IEC/TS 62686-1:2012(E)

IEC IEC/TS 62686-1

®
®

Edition 1.0 2012-09

TECHNICAL
SPECIFICATION

Progess management for avionics ectroni
defelnce and high performance (AR

Part|1: General requirements for high rekiql
semjconductors
b



https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2012 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 Infernational Electrotechnical Commission (IEC) is the leading global organization
Internafional Standards for all electrical, electronic and related technologies.

About IEC publications

The tedhnical content of IEC publications is kept under constant review by the IEC~Rle gu hiave the
latest eflition, a corrigenda or an amendment might have been published.

at prepares\and pyblishes

Useful |inks:

IEC pullications search - www.iec.ch/searchpub

The adyanced search enables you to find IEC publications i i dictionary of electrophic and
by a vdriety of criteria (reference number, text, technical ectrical / ining”more than 30 000 teqms and
committee,...). Aiti d French, with equivalent ferms in
It also| gives information on projects, replaced yes? Also known as the International
withdrayn publications. i pcabulary (IEV) on-line.

IEC Just Published - webstore.iec.ch/justpublished orper Service Centre - webstore.iec.ch/csc

Stay up|to date on all new IEC publications. Just Pul Ilshe
details 4ll new publications released
also on¢e a month by email.

9

sh to give us your feedback on this puljlication
g€d further assistance, please contdct the
Cusfomer Service Centre: csc@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

IEC/TS 62686-1

Edition 1.0 2012-09

TECHNICAL
SPECIFICATION

Proc

Part|1: General requirements fo hi abiity jntegrated circuits and discrete

semjiiconductors
R\
Q&E

NS

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X B

ICS 03.100.50; 31.020; 49.060 ISBN 978-2-83220-345-3

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

® Registered trademark of the International Electrotechnical Commission



https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

-2- TS 62686-1 © IEC:2012(E)

CONTENTS
FOREWORDD ... 5
INTROD U CT ION L.ttt e e et et e et e e e e e et e et e et e et e e e e e e eeaaannas 7
LS T o7 o o 1= TSP 8
2 NOMMALIVE FEIEIENCES ... e e 8
3  Terms, definitions and abbreviations ..o 12
3.1 Terms and definitioNs ... 12
I A\ o] o (N VA =1 41 1 S PP P TP 14
4  Technical reqUIremMents ..o A e L ....16
411 General ... AN ....16
223 VA o Co To7= Yo (U] {1 S PRPD. We NUE WE NS S U ....16
421 General ..o S\ D NG N ....16
4.2.2 Product discontinuance .........cocooiiiiiiiiiic Ko NG N NG e S ....16
4.2.3 ESD protection during manufacture \ ....16
4.2.4 Specification control ........................... L7
4.2.5 Traceability.....ccooiiiiii e N N e e N e et r e L7
413  Product or process change notification (P( A7
4.3.1 General.....cccoceeeiicn G, | AT
4.3.2 Notification ............0\....00 0 17
4.3.3 Notification details W17
.18
414 ..18
..18
.18
..18
.18
.19
.19
.19
.19
.19
415 .20
..20
EleCtrical test.. o ....20
4.5.3 Electrical parameter assessment ..o ....20
4.54 SDRAM MEMOIIES . uiiiitiii e eas 20
4.5.5 LOQIC famMIli®S ..cuiiuiiiiiiiiie e 21
4.5.6 PoOWEr MOSFETS ..ttt e 21
4.5.7 Silicon rectifier diodes ..o 21
4.6 MeECNANICAl ... aaas 21
4.6.1  GENEIAL e 21
4.6.2 Device or shipping container marking ...........cooeiiiiiiiiiieiecee e 21
4.6.3  SMaAll PACKAGES .. .uitiiii it 21
4.6.4 Moisture SenSitiVIty ......ooouiii 21
4.6.5 Robustness of hermetic seals..........ccoeiiiiiiiiiii i 21
4.6.6 Termination fiNiSNES ... 22

A7 AUGIE CAPADIIY ..ot e ettt ettt 22


https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

TS 62686-1 © IEC:2012(E) -3-

A7 GeNEIAl e e 22
4.7.2 Internal quality audits ......c.ooiiiiii e 22
4.7.3 Subcontract manufacturing ...........cooiiiiiiii e 22
4.8  QUAIILY @SSUIMBNCE ..ouuiiiiii it et et 23
4.8.1  BENEIAI et 23
4.8.2  QUAlTY SYSTOM ..t 23
4.8.3  SamMPliNg PlaNS .. vt 23
4.8.4 Failure analysis SUPPOIt. ... e 23
4.8.5 0OUtgOING QUATITY ..oieni e 23
4 9—SuppHerperfermance—-neniterirgby-thedser——————————rrre— ....24
4.9.1  General .o N e e ....24
4.9.2 LotacceptanCe......ccccovviiiiiiiiiiiiie e N ....24
4.9.3 Suspension of deliveries .25
4.9.4 Loss of approval ..o Nl N ORI N ....25
4.9.5 AQL figures ...cooeevieiiiiiiiieieeieeeeeee S NN N e ....25
4.9.6 100 % SCreening.......ccoveeveevneeneenneenneenn e G Nee- ....25
4.9.7 Termination determination .25
4110 Qualification ... ..o e A e N e ...25
4.10.1 General ..25
4.10.2 ..26
4.10.3 .27
4.10.4 ..28
4.10.5 .28
4.10.6 ..28
4.10.7 .32
4.10.8 .32
.32

.32

.32

.32

...33

...33

...33

...33

; .34

4.11.5 Warranty .34
4.11.6 Suspension of certification...............coooiiiiiiiiiii ....34
4.11.7 Single event effects (SEE).......oooiiiii 34
412 ProdUCt MONIOr ... 34
4121 GeNEIAl e e 34
v 27 \Y/ o T o 11 (o ol o] oY =1 1 41 12 = Y0P 34
4.12.3 Problem notification....... ..o 35
4.12.4 Data rePOrting ..ocucei i 35
4125 SaAMPIES oot 35
4.12.6 Production maturity factors ..o 35
4.12.7 Device dissipation ... 35
4.12.8 Corrective action ... 36
4.12.9 Product monitor resUltS ... ... 36

4.12.10Accumulated test data ..o 36


https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

4.

4.

4
Anne

Anne
Biblio

Table
Table
Table
Table
Table
Table
Table
Table

Table
IEC 6

Table
Table
Table

—4— TS 62686-1 © IEC:2012(E)

13 Environmental, health and safety (EHS) ...
g T T T € 7= o =Y Y PPN
4.13.2 EHS COMPIIANCE ....oviiiiiie e
4.13.3 Device Randling ... ...
4.13.4 Device MaterialS ......oouiii

14 Shipping CONtaINEr .o e
I T 7= o =Y - Y PPN
4.14.2 ESD reqUIr€mMeNnts ..o

4.14.3 MaAQAZINE FEUSE ..uiti ittt ettt e
4-44-4—TFubes

S T I - |V TP PP AU NPT S 2
15 Compliance with internal standards .............cc.cooooviiein 200N L
A (informative) Test code (TC) information..........................,

B (informative) Cross-reference to STACK specification S
9 1= 0 1 V2P

...42
...44
...45
.47



https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

TS 62686-1 © IEC:2012(E) -5-

1) The International Electrotechnical Commission (IEC) is a worldwide organizati

2)

3)

4)

all

intdrnational co-operation on all questions concerning standardlzatlon in t e~elestric
this| end and in addition to other activities,

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
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ntion is drawn to the Normative references cited in this publication. Use of the referenced publica
spensableforthe cofrect application of this publication.

ntion_is drawn to the possibility that some of the elements of this IEC Publication may be the su
entwrights. IEC shall not be held responsible for identifying any or all such patent rights.
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The main task of IEC technical committees is to prepare International Standards. However, 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.

