IEC TS 62686-1:2015-04(en)

IEC/TS 62686-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

m

IEC TS 62686-1

TECHNICAL
SPECIFICATION

Edition 2.0 2015-04




IEC/TS 62686-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 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.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization th s and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue Electropedia - » s

The stand-alone application for consulting the entire  The world's/leading ry of electronic and
bibliographical information on IEC International Standards, electrical terms ' 30 000 terms and
Technical Specifications, Technical Reports and other initi i ith equivalent terms in 15

documents. Available for PC, Mac OS, Android Tablets and itj 2 . Rkoown as the International
iPad. i i

IEC publications search - www.iec.ch/searchpub 3
The advanced search enables to find IEC publica eleCtrotechnical terminology entries in
variety of criteria (reference number, text, racted from the Terms and Definitions
committee,...). It also gives information on projects, rlace i¢ations issued since 2002. Some entries

and withdrawn publications. eq collected from earlier publications of IEC TC 37,
IEC Just Published - webstore.iec chljustpubllsh d

Stay up to date on all new IEC pyb IEC Customer Service Centre - webstore.iec.ch/csc
details all new publications reledsed. ish to give us your feedback on this publication or

need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

also once a month by email.

9,


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC/TS 62686-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC TS 62686-1

Edition 2.0 2015-04

TECHNICAL
SPECIFICATION

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 03.100.50; 31.020; 49.060 ISBN 978-2-8322-2645-2

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



IEC/TS 62686-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

-2- IEC TS 62686-1:2015 © IEC 2015

CONTENTS

3 Terms, definitions and abbreviations ... 10

3.1 Terms and definitioNS. . ...
3.2 A D BV At ONS .. s
4 Technical requIiremMents ........ccoiuiiiiiiii

4.1 GeNErAl. ..

4.2 Procedures .......ooiiiiiiiii e L\
421 GeNETAl e G D e N\
4.2.2 Product discontinuance
4.2.3 ESD protection during manufacture ...........<... 0\

4.2.4 Specification control ... TN NG N\ N N e
4.2.5 Traceability including anti-counterfeit

4.3 Product or process change notificatio
4.3.1 General .......cooeeeveii NG
4.3.2 Notification .................. o NG
4.3.3 Notification details
4.3.4 Notifiable changes

4.4 Shipment controfs\......—=..\....\

4.4.1 General ... N NN e Y
4.4.2 Shipping sontai

4.4.3 Date.code rema
4.4.4 Iy antai

4.4.5 Datg

4.4.6 S B I 1 =) XL e D P
4.4.7 (S ]I N N N
4.4.8
4400 N A S L
4.5
4.51
45.2 Electrical st . 18
453 Electrical parameter assessment ... 18
4.5.4 SDRAM MEMIOIIES ..uuiiiiii e e e e e eaees 18
4.5.5 LOGIC faMIlIES ..oeeiii e 19
4.5.6 POWET MO S ETS «.iuiiiiii e e 19
457 Silicon rectifier diodes ..o 19
4.6 =T o] o = 1o 19
4.6.1 GBNEIAl e 19
4.6.2 DEeVICE MATKING .. et 19
4.6.3 SMaAll PACKAGES . ovniiiiii e 19
4.6.4 MOISTUFE SENSITIVILY ..eeeie i 19
4.6.5 Robustness of hermetic seals ..........ccoviiiiiiiiii i, 19
4.6.6 Termination fiNISNES ... 20

A7 AUIE CAPADIILY c..voveeeeeee ettt ettt ettt ettt 20



IEC/TS 62686-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC TS 62686-1:2015 © IEC 2015 -3-

