0 pcsition concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of .. 2"Jdate of publication of this document, IEC had not received notice of (a) patent(s), which
may be requirc ' to imple.nent this document. However, implementers are cautioned that this may not represent
the latest inf-rma’on, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not k= he'd responsible for identifying any or all such patent rights.

IEC 607 49-5 has been prepared by IEC technical committee 47: Semiconductor devices. It is
ar Iniarnational Standard.

Thiz _third edition, based on JEDEC document JESD22-A101D.01, cancels and replaces the
s>cond edition published in 2017. It is used with permission of the copyright holder, JEDEC
Solid State Technology Association. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the specification of the test equipment is changed to require the need to minimize relative

humidity gradients and maximize air flow between semiconductor devices under test;
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b) the specification of the test equipment fixtures is changed to require the avoidance of
condensation on devices under test and on electrical fixtures connecting the devices to the
test equipment;

c) replacement of references to “virtual junction” with “die”.

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

Draft Report on voting

47/2820/FDIS 47/2827/RVD

Full information on the voting for its approval can be found in the report on voting indicatud 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, ai. d developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supy'2inent, available
at www.iec.ch/members_experts/refdocs. The main document types devolope ! by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of the IEC 60749 series, under the general title < =iniconductor devices —
Mechanical and climatic test methods, can be found in the ILC vebsite.

The committee has decided that the contents of this docuiaen? will remain unchanged until the
stability date indicated on the IEC website under v.ebsforciiec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 5: Steady-state temperature humidity bias life test

1 Scope

This part of IEC 60749 provides a steady-state temperature and humidity bias life tect to
evaluate the reliability of non-hermetic packaged semiconductor devices in ‘wun.d
environments.

This test method is considered destructive.

2 Normative references

The following documents are referred to in the text in such a way thot 5o0002e or all of their content
constitutes requirements of this document. For dated references, oni th.: edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60749-4, Semiconductor devices — Mechanical anc' ci.ma.ic test methods — Part 4: Damp
heat, steady-state, highly accelerated stress test (HACT)

3 Terms and definitions
No terms and definitions are listed in this ¢c-ument.

ISO and IEC maintain terminology “até¢bases for use in standardization at the following
addresses:
o |EC Electropedia: availak!= au ttps://www.electropedia.org/

e |SO Online browsingple’ror n: available at https://www.iso.org/obp
4 General

Temperature. nuiidity and bias conditions are applied to accelerate the penetration of moisture
through the ex’arnal protective material (encapsulant or seal) or along the interface between
the external p-otective material and the metallic conductors which pass through it.

Wir.are v: th this steady-state, humidity bias test and the damp heat, highly accelerated stress
1:st (W1AS!) of IEC 60749-4 are performed, the results of this 85 °C/85 % RH steady-state test
wili take priority over the results of the HAST test, which is an accelerated test designed to
activate the same failure mechanisms.

5 Equipment

5.1 Equipment summary

The test requires a temperature-humidity test chamber capable of maintaining a specified
temperature and relative humidity continuously, while providing electrical connections to the
devices under test in a specified biasing configuration.
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