IEC/TS 62686-1 which is a Technical Specification, has been prepared by IEC technical
committee 107: Process management for avionics.
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This Technical Specification cancels and replaces IEC/PAS 62686-1. It includes the following

significant technical changes with respect to IEC/PAS 62686-1:

a) adoption and modification of STACK Specification S/0001 revision

requirements for integrated circuits and discrete semiconductors;

b) addition of alternative IEC semiconductor test methods;

c) update of JEDEC semiconductor test methods;

d) update of Annex A additional JEDEC and IEC test information;
e) certification of the OCM according to ISO 9001;

f) addition of lead-free termination finish requirements:

14, General

g) addition of request for OCMs to make the data for device lifetime calc

h) update of the IEC and JEDEC test methods for the following
megchanisms: TDDB, electro-migration, HCL and NBTI;

i) addition of request for OCMs to provide single event effects
j) update of moisture sensitivity level (MSL) marking requireme

The tegxt of this Technical Specification is based on thg-fol

)

ORs availak

N\ A
Enquiry draft ’* > éep rt})n‘\vo g

107/167/DTS \ &07/18vac

Full information on the voting for the ppr his_technical specification can be foldind in

This gublication has b i e with the ISO/IEC Directives, Part 2.

A list| of all ths '
management for™Mayi

efies, published under the general title Pr

OCesSs

S : components for aerospace, defence and| high
perfoimance (ADHR 1 an ke found on the IEC website.
The committ ide at the contents of this publication will remain unchanged until
the sfability \ anthe IEC web site under "http://webstore.iec.ch" in thg data
related ific-publication. At this date, the publication will be

* regonfirmed,
* 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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INTRODUCTION

This part of IEC 62686 includes all the requirements of STACK Specification S/0001 revision
14 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 datasheets (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
compénents for flight critical applications, etc.).

This [Technical Specification can also be used to comply with tHe “typical Cation
requir
NOTE STACK
certifie

&
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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

1 Sfope

This part of IEC 62686 defines the minimum requirements for genera purpp
COTY (commercial off-the-shelf) integrated circuits and discrete s
(Aerogspace, Defence and High Performance) applications.

This [Fechnical Specification applies to all components
applidations within the manufacturers’ publicly available §

shelf"
ADHP

ADHP
n with

IEC/TS 62239-1. It may be used by other high perforpranse™a igh\rehapility industries, at

their discretion.

ADHR application requirements may

this specification glone.

ADHHA OEMs (original equipment Facty toconsider redesigning their

produgts or conducting further testing
IEC/TS 62239-1 ECMP procedures
IEC/TS 62564-1 may be more suitable

2 Normative reference

The fgllowing docurnents, in
are indispensab' g i
undated reference S
amen@iments) appis

in ADHP applications using their
a component in accordance| with

are normatively referenced in this document and
ated references, only the edition cited appliep. For
of the referenced document (including any

IEC 6D749-3, Yl) { Yevices — Mechanical and climatic test methods — Part 3:

IEC 6PD749-4 S0l uctfor devices — Mechanical and climatic test methods — Part 4: [Damp

heat, steady sta

IEC 6Pp749=5, Semiconductor devices — Mechanical and climatic test methods
Steadg -state temperature humidity bias life test

Part 5:

IEC 60749-6, Semiconductor devices — Mechanical and climatic test methods
Storage at high temperature

IEC 60749-7, Semiconductor devices — Mechanical and climatic test methods
Internal moisture content measurement and the analysis of other residual gases

IEC 60749-8, Semiconductor devices — Mechanical and climatic test methods
Sealing

IEC 60749-9, Semiconductor devices — Mechanical and climatic test methods
Permanence of marking

Part 6:

Part 7:

Part 8:

Part 9:
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IEC 60749-14, Semiconductor devices — Mechanical and climatic test methods — Part 14:
Robustness of terminations (lead integrity)

IEC 60749-15, Semiconductor devices — Mechanical and climatic test methods — Part 15:
Resistance to soldering temperature for through hole mounted devices

IEC 60749-17, Semiconductors devices — Mechanical and climatic tests — Part 17: Neutron
irradiation

IEC 60749-19, Semiconductor devices — Mechanical and climatic test methods — Part 19: Die
shear strength

IEC 6p749-20, Semiconductor devices — Mechanical and climatic tes ~ ‘Part 20:
Resistance of plastic encapsulated SMDs to the combined effects of{moisttre angd solglering
heat

IEC 6p749-20-1, Semiconductor devices — Mechanical and clihati Nethe Part| 20-1:
Handlng, packing, labelling and shipping of surface-mount j e conjbined
effect|of moisture and soldering heat

IEC 6P749-21, Semiconductor devices — Mechanica S xJesd methods — Part 21:
Soldefability

IEC 6P749-22, Semiconductor device atic test methods — Part 22:

Bond [strength

IEC 6P749-23, Semiconductor devices
tempgrature operating life

limatic test methods — Part 23} High

IEC 6P749-25, Semicqg — Part 25:
Tempegrature cy(@

IEC 6P749-26, Semij — Part 26:
Electrostatic dischaxge

IEC 6P749-29 : — Part 29:
Latchiup te

IEC 6p749- /M€ ctor devices — Mechanical and climatic test methods — Part 32:

Flammability.efpla encapsulated devices (externally induced)

IEC 6D749-33, Semiconductor devices — Mechanical and climatic test methods — Part 33:

A I ftaal ot ot NN ol £ /
CCe CTrAaAtlCuUu 1rivroturc 1oorotdiitvs UTIividoTU aululiave

IEC 60749-34, Semiconductor devices — Mechanical and climatic test methods Part 34:

Power cycling

IEC 60749-38, Semiconductor devices — Mechanical and climatic test methods — Part 38: Soft
error test method for semiconductor devices with memory

IEC 61340-5-1, Electrostatics — Part 5-1: Protection of electronic devices from electrostatic
phenomena — General requirements

IEC/TS 62239-1, Process management for avionics — Management plan — Part 1: Preparation
and maintenance of an electronic components management plan
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IEC 62374, Semiconductor devices — Time dependent dielectric breakdown (TDDB) test for
gate dielectric films

IEC 62374-1, Semiconductor devices — Part 1: Time dependent dielectric breakdown (TDDB)
test for inter-metal layers

IEC 62415, Semiconductor devices — Constant current electromigration test

IEC 62416, Semiconductor devices — Hot carrier test on MOS transistors

IEC 6

effect

IEC/P

ISO 9

ISO 1

ISO/T
ISO 9

AS/EN
aviati

TL 90

STAC
semid

EIA-4

EIA-5

ANSI

JP001.

JEP1

JEP1

417 _Semicaonductor devices = Mobile ion tests for metal-oxide semiconductar field
transistors (MOSFETSs)
AS 62483, Test method for measuring whisker growth on tin and
P01, Quality management systems — Requirements
1001, Environmental management systems — Requir
S 16949, Quality management systems — Parficula ments\for the application of
001:2008 for automotive production and relevant service.pqrt orgahizations
/JISQ 9100, Aerospace serie anaemQt Bystems — Requiremerits for
bn, space and defense organisation
DO, Quality management system
K S/0001 revision \{4, screte
onductors
/1, Symb lad
11
EIA-5

s)
O0A, Guidetines for packing and labeling of integrated circuits in unit container packing
9,<A procedure for executing SWEAT

JEP154, Guideline for characterizing solder bump electromigration under constant current and
temperature stress

JESDG6, Measurement of small values of transistor capacitance

JESD201, Environmental acceptance requirements for tin whisker susceptibility of tin and tin
alloy surface finishes

1 For

the telecommunications industry.
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JESD202, Method for characterising the electromigration failure time distribution of
interconnects under constant-current and temperature stress

JESD22-A101, Steady state temperature humidity bias life test
JESD22-A102, Accelerated moisture resistance — Unbiased autoclave
JESD22-A103, High temperature storage life

JESD22-A104, Temperature cycling

JESDP2-A108, Temperature bias and operating life
JESDPR2-A109, Hermeticity
JESDP2-A110, Highly accelerated temperature and humidity styé

JESDPR2-A117, Electrically erasable programmable
endurance and data retention test

programferase

JESDPR2-B100, Physical dimension

JESDP2-B101, External visual
JESDP2-B102, Solderability

JESDR2-B105, Lead integ
JESDR2-B106, Resistg

JESDP2-B107, /\@ g

JESDP2-B116,

ugh-hole mounted devices

JESD#6, Custome i of product/process changes by solid state suppliers.
JESDH}7, ey qualification of integrated circuits

JESD#8, Product diseontinuance

JESDIZ8IC | atchup test

JESD85, Methods for calculating failure rates in units of FITS
JESD86, Electrical parameters assessment