4.71 LY o= = | P 20
4.7.2 Internal quality audits ..o 20
4.7.3 Subcontract manufacturing ........ccoooiiiiii 20
4.8 QUANITY @SSUIBNCE ..ottt et 21
4.8.1 GBNEIAL L. 21
4.8.2 QUANITY SYSIEM Lo 21
4.8.3 SaAMPIING PlANS oot 21
4.8.4 Failure analysis SUPPOIt ... ..o e 21
4.8.5 OULGOING QUATTTY et 21
4.9 Supplier performance monitoring by the user ... 22
491 General ..o L D N
4.9.2 Lot acceptancCe ........cooeeiiiiiiii e AN
4.9.3 Suspension of deliveries
494 Loss of approval ... e\l N e e N NS e
4.9.5 AQL fIQUIES «.ieviiiieiie e S N e N e e R eeneees
4.9.6 100 % SCreening . ...c.ocevneeinieieiieeieeieeiee G N
4.9.7 Termination determination
4.10  Qualification......ccooiiiiii e N e e N e e et e e e e e
4.10.1 General ....coocovviiiiii
4.10.2 Methodology................ /...
4.10.3 Test samples .............. 0 NG
4.10.4 Qualification categories .

4.10.5
4.10.6
4.10.7
4.10.8
4.10.9
4.10.10
4.10.11
4.10.12 [
4.11 i€
4.11.
4,142
4.11.3
4.11.4
4.11.5 L AT = T =1 112
4.11.6 Suspension of certification............cooooiiiii i 32
4.11.7 Single event effects (SEE) .....ccuiiiiiii 32
412 ProduCt MONITOL ..o e 32
4121 GBNEIAl e 32
4.12.2 1V oY aTido] gl o] o Te | = 1 410 1= 32
4.12.3 Problem notification ... 33
4.12.4 Data TP OItING. ettt 33
4.12.5 ST 10 a1 o] 1 PP 33
4.12.6 Corrective aCtion ... 33
4.12.7 Product monitor reSUltS .. ... 33
4.12.8 Accumulated test data ... 33
4.13 Environmental, health and safety (EHS)........ccooiiiiiii e, 34

4.13.1 [CT=Y g T=Y = N 34



IEC/TS 62686-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

Annex A (informative) Test code (TC) information

-4 - IEC TS 62686-1:2015 © IEC 2015

4.13.2 EHS COmMPlianCe .. oo
4.13.3 DeVvice Nandling .....oeiei e
4.13.4 Device Materials ... ..o
4.14  Shipping CONTAINEIS ..o et
4.14 1 GBNEIAL .
4.14.2 ESD reqUIr€mMeENntS ... .
4.14.3 Y =T F= AT =T =0 1T P
4.14.4 TUD S e
4.14.5 I =1 TP PPN
4.14.6 L= 2= T= L e I 1= Y= P
4.15 Compliance with internal standards...........c..coooiiiin.

A1 General. .. .o e\

A.2 TC1 — AUtoCIaVve (AC) e G e e e e

A.3 TC2 — Bond strength, internal (BS) ... N e Q0 Nt

A.4 TC3 — Die shear strength (DS).....ccooviiiiii GO\

A.5 TC4 — Electromigration (EM)..... ..o ot ™G N N\ e
A.6 TC5 — Electrostatic discharge (ESD)

A.7 TC6 — Electrical test (ET).......ceennene.

A.8 TC7 — Electrical distributions

A.9 TC8 — Flammability (FL)......N¢... D

A.10 TC9 - Hot carrier injection (
A1
A.12
A.13
A.14
A.15 TC14
A.16 TC15

A.16.1

A.16.2

A.18
A.19

A.20

A.20.1

A.20.2 Constant acceleration ... ... 44

A.20.3 Vibration (variable freqQUENCY) ..o 44

A.20.4 Mechanical ShOCK ... 44
A.21  TC20 — Marking permanency (MP) ... 44
A.22 TC21 — Non-volatile memory operating life (NVL)......ccocoiiiiiiiiiii e, 44
A.23 TC22 - Time dependent dielectric breakdown (oxide integrity) (Ol)........cc.ccceeenneen. 45
A.24 TC23 — Package dimensions (PD)........cooiiiiiii e 45
A.25 TC24 — Power CYCHNG (PTC) it 45
A.26 TC25 — Resistance to solder heat (RSH).......coiiiiiiii 45
A.27 TC26 — Solder preconditioning (PC) ..o 45

A.28 TC27 — Solderability (SD) ....couuiie e 46



IEC/TS 62686-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC TS 62686-1:2015 © IEC 2015 -5-