JESD89, Measurement and reporting of alpha particle and terrestrial cosmic ray-
induced soft errors in semiconductor devices

JESD94, Application specific qualification using knowledge based test methodology

JESD213, Standard test method utilizing X-RAY-Fluorescence (XRF) for analyzing component
finishes and solder alloys to determine Tin (Sn)-Lead (Pb) content
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JESD625, Requirements for handling electrostatic discharge sensitive (ESDS) devices

J-STD-020, Moisture/reflow sensitivity classification for non-hermetic solid state surface
mount devices

J-STD-033, Handling, packing, shipping and use of moisture/reflow sensitive surface mount-
devices

J-STD-609A.01, Marking and labeling of components, PCBs and PCBAs to identify lead (Pb),
lead-free (Pb-Free) and other attributes

ANSI/JESDA/JEDEC JS-001, Electrostatic discharge sensitivity testing —
(HBM) — Component level

orman body, model

MIL-STD-1580, Destructive physical analysis (DPA) for electra F and

electrpomechanical parts

UL94 | Tests for flammability of plastic materials for parts i
AEC-
AEC-

RTCA
hardw

tronic

3 T

For the purposes of this docum \ i éerms, definitions and abbreviations apply.

3.1

3.1.1
calen
continuous da ingludi ends and holidays

3.1.2
container

outer phippingsQ er consisting of one or more inner containers

3.1.3
customer
user
original equipment manufacturer (OEM) who procures integrated circuits and/or
semiconductor devices compliant to this technical specification and uses them to design,
produce, and maintain systems

3.1.4

data sheet

document prepared by the manufacturer that describes the electrical, mechanical, and
environmental characteristics of the component

3.1.5

deviation

user agreement to allow the delivery of a shipping lot which does not fully meet the
requirements of this specification
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Note 1 to entry: Considered equivalent to concession for the purposes of this document.

3.1.6
device specification
document written by a user and agreed by the supplier or OCM

3.1.7

form

shape, arrangement of parts, visible aspect, mode in which a part exists or manifests itself,
the material an item is constructed from

3.1.8
fit
qualiffed and competent, correct size and scale

3.1.9
funct{on
work fhat an item is designed to do without degrading reliability

3.1.1(
incoming lot

one of more shipments of a device, grouped together fof the pu ncoming inspecfion

3.1.11
inner|container
box of bag containing devices, either in magazine

bulk packaged

3.1.12
magagine
shipping container thatMeeds_ i ic\placement machines

EXAMALE Sticks, I:lbes,

3.1.13
micrdcircuit
compionent
device
electr|cal or\elec i hat is not subject to disassembly without destructipn or
impaifme i ¢ and is a small circuit having a high equivalent circuit element
densify

Note 1|to entry: s.copsidered as a single part composed of interconnected elements on or within g single
substrgte tofperform an efectronic circuit function.

Note 2|toventry: This excludes printed wiring boards/printed circuit boards, circuit card assemblies and njodules
composed exclusively of discrete electronic components.

3.1.14

moisture sensitivity level

MSL

rating indicating a component’s susceptibility to damage due to absorbed moisture when
subjected to reflow soldering

3.1.15

original component manufacturer

OCM

company specifying and manufacturing the electronic component


https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

3.1.16

-14 - TS 62686-1 © IEC:2012(E)

room temperature

tempe

3.1.17
semic

rature identified at 25 °C = 5 °C in a room

onductor device

electronic devices in which the characteristic distinguishing electronic conduction takes place

with a semiconductor

EXAMPLE 1 Semiconductor diodes which are semiconductor devices having two terminals and exhibiting a
nonlinear voltage-current characteristic.

EXAMHLE 2 Transistors which are active semiconductor devices capable of providing r amplifigatipn and
having fthree or more terminals.

3.1.1

shippling lot

singl€ lot of one or more containers received by a user

3.1.19

suppter

company identified by the logo or name marked o as the
origingl component manufacturer (OCM)

3.1.2(

termipation

elemgnt of a component that connects Vel of

assen

3.1.21
triboe

electr|cal charge gene

3.2
AC
ADHH
AOQ
AQEQ
AQL
ASIC
BGA
BPSG

bly

lectric charge

Abbrevia

¢d electronic component
ality level

applicatign specific integrated circuit
ball grid array

borophosphosilicate glass

CB
CFC
COTS
CMOS
D

DC
DRAM
DLA
DPM
ECMP
EHS

certifying body

chlorofluorocarbon

commercial off-the-shelf

complementary metal oxide semiconductor
semiconductor device

direct current

dynamic random access memory

Defense Logistics Agency (see http://www.dscc.dla.mil/)
defects per million

electronic component management plan
Environmental Health and Safety
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EMAS
ESD
FFF
FIT

h
HAST
HCI
HTOL
IECQ

IC

110

IR
LTB
LTPD

MSL
NBTI
NVL
OCM
OEM
PC
PCB
PCN
Pkg
QA
SDRA
SEE
SEFI
SEL
SEU
SER
SMD

Eco-Management and Audit Scheme (established by the European Union)

electrostatic sensitive damage
form, fit and function

failures in time

hour

highly accelerated stress test
hot carrier injection

high temperature operating life

Electronic Components
integrated circuit

input and output

infra-red

last time buy

lot tolerance percent defective
minute

moisture sensitivity level

negative bias temperaturg’instabijh

non-volatile memory operating\jf

original component manufa

product
ease

soft error rate
surface mount device

SRAM
Tamb
TC

THB
Topmin
Topmax
UCL
VPR

static random access memory
ambient temperature

test code

temperature humidity bias
minimum operating temperature
maximum operating temperature
upper control limit

vapour

for
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4 Technical requirements

4.1 General

The supplier or original component manufacturer (OCM), as defined in 3.15 and 3.19, shall be
Third Party 1SO 9001 certified and shall provide the following minimum technical
requirements. The OCM may use the test methods and methodologies specified herein which
are based on IEC semiconductor test methods or any other equivalent test method for
example JEDEC test methods (see 4.10.2.3 and Annex A). Proposed equivalent test methods,
rationale and supporting data shall be reviewed and shall achieve the same end objectives as
specified herein. Use of such equivalent tests shall not be considered to be deviations or

waivers-to-the rnqllirnmnnfe of this err\nr\ifir\gﬁnn

Informative annexes are provided at the end of this specification and Libject

to chxnge. Users of this specification are encouraged to review ilable

whengver referencing the content of these annexes:

e Arnnex A: test code information summarises all semicond ussed
herein;

e Arnnex B: cross-reference to STACK specification S/00Q

e Arnnex C: Bibliography.

4.2 |Procedures

4.2.1 General

The JCM shall have the following procg

e prpduct discontinuancg

e ES$D protection durjng me

e splecification cgntra

e trgdceability ( .

4.2.2

Notifigation i ¢ ng as

described in 2

a) thg OC vall-provide to the user a minimum of 12 months’ notice of last order dates for
single-so '

b) thg OCM-may givé less than the specified notice period provided a mutually acceptable
eftension (up to the specification limit) is negotiated with any user needing a diflferent
pgried;

c) for custom ASIC devices, the normal procedure is to include discontinuation notice in the
purchase contract.

4.2.3 ESD protection during manufacture

All integrated circuits and discrete semiconductors are considered to be static sensitive and
shall be protected through the OCM’s manufacturing operation. OCMs shall ensure that
devices are not exposed to static damage and are not degraded or damaged due to static
discharge. IEC 61340-5-1 and JESD625 are examples of suitable standards for ESD
precautions in wafer fabrication and probe. OCMs holding current IECQ Certification for
compliance with IEC 61340-5-1 shall be deemed to have satisfied this requirement.
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4.2.4

Specification control

The OCM shall:

a) when applicable, have central or local record of the user’s part number and specification,
against the product to be delivered;

NOTE 1 This applies to direct sales and not to parts sold through distribution.

b) ensure the specifications on the purchase documents have been reviewed and accepted
by personnel authorized to do so.

NOTE 2 This applies to custom and special orders only.

4.2.5
Trace
a) th

Cg
m

lo
b) th
c) th
4.3
4.3.1
The G
e ng
e ng
e ng
4.3.2
In the
a) th
pr|
C3
agd
b) fof
pu
c) in

Traceability
pbility shall be managed as follows:
de or other marking on the device or magazine or ir

hnufacturing route, e.g. groups of wafer lots, wafer
cation, test location, date code and/or lot code;

e information needed to interpret the code shall be
e procedure shall be available for inspection d

General
CM shall provide the following:

tification (4.3.2);

rchase' contract;

anvevent beyond the control of the OCM where 90 calendar days’ notice canr

hnged
ments
s not

n the

ot be

given, the OCM shall reach a mutually agreed lesser notice period with any user affected
by the change or the IECQ CB that issued IECQ Certification.

4.3.3

Notification details

The PCN shall include the following items:

tit

> ®O QO O T QO

le of change;

OCM type number(s) affected;

)
)
) OCM notification identification number;
)
)

estimated earliest shipment date of changed devices;
) manufacturing location and product line affected;

estimated last order and shipment dates for unchanged devices to be supplied on request;


https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

-18 - TS 62686-1 © IEC:2012(E)

g) a thorough description of the proposed change;

h) means of distinguishing changed devices from unchanged devices. this may be a date
code, lot code, date code range or distinguishing marking or feature that is visible to the
user at point of receipt of shipment;

i) sufficient engineering and/or qualification test data, including details of any qualification
test vehicle used and its applicability to the product change, shall be available on request
to demonstrate that the change will not adversely affect device form, fit, function, quality

reliability, and that the changed product will continue to meet the specified

requirements;

or

j) user part number of the affected device (preferred item but not mandatory).

4.3.4
JESD

4.4
4.41
The G

e sh

Notifiable changes

16 shall be used as a guide to changes requiring notification.

Shipment controls
General
CM shall have the following shipment controls:

ipping container and date code marking (4.4.2

e d

4.4.2

The SLh ode marking shall be in accordance with JEP130A
equiv acturer’s name, logo and/or trademark shall be marked
shipping container practical to do so.

4.4.3

If the
is re-t
initial

te code remarking (4.4.3);

e inMer container formation (4.4.4);
te code age on delivery (4.4.5);
bD marking (4.4.6);
BL (4.4.7);
d-free marking (44.8);

o le
) IaIeIs(4.4.9)

or an
bn the

evice

electrical test it shall not be changed unless it is necessary to correct poor

ested at a later date. If only one date is marked to represent the manufacturing da(le and

uality

marking or incorrect information and provided that the time delta between the original mark
and the remark is less than 6 weeks.

4.4.4

Inner container formation

It is preferred that the inner container contains only devices of the same die revision/stepping

level.

It is preferred that devices shall also be from the same:

— wafer fabrication location;

— as

sembly site;

— outgoing QA electrical inspection site.
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Date code age on delivery

Date code age on delivery shall be as follows:

a) the date codes of devices shall not be older than 24 months upon users’ receipt date;

b) for custom ASIC devices, the date code age limits will normally be defined in the purchase
contract;

c) if the OCM wishes to ship devices outside the specified limit, the deviation procedure
should be used.

4.4.6

ESD marking

The s

4.4.7

The |
stand

4.4.8

The s

equivalent.

4.4.9
In ger

a) hg
ay
b) m
cd

des (bar co
c) warning noti

CQ

ymbols used and labelling shall be in accordance with EIA-471 or e

MSL

hbelling and shipping container shall be in accordance
brd.

Lead-free marking

Labels

ntents shall be

ard.

valent

01 or

bll be

3 of 9

bf the
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Table 1 — Label requirements

Dry pack label:

Date of sealing and sealed life or expiration date.
Time and storage condition limits after opening.
Bake conditions if usage conditions after opening are violated.

Moisture sensitivity classification per J-STD-020 or per OCMs own classification provided a cross
reference is provided at registration.

Bar
code

Container label: this label is typically implemented as a shipping note or packing list attached to the

outer|container.

Delivery address.
Hurchase order number.
User part number.

QCM device type number ®.

Inner|container label:

Tlhe OCM’s name °.
Quantities enclosed of each device type °. \
CM device type number \>

ser part number °. G

urchase order number °.

uantity of devices.

ot number.

q
U
F
d
Date code.
L
Assembly location ®
1

est location ®

® Preferred but not ma

? For pecurity rea ns can mw\%ﬂt of the user.

4.5
4.51

Opergti
expla

4.5.2

Electrical test

pt, as

All shipped packaged devices shall have passed a production electrical test program, or in the
case of user-specific devices, a test program approved by the user. Tested wafer or die
products shall have an effective equivalent wafer probe test. Untested wafer and die products
shall have met the OCMs minimum process control monitor (PCM) requirements. JEDEC test
methods shall be used wherever possible.

4.5.3

Electrical parameter assessment

Test methods for assessing electrical parameter distributions (AC, DC, functional and timing)
of devices should be in accordance with JESD86.

4.5.4 SDRAM memories

SDRAM memories should be designed and tested in accordance with JESD79.
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4.5.5 Logic families

Logic families should be designed and tested in accordance with JESD36, JESD52, JESD76
or JESD80.

4.5.6 Power MOSFETs

Power metal-oxide-semiconductor field-effect transistors (MOSFETs) should be tested in
accordance with JESD24.

4.5.7 Silicon rectifier diodes

Silicon rectified diodes should be tested in accordance with JESD282B.01 -PRF-19500 or
an eqpivalent standard.

4.6 |[Mechanical
4.6.1 General
Integrated circuits or discrete semiconductor package <dimeaqsjons, _spetified in infustry

standgard outlines (e.g. JEDEC outlines), will be met as-s age is staled as
compliant with that outline.

4.6.2 Device or shipping container
4.6.2(1 General

All the specified markings on the devic

4.6.2.p Top surface

All of the following req rwise

indicTed below:

a) pinp 1 identifi' ;

b) thé¢ OCM’s name

c) the

d) date cod S =year
nqame bS are
mar 1

e) a anufa i irface

may be used;

f) if poth~assembly and manufacturing route trace code are marked on the bottom surface,
thé¢ manufacturing route trace code shall be marked below the assembly code.

4.6.3 Small packages

If the marking area available on the device is too small to do so, then the unit container is to
include all the required marking.

4.6.4 Moisture sensitivity

The moisture sensitivity of all non-hermetic surface mount components shall be tested and
classified according to J-STD-020. The MSL classification shall be available.

4.6.5 Robustness of hermetic seals

Seal shall not be compromised by any normal handling, testing or manufacturing processes.
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4.6.6 Termination finishes

OCMs should make available on their web pages or datasheets (or otherwise), information
pertaining to the leaded (Pb) and lead-free termination finish qualification testing, termination
material, finish alloy composition, and (if used) heat treatment process of parts used relative
to the RoHS directive. In addition, the following requirements shall be met:

a) thickness limits shall be met over 95 % of the termination surface. The OCM shall select
appropriate measurement locations;

b) plating composition and thickness limits shall be available;

C) |t is not necessary for solder dipping to cover the entire termlnatlon The area covered

electroplate finishes shall be matt, dense, homogenous, free
material and suitably treated to inhibit whisker growth. When app
whisker plan or process should be in place (for example accele
JHSD201 Class 2 limits or JESD22 A121 or IEC/PAS
Dacumented results should be made available to the user upon reg

e) prpvide notification of changes, via the PCN proces$ bermynation\finish materials,
thickness, or to plating process chemistry.

4.7 | Audit capability

4.7.1 General

The QCM shall be able to carry out the fo

. in]ernal quality audits (4.7.2); and

e SU

4.7.2 Internal quality

The QCM shall genio infermal location, to assess compliance with internal
standards for the i ~ be to

ISO 9p01. Avionics hotive
ISO/TIS 16949 cerfi

Internal quality audit requirements

Qualify s§§\em \ \ \ Calibration Failure analysis

Shipment anNamer Stores and dispatch ESD control

Contraict review \/ Customer service Production test

Desigh management Process control Subcontract controls
Purchasitg tcommimg ateriats Waferfabricatiomand probe
OCM audits Documentation control Assembly

Training Product qualification Reliability monitor

The results of these audits and the audit acceptance criteria shall be available for onsite
inspection during an audit. The internal quality audit documentation shall be available upon
request.