A.29 TC28 — Soft error rate (SER).....couiiii 46
A.30 TC29 — Steady state operating life (SSOL)......c.ooviiiiiiiiii e, 47
A.31 TC30 — Temperature cyCling (TC) ..uouniiniiiiiii e 47
A.32 TC31 - Temperature humidity reverse bias (THRB) .......ccoooiiiiiiiiiiie 47
A.33 TC32 — Temperature humidity bias (THB or HAST) e, 48
A.34 TC33 — Terminal strength (TS) .. ..o e 48
A.35 TC34 — Thermal resistance (thermal impedance) (TR) .....ccccooeviiiiiiiiiiieee, 48
A.36 TC35 — visual inSPection (V1) ...
A.36.1 TC35a — External visual inspection ...... ...
A.36.2 TC35b — Internal visual iNSPeCtioN ..........ooviiiiiiii e
A.37 TC36 — Water vapour content, internal (WV) ... i D e
A.38 TC37 — X-ray inspection (XR) .......ccocveiiiiiiiiiiiiiieieceeee 200N L
A.39 TC38 — Moisture sensitivity level (MSL) .....coooiiiiii AN N D DN
A.40 TC39 — Ball shear test (BST) ...uveuiiiiiiiii e\ N D e N e e N e
A.41 TC40 — Negative bias temperature instability (NBTI):
A.42 TC41 — Accelerated tin whisker test.................. 20N\ -

Annex B (informative) Cross-reference to STACK Specifi

Bibliography




IEC/TS 62686-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

-6- IEC TS 62686-1:2015 © IEC 2015

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROCESS MANAGEMENT FOR AVIONICS -
ELECTRONIC COMPONENTS FOR AEROSPACE, DEFENCE
AND HIGH PERFORMANCE (ADHP) APPLICATIONS -

Part 1: General requirements for high reliability
integrated circuits and discrete semiconductors

FOREWORD

all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in
this end and in addition to other activities, IEC publishes Internatio
Technical Reports, Publicly Available Specifications (PAS) and
Publlcatlon(s) ). Their preparatlon is entrusted to techmcal comn

ronic fields. To
¢ Specifications,

eferred to as “IEC
ommittee interested

> IEC collaborates closely
with the International Organization for Standardizatio conditions determined by

agreement between the two organizations.

whatsoever, whether direct or indirect, or for costs (mcludmg legal fees) and

expenses arisi publication, use of, or reliance upon, this IEC Publication or any other IEC

Publications.

8) Attention is drawn te_the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

+ the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

+ the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.
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IEC TS 62686-1, which is a Technical Specification, has been prepared by IEC technical
committee 107: Process management for avionics.

This second edition cancels and replaces the first edition, published in 2012. This edition
constitutes a technical revision.

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

a)

adoption and modification of STACK Specification S/0001 revision 14 notice 3, General
requirements for integrated circuits and discrete semiconductors;

b) update of IEC semiconductor test methods;

c) update of JEDEC semiconductor test methods; including addition ¢ , based on
the Physics of Failure Risk and Opportunity assessment;

d) update of Annex A with additional JEDEC and IEC test information;

e) revision of lead-free termination finish requirements.

The text of this technical specification is based on the followin

Enquiry draft 5{{port on\Qﬁg\

107/248/DTS R K 10ﬁ/2}59/’5vﬁ\

replaced by a rewvised 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 62686 includes all the requirements of STACK Specification S/0001 revision
14 notice 3 and contains revisions for alternative IEC qualification test methods and additional
test information.

This Technical Specification complements IEC TS 62564-1 which is used for ADHP
applications when additional manufacturer’s data is required beyond the publicly available
manufacturer published data sheets (e.g. when additional thermal performance data is
required for thermally challenging applications or when additional verification data are
needed, for example to comply with the requirements of RTCA DO-254/EUROCAE ED-80 for
complex components for flight critical applications, etc.).

This Technical Specification can also be used to comply with qualification

requirements of IEC TS 62564-1. Further guidance is given in [IEC T8 §

NOTE With the adoption of the STACK Specification S/0001 revision 14 notice e\for all existing

STACK certified manufacturers to be audited by IECQ under the new STACK-N-CQ joinyventure.
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