4.7.3 Subcontract manufacturing

The OCM shall qualify and periodically audit all subcontracted operations to a standard
equivalent to the OCMs internal operations.
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4.8 Quality assurance

4.8.1 General

The OCM shall have the following quality assurance system:
e quality system (4.8.2);

e sampling plans (4.8.3);

e failure analysis support (4.8.4); and

e outgoing quality (4.8.5).

4.8.2 Quality system

The QCM quality system shall meet the following requirements:

a) the OCM shall have an appropriate quality registration, i.e. o 9001,

TY 9000, AS/EN/JISQ 9100, ISO/TS 16949, etc.;
b) the system shall ensure that the requirements of this spegificati

c) the system shall provide for the prevention and ready pancies ahd for

tinpely and positive corrective action.
4.8.3 Sampling plans

Appro
for reli

1 target
geing is an LTPD bettef than

3 %. 1 iZzes exceeding 76 deviceg from

the sq , or by invoking structural sinjilarity

and g ¢ e level of build being tested. For

exam S 3 die and wire bonding and badk-end

asse all k I Arom structurally similar builds of dimilar

metallization, die size an ¢ 5 aterial diameter, process, and loops.

4.8.4

OCM

a) th S int equate failure analysis capability and provide a fimely
re i i

b) re failure
an bf the
reg

c) for failuresreturng felating to a critical problem at a user, the failure analysis repor{ shall

typically)be issued within 7 calendar days of receipt by the analytical facility.
4.8.5 T;O'l]‘l’g't)‘l'ﬂ'g‘t:‘l]ﬂ||ty

4.8.5.1 General

Outgoing quality shall be measured as per 4.8.5.2 to 4.8.5.5.

4.8.5.2 DPM levels

The OCM shall measure average outgoing quality (AOQ) in defects per million from uniform
manufacturing processes and the results shall be in accordance with Table 3. The
measurement of outgoing quality via in process measurements is acceptable in principle. The
number of defects will include all devices non-conforming to any functional, electrical, visual
or mechanical specification requirement of a device.
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4.8.5.3 DPM calculation

Measurement may be by any appropriate classification and method, e.g. individual devices or
device families, package type and/or technology family, in process measurements.

4.8.5.4 Corrective action

If the outgoing quality levels given in Table 3 are not met, the OCM shall take root cause
corrective action and issue a closure date for achieving the required DPM.

Table 3 — Outgoing quality

Device family MUm DPM

Electrical Transistor count

Discrgtes and integrated circuits <100 000 \ \SQ\/

<1000 000 \ \ 10}>
> 1000 000 < \\ \150

Programmable logic when supplied programmed and tested (7 \/ 100

O/ &
Visual|/mechanical < < ( \ \ 200
NOTH This information can be considered prcﬁr_‘gtawml entiw

—

4.8.5.6 Data reporting

AOQ gata shall be co

Supplier@

e AQL figures (4.9.5);

e 100% screening (4 9 6): and

e termination determination (4.9.7).
4.9.2 Lot acceptance

Users reserve the right to perform incoming lot acceptance on every lot received, using any
incoming test as shown in Table 4 or the qualification test in Table 5.

Table 4 — Incoming test

Package type Test per Table 5 Inspection level ® AQL
%
All Electrical test Il 0,065

All External visual inspection I 0,20
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Package type Test per Table 5 Inspection level * AQL
%
Hermetic only Hermeticity fine 1 0,40
Hermetic only Hermeticity gross Il 0,25
All Dimensions 1 0,10

? See ANSI/ASQ Z1.4.

4.9.3 Suspension of deliveries

The uter may bring to the attention of the OCM any failure to meet a qualijfi
test apd to require the OCM to withhold further deliveries to that user

failurg has been identified and corrected.

4.9.4 Loss of approval

A failire of one or more shipping lots of a specific device~to Neet thy, ré

action

4.9.5 AQL figures

not imply an overall acceptance qualityNeveh

4.9.6 100 % screening

Users|reserve the right tocp
reject|any devices fro

contrgct.
Termin

The fpllowing proe®
dispetsive (X-ra
verifigation.

4.9.7

4.10
4.10.1

The QCM¢shall man

s  methodology-{4-140-2)—and

jon or iNncpming

pf the

. The

Rcoming lot rejection; they do

B the special requirements specified |in the

orescence (XRF) spectroscopy per JESD213 or gnergy
DS) per MIL-STD-1580 may be used for termipation

ge the following:

\ -
VAl
o test samples (4.10.3);

e qualification categories (4.10.4);

e maintenance of qualification standards (4.10.5);

e in-process test results (4.10.6);

e product monitor results (4.10.7);

o references (4.10.8);
e qualification report (4.10.9);
e archiving (4.10.10);

e qualification by similarity (4.

e similarity assessment (4.10.

10.11);
12).
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4.10.2 Methodology

4.10.2.1 General

The OCM shall use appropriate methodologies to qualify new technology, new devices and
device changes, to demonstrate that the device under qualification is capable of meeting the
specified electrical, quality and reliability requirements, using qualification families as defined
in JESD47.

4.10.2.2 Procedures and methods

Proce

dures and methods are per Table 5.

4.10.2

Altern
a) qu
pr

.3 Alternate procedures

ate procedures and methods are acceptable as per 4.1 and agé
alification in conformity with JESDA47, for integrated cir
bviding the following, additional, items are addressed by tf
ball shear testing on BGA packages,
electrical population drift calculations,
x-ray,
long term FIT-rate calculations

electomigration; hot carrier inje dielectric breakdown

negative bias temperature instabik
MSL rating assessment,
marking permane
die shear streng
thermal resistan
flammabi@}

internal visyeg

alification i [ C-Q100 for integrated circuits and their generic fa

bviding he following additional items:
th ) tureNvoperating life (HTOL) test shall be 1000 h minimt
témpera °C,

X=ray,

and

milies

m at

electromigration; hot carrier injection; time dependent dielectric breakdown
negative bias temperature instability,

non-volatile memory operating life,
thermal resistance,
flammability,

internal visual inspection;

; and

¢) qualification to AEC-Q101 for discrete semiconductors and their generic families providing
the OCM address the following additional items:

latch-up,
steady state operating life,

high temperature blocking bias,
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high temperature bake,

e electromigration; hot carrier injection; time dependent dielectric breakdown; and
negative bias temperature instability,

e temperature humidity bias,

e HAST,

e internal water vapour,

o flammability,

e internal visual inspection,

¢ [CX=ray,

e | lid torque;

d) qualification to an application specific scheme should be created.&s pef the-m ology
and guidance provided in JESD94. An application specific pI s the
supjects of concern contained in the preceding qualification

4.10.2.4 Risk analysis

A risk|analysis shall be accomplished to determine the jm

4.10.2.5

The sfress test driven qualification shallNye Hriven

qualifijcation plans

4.10.2.6

Perform testing and doeum ilarity

arguments.

4.10.2.7 Use <r;l

Perfofm and docu

4.10.3

4.10.3.1

The JC tesp samples described below.

4.10.3.2

The denéral acceptance level for all stress test qualification is zero rejects in the fested

samp

SR VAR

Test failures attributed to extraneous factors not related to the qualification stress applied
shall not be counted against acceptance criteria. If excessive failures from non-qualification
test related mechanisms are generated, the test shall be repeated.

If a larger sample size than specified in Table 5 is used and failures allowed, then the result
shall meet an LTPD = 3 % for specified sample size of 76. The target LTPD requirement is

stated in 4.8.3.

tests

In Table 5, lower sample quantities are allowed where the particular stress

are not intended for statistical extrapolation, but for characterisation or package
evaluation.

4.10.3.3 Additional samples

Users reserve the right to take additional samples for a qualification test result confirmation.


https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

- 28 - TS 62686-1 © IEC:2012(E)

4.10.3.4 Consolidation of lots

Where production volumes of a device are low and the sample sizes specified are not
economically feasible from one manufacturing lot, consolidation of lots is permissible. If
consolidation of lots is performed, the combining of parts shall follow the similarity rules as
per 4.10.12 (similarity assessment).

4.10.3.5 Reduced sample sizes

The OCM’s qualification procedures may allow devices to be released to the market after
testing them to a quallflcatlon schedule which does not fuIIy meet the requirements hereln in

4.10.4 Qualification categories

The qualification may be conducted on a specific device type: ati ification may
be adcomplished by using generic family qualification a iding~similari s are
followed (see 4.10.11).

4.10.8 Maintenance of qualification standard

Regular quality and reliability test resu which
are ngt related to any particular custom acCeptable method of maintpining
the q allflcatlon standard of this speC| |cat|on ' able that the manufacturer maiptains
a re o ensure that reliability senpsitive
procegses are routinely tra

4.10.@ In-process te

In-process test r@s

a) if gsis in
th ification
tesgti

b) if ing the
cu ckage
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4.10.7 Product monitor results

If any inspection or package qualification tests are performed on a

regular basis in product

monitor testing, these tests need not be repeated in new device qualification testing.

4.10.8 References

References are given for guidance only. Reference shall always be
test code information for full test details.

4.10.9 Qualification report

made to the appropriate

The gpalification report shall be available upon request.

4.10.10 Archiving

The qualification report and the test specification (not test pro ),

shall lbe archived for a minimum of 3 years.

4.10.11 Qualification by similarity
Qualification by similarity can be used as follows:

a) a |[change shall be qualified if the
reliability, or if there is any degree

b) gdidance on the qualification tests,
v

OCM shall perform tests defined in\the
to|the change;

c) upon request, the QC
prpve that no des

simgle event effect
4.10.12 Similarity as

4.10.12.1 General

. ¢hanical, electrical
by the process transfer.

ic able that are appropriate, or relevant

Ay device transferred to a new procgess to

d qudlification

br the
shown in JESD47. The

performance, religbility,

The principl Hnilar ¢ applied in qualification, qualification of changes and product

monitpr testing as foltws:

e prpcess/waferfabrjcation changes (4.10.12.3);

o kaage/assembly changes (4.10.12.4).
4.10.12: nges

The OCM shall document and operate an appropriate set of die similarity rules or guidelines

applied by appropriate engineering review.

4.10.12.3 Process/wafer fabrication changes

Devices to be assigned to a qualification family shall share the same critical processes and

material elements.

4.10.12.4 Package/assembly changes

Package/assembly changes shall be managed as follows:
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a) package families shall be grouped by configuration and materials of construction. In
neral, all members of the group that are equal to or smaller in dimensions and lead
count can be considered as similar to a qualified package, provided the assembly process
technology is identical;

ge

b) packages should be qualified with the worst case configuration (e.g. the largest die) they
are designed to carry that is currently in production. For custom ASIC’s use of a
“qualification die” is acceptable, such that die larger than the qualification die by +10 % by
linear dimension are qualified, provided the package design maximum die size is not
exceeded.

4.11 Reliability

4.11. General

The QCM shall ensure the following:

operating reliability (4.11.2);
failure criteria (4.11.3);
corrective action (4.11.4);
wgrranty (4.11.5);

sulspension of certification (4.11.6); and

o single event effects (SEE) (4.11.7),

4.11.2 Operating reliability

The JCM shall manage operating reliabilit

a) urlless otherwise spedified\in/the device specification, the failure rate of devices opdrating
in|systems at an a 'C shall not exceed the figures in Table 6.
The OCM shall, g sef make available FIT rate data to cenfirm
agplication s@if' ' . O¢e 4512.6 for production maturity factors;

b) repults obser atu e other than +55 °C will be projected to this tempenature,
with 60 % confj ivation energy, appropriate to the failure mechpnism
oljserved. R TOL for calculation of acceleration factors and projected
regults shall sho dence range. Alternatively results can be analyzed|using
JBSD85

c) fofc shall on request provide a FIT rate including the confidence
rapnge~and ati ife prediction to the user (based on a demonstrable methodology) for
the applicatioh and environmental conditions intended;

d) thp OCM-=sho provide upon request their device feature sizes under 100 nm and any
mitigation strategies, tools or data for device lifetime calculations.

4.11.3 Failure criteria

Failure criteria shall consist of any of the following modes:

functional failure;

parameter limit failure;

intermittent faults due to the package pins, or the interconnect system, from the pins to
the die surface, shall be regarded as failures;

transitory faults attributable to the device shall be regarded as failures.
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4.11.4 Corrective action

If failures are detected in the reliability processes, the OCM shall investigate, determine root
cause and take appropriate actions to achieve conformity to this specification or the OCM’s
internal requirements whichever is the most stringent.

4.11.5 Warranty

The reliability requirements in this specification apply to the general population of devices
supplied. The warranty period and terms and conditions of sale for failure of individual
devices within any warranty are not covered by this specification.

4.11.

Suspension of certification

Table 6 — Operating life failur

Qperating life failure rates at Tamy 55 °C and 60 % UCL \D{\}ée C\B@My EIT
This ipformation may be considered proprietary. U‘Pisck@ tra ist&s 5
< @Qtre}f\istors 8
< é\o&o)\/ 25
50 040 30
< 1 000 000 10¢
< 10 000 000 20¢
< 100 000 000 20¢
4.11.1%
Singlé are shown in A.28 for Test TC28 (SER). SEE data
shall
4.12
4.12.1
The QCM shall &nsureythe following:
e monitor-programme (4.12.2);
e probfemnotifications(41273);

data reporting (4.12.4);
samples (4.12.5);

production maturity factors (4.12.6);

device dissipation (4.12.7);

corrective action (4.12.8);

product monitor results (4.12.9); and
accumulated test data (4.12.10).

4.12.2 Monitor programme

The monitor programme shall be as follows:
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a)

the OCM shall have a continuous monitor programme to demonstrate, that the
requirements of this part of IEC 62686 are met, on an ongoing basis, for each
manufacturing operation or product process;

statistical process control: the OCM shall control wafer production, assembly process and
final test using statistical analysis. When anomalies are observed, parametric and yield
data from probe and final tests shall be analyzed against in-line or electrical process
control data. The root cause of the deviation shall be determined and the consequent
corrective actions implemented,;

Table 5 shows the minimum test requirements for a conventional stress driven monitor.
The use of a failure mechanism driven approach to optimise reliability monitoring is
encouraged. On-going qualification test data and accumulated reliability monitor test data

may be assessed in a structured way to reduce reliability monitor testing whep, failure
mechanisms are shown to be eliminated by process controls and tq ease_tesflng or
infroduce new tests when failures are detected.

4.12.3 Problem notification

The QCM shall have a process to notify the users and di tr| i ) dilures

were fetected and where the possibility of failed parts ma ¢ be in

the prpcess of being shipped to the user.

NOTE | This is usually part of the PCN system as described in J

4.12.4 Data reporting

Reliability monitor data accumulated ove ble, at

one njonth’s notice.

4.12.5 Samples

Sampjes shall be seleqte

a) appropriate @e

b) samples shallN\be fFamily
degvices;

c) all| package 8 ilies, i oCcess
combinatjgns i

d) pdcka € Fra e largest die size the package is designed to carry that is
culrrently ™ duction. Custom ASIC qualification die may be used, see sinjilarity
assess : INE

e) sample lots dded to the monitor at intervals appropriate for each test

4.12. Production maturity factors

The FIT rates in Table 6 represent devices in mature production. The following maturity
factors (MF) in Table 7 may be used to multiply the values in Table 6.

Table 7 — Production maturity factors

Production time (months) 0to 12 12 to 24 24 and
higher
Maturity factor (MF) 4 2 1

4.12.7 Device dissipation

Where the device dissipation in the oven is significantly less than in normal operation this
shall be taken into account in FIT rate calculations.
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4.12.8 Corrective action

Failure to meet the limits in Table 8 or the OCM’s internal limits, whichever is the most

stringent, shall trigger appropriate corrective action by the OCM

4.12.9 Product monitor results

Product monitor results shall meet the requirements of Table 8.

4.12.10 Accumulated test data

Accumulated test data can he qnnlyqnd as follows:

a) fallure rates and levels may be a rolling average with data
agpropriate to the production quantity level;

b) fof HTOL test, the minimum total sample size (SS) required
pgriod, may be calculated using:

_ Chi? (B,¢)x10°
2xFITSx Axt

where

Chi2 (60 %,0) = 1,83
Chi2 (60 %,1) = 4,04
Chi2 (60 %,2) = 6,21
FITS see Table 6
is the number of failure

period

wylation

Test codes & \/ Title Maximum fai

lure

HToLl NN Y ® b, d

/ b, e, f
HTOL] «_ [eong termife
NVL \\ \\NQn-v latile memory operating life 0,5 %°
TC ) Jemperature cycling 0,5 %°
PC + [THB or HAST Preconditioned 85/85 or HAST (plastic package only) 0,5 %°

a8 Dufation up to 168 h.

Failure rate calculated as shown in Test HTOL.
Failure levels are actual number of failures divided by the quantity tested.
Early life FIT rate = 2 x (Table 6 value) x (production maturity factor in 4.12.6).

Long term life FIT rate = 1 x (Table 6 value) x (production maturity factor).

HTOL on devices may be substituted by appropriate wafer level reliability i.e. testing at the wafer level.

4.13 Environmental, health and safety (EHS)
4.13.1 General
The OCM shall ensure the following health and safety precautions are in place:

e EHS compliance (4.13.2);


https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

TS 62686-1 © IEC:2012(E) - 37 -

e device handling (4.13.3); and

e device materials (4.13.4).
4.13.2 EHS compliance

The OCM shall be expected to comply with all applicable national, regional, state and local
laws and regulations governing environment, health and safety. OCM registration to industry
recognized EHS standards, such as ISO 14001, or EMAS, is encouraged, but not mandatory.

4.13.3 Device handling

D H la Jal 4 <l 4 + ££ % 4 ] IFY £ 1o H 4
evicgs—snotrgTotproduce—anytoxXrcerrectstopersommeras—a resurtornananmg;—storqage or

disposal, or when operated according to the OCM'’s data sheet.

4.13.4 Device materials

t emit
n the

Materjals used in the manufacture of devices should be non-fla
harmful levels of toxic materials as a result due to electric§
device.

4.14 |Shipping container
4141 General

Shippjng containers shall protect devi€es and Rg considerations.

4.14.2 ESD requirements
4.14.2.1 General

The QCM shall ensurertha Nippi afai ould be static safe (non-generating as a
minimum) to safe gugrd\sensiti C . The

OCM Ehall also eprsure
e celectrostatic p:p i

e magazine surface’resistivity (4.14.1.8);

e inperdcontainer surface characteristics (4.14.1.9).

4.14.2.2 Electrostatic properties

The electrostatic properties of the shipping container material shall be as specified after
conditioning of 48 h at 23 °C + 3 °C and 12 % RH £ 3 %. Any appropriate test method may be
used; examples are contained in standard EIA-541. This test requirement may be met by a
certificate of conformance from the shipping container material supplier.

4.14.2.3 ESD protection

All devices shall be supplied in suitable electrostatic protective shipping containers with
electrostatic properties meeting the requirements of standard EIA-541 unless otherwise

specified in this section.
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4.14.2.4 Specification compliance after shipment

The method of packing for land, sea or air transportation shall adequately protect the device
from being electrically or mechanically degraded or damaged in any way during transit.

4.14.2.5 Device orientation

Devices shall all have the same orientation within a magazine.

4.14.2.6 User instructions

Any

contalners; maximum number of 24 h 125 °C bake cycles allowable) whick

for stprage or reshipment shall be stated on the packing and, where ne
documentation shall be supplied with each inner container.

4.14.2.7 Electrostatic shield

The inner container or magazine shall contain an electrostatic skield
than 106 Q/square.

4.14.2.8 Magazine surface resistivity

Packipg material in direct contact with.the de

than 1012 Q/square.

4.14.2.9 Inner container surface chard

; ing of
all be obhgerved
orting

gsistivifly less

a surface resistivity less

All su ng:

e Syrface resistivity:

e Charge decay in 2

o Tr

4.14.3

Tubes irface
coatin defined number of load/unload cycles. The specified stlirface
resistivit) defined number of cycles and data shall be available to justify
the limi NS gazines may be “reset” to zero load cycles by a suitable recycling

proce

Magakgines that utilize bulk material properties may be reused.

4.14.4 Tubes
4.14.41 General
The OCM shall ensure the following:

e cushioning material (4.14.3.2);
e partial tubes (4.14.3.3);

e marking access (4.14.3.4); and
e opening (4.14.3.5).
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4.14.4.2 Cushioning material

Ceramic devices packaged in tubes shall have an adequate amount of cushioning material to

ensure that the devices are not damaged as a result of movement within the tubes.

4.14.4.3 Partial tubes

Full tubes shall be shipped with a maximum of one partly-filled tube per inner container.

4.14.4.4 Marking access

The material of the tube shall be fransparent or contain a slot to _allow inepnrﬁnn

of top

markipgs.

4.14.4.5 Opening

Tubeq shall be openable at either end unless otherwise specified

applidations.

4.14.3 Trays
4.14.31 General
The JCM shall ensure the following:

e dgvices with MSL = 4 or higher (4.
o mIrking of bake temperature limit (4«

e stacking of trays (4.14.4.4).

4.14.5.

tray s

4.14.5.

Bake

4.14.5.

There|
furthe

4.15 |Compliance with internal standards

e

This document does not exempt the OCM of their responsibility to meet their own internal

company requirements.
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Annex A
(informative)

Test code (TC) information

A.1  TC1 - Autoclave (AC)

Test method: JESD22-A102 condition C, for plastic packages only or IEC 60749-33 for 96 h.

Soldep_precanditioning for non-hermetic SMD per test TC26 (PC)

NOTE | Autoclave, whether biased or unbiased is sometimes used for testing plastic pagkaged dew
a valid |Jquality test but is a non-valid reliability test because of no known reliability datd. Inste
JESD2P-A118 condition A, which is non-saturating and non-condensing, is the prgwen

valid apd known acceleration of ageing of electronics in humid environments.
A.2 | TC2 - Bond strength, internal (BS)

Test method: Minimum bond strength as specified in d
MIL-§TD-883 method 2011, test condition D for y

Recording of failure categories is not required. Plastic(packag
beforg encapsulation.

NOTE | IEC 60749-22 uses metric units and de
than J§SD22-B116.

A.3 | TC3 - Die shear strength (D

Test method: MIL-STDp
encapgsulation.

Alternfative test I@)

. M]L-STD-883
e M
e |EC

A4 |(TC ; rigration (EM)

Test methods to characterize the metallization system include JP001.01 and/or JE

JESDPOZ,, JEP154 or IEC 62415 and/or IEC 62418.

ull test (for integrated circuits (IC’s));

L-STD- : die attach integrity test (for discrete components);

test is

, JEDEC

hod for

ng or
190-22.
ested

ditions

P119,

Details of test methods, results and the capability life demonstrated, for < 0,1 % failures at
worst case operating temperature are to be available on request. The requirement to perform
electromigration testing is not limited to sub-micron technologies. Larger geometries are
subject to electromigration wear out mechanisms. Characterization data could be for the
metallization and contact process as a whole, using accelerated current and temperature
testing of test structures on the wafer rather than individual device types. Acceleration factors

shall be justified by experimental data.

A.5 TC5 - Electrostatic discharge (ESD)

Test method: Human body model.

a) ANSI/ESDA/JEDEC JS-001 or IEC 60749-26;
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NOTE ANSI/ESDA/JEDEC JS-001 superseded JESD22-A114 in 2010.
b)
c)

ESD withstanding voltage to be determined and be available;
ESD classification to be recorded in the qualification report.
Similarity: Sample testing among groups of similar pins is acceptable and for example the

similarity basis can be stated in the qualification report. Users reserve the right to test any
pin-to-pin combination and to reject on failure.

OCMs holding current IECQ certification for compliance with IEC 61340-5-1 are deemed to
have satisfied this requirement.

A.6 | TC6 - Electrical test (ET)

Test 1

nethod: JESD86.

hbient

tempgrature in the range of T,y to Topmay. The device s e test
tempgrature. Where the test is carried out at a temperatue whic worst cas¢ then
full gdard banding allowance can be made.

ing is as follows:

a) DC test to datasheet;

b) AC test to datasheet or correlated DG tes e AC parameters;

c) spgecial functional tests where applicabl sensitivity etc.;

d) fupctional verification;

e) faplt coverage target re and “0” are typically in excess of 95 %.

Populption parameter dri drift assessment is specified in HTOL and HCI

tests,|a sample Q pasg’electrical test both before and after endyrance

testing and resul s are to be data-logged.

f) individual dey

g) adequate

h) reporting ‘of statigtical me res of population drift is required. The drift of the popylation
meagd foran r is to be less than 10 % of the initial population mean;

i) fupctional faliures areto be excluded from calculation of mean values.

A.7 | TC7 - Electrical distributions (ED)

Purposer OCMs 10 verify the data on specified elecirical-variables parameters on devices to
be qualified per data sheet limits, and assess the device’'s capability to function within the
data sheet limits over time and application environment (e.g. operating temperature range,
voltage, input/output levels, etc.) in accordance with JESD86.

Input/output capacitance is one of the parameters evaluated for new process/design
qualifications using MIL-STD-883 method 3012 or JESD6. The device bias is at nominal
operating voltage. Capacitance measurements are made at all logic levels for digital devices
and normal biased condition for analogue devices.

A.8 TC8 - Flammability (FL)

Flammability is only applicable to plastic devices.


https://iecnorm.com/api/?name=3b1fa4ea717f3342ad47c2959b0aabb0

-42 - TS 62686-1 © IEC:2012(E)

Test methods: UL94 or IEC 60749-32 applicable.

The bulk material test is mandatory but the OCM could meet this test requirement by using
material manufacturers test data. If bulk material is not available IEC 60695-11-5 needle
flame is a suitable method for tests on individual devices.

A.9 TC9 - Hot carrier injection (HCI)

This is applicable to sub-micron MOS technologies where appropriate testing to evaluate long
term intrinsic failure mechanisms for device/design related charge injection is carried out.

Test methods: JP001.01 or IEC 62417.

Details of test methods, results and the capability life demonstrate 5 is to

be mgde available. Examples of appropriate methods are found in

Table A.1 — Conditions of the DC over volt
of JP001.01 or IEC 62416

Absolpte maximum V__for DRAM. Maximum 7 for op,]gr ck«{c%\ \

Duratjon 1 000 h.

AN/
Dynarnic operation. \Qd p?(rﬁ\ el};etricaﬂ/ teét\(}T@pulation parameter drift.

A.10( TC10 — Hermeticity (HE) %

Not applicable to non-her

Test methods: JESD?2
IEC 6D749-8. Neffe thatdEC 64743

leak testing and dig'p

method 1014 or MIL-STD-750 method 1071 or
tric units, has condition E for weight gain|gross

A.11| TC11 g q < ebake (HTB)
Test met \ JE or IEC 60749-6 condition B for 1 000 h or JESD22A103
condifion o 3

JESDP2-A103 conditioh E for 10 h or condition D for 72 h for ceramic packaged devices| Note
that IEC 60749-6 does not contain these test conditions

Examines device metal/contact inter diffusion robustness.

A.12 TC12 - High temperature blocking bias (HTBB)

Test method: MIL-STD-750 method 1048, T, 150 °C + 5 °C / 500 h or at 125 °C / 1 000 h at
Vbias max @t which DC and AC parameters are guaranteed unless otherwise specified. Critical
device blocking junction is reverse biased. Thermal shutdown is not allowed.

A.13 TC13 - High temperature gate bias (HTGB)

Test method: JESD22-A108, examines MOS Gate oxide capabilities. T, 150 °C + 5 °C for
1008 h at 7, (maximum) which DC and AC parameters are guaranteed unless otherwise
specified.
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A.14 TC14 - High temperature reverse bias (HTRB)

Test method: JESD22-A108, examines junction capabilities. T,,,, 150 °C £ 5 °C for 1 008 h at
max rated junction temperature specified in the user/OCM specification with device reverse
biased to 80 % of maximum breakdown voltage specification or max junction temperature to
avoid thermal runaway. If T, <145 °C due to device stability, actual T, 7; and bias
conditions shall be documented. Test before, at 504 h and 1 008 h.

NOTE T7jis the device semiconductor junction temperature and bias refers to the reverse voltage bias.

A.15 TC15 — High temperature operating life (HTOL)

A.15. General

Test method: JESD22-A108 or MIL-STD-883 method 1005 or IEC 60749 : atic or
dynanic life test which best relates to the device type is applied.
a) ddgvices are cooled to 55 °C or lower prior to the removal of X

b) inferruption of bias for up to one minute for the pur ' & devices t¢ cool
dgwn positions is not considered removal of bias;

c) fo sted;

d) el
End p
A.15.

The q

atures for shorter test times could bel used

a) 1p00h at Ty, = (
alous failures do not result from the highgr test

prpvided the siress
temperature;
b) Maximum operatj

s T; to exceed T; or activate a thermal shufdown

Jjmax
Ci e cOowd be reduced and the test time extended;
d) Uge the ife si y the qualification test derived from using the temperatuie and
voltage actors defined herein in the qualification report.

Product monitor resuits accumulated from periods of accelerated life test could be uged to
assesp garly life and long term failure rates, using JESD85 or the following:

Chi? (B,c)x10°

FIT=
2x N xtx Ay x Ay
where
Chi2 (60 %,0) = 1,83
Chi2 (60 %,1) = 4,04
Chi2 (60 %,2) = 6,21
B is the upper confidence limit;

c is the number of observed defects;
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N is the number of devices tested;
Ay is the voltage acceleration factor;
At is the temperature acceleration factor;
t is the test duration of up to 168 h for early life calculations or total test duration

minus early life period for long term life calculations.

A.15.4 Temperature acceleration factor

Use the activation energy indicated from relevant failure analysis data. Where no relevant

data i
this w|

See T
of 0,7

eV.

able A.2 for examples of temperature acceleration factors w

5 avallable, an activation energy of 0,7 eV Is to be used, but it shall
Il not take account of oxide failure mechanisms.

be recognize

d that

nergy

Examples of 41 for E, = 0,7 eV Sven \;{ixa At Field
°C XC life
(7 years
% 3 0 78 8l
i 15 55 6|3
25 00 30 41 417
45 31 3|6
60 25 2|8
wherg 0 78 17.8
E 15 55 12,6
K 125 2 000 30 41 9|3
T; 45 31 71
T; 60 25 56
T 0 260 29,7
T; 15 170 19,4
150 1000 30 117 1ESD
45 83 9|5
60 61 710

A.15.

b \Supply voltage acceleration factor

The supply voltage acceleration factor is selected as follows:

e if a supply voltage higher than the nominal operating voltage is used, a voltage

acceleration factor is to be used in FIT rate calculations;

e relationships are typically of the form shown below but any formula and constant values C
can be used for which the OCM has supporting evidence available:

where

A

\

is the voltage acceleration factor;

C is a constant determined by the dielectric integrity data;
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71 is the stress voltage;
V2 is the operating voltage.

e supply voltage acceleration shall be used with circumspection and justified on a case-by-
case basis.

A.16 TC16 — Latch-up (LU)

Latch up is applicable to CMOS technologies.

Test methods: EIA/JEDEC Standard EIA/JESD78 or IEC 60749-29, power
and cprrent injection into the input and output (I/O) pins.

pply overvpltage

Test qonditions used from Table A.3 are to be recorded in the qualifi
Table A.3 — Test conditions

Failurg criteria 1,4 x Inom OF Inom + 10 mA whichever is greater evice Yo longer medts
functional or parametric reqw ts

Powef supply over voltage 1,5 X Vsupply max
(PSOYV) pulse

Positiye current pulse +(Inom+ {/F\)org/S&x I}“ whfhe@m@ter in magnitude
Negafive current pulse -100 mA %O,W hevWater in magnitude

NOTH Iom is the measured DC supply current for\each_supply xoltage pin with the device under test biagsed at
the tept temperature as definemauw Table 2'0f JESR78"

A.17

This ip in grid
array).

Test igue or
IEC 6

Samp : inimum of 3 devices. If package corner pins have reduced wigth or
thicknless, then’a e in i i r pins

are inpludedin the sample.

Carry out end point hermeticity test for hermetic packages.

A.18 TC18 - Lid torque (LT)

Test method: MIL-STD-883 method 2024.

A.19 TC19 — Mechanical sequence (MS)

A.19.1 General

The same samples are to receive all the tests in the sequence.
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This is applicable only to cavity packages and devices with bonds and solder joints not
moulded in.

End point tests: External Visual inspection TC35 (VI), Hermeticity fine and gross TC10 (HE),
Electrical test TC6 (ET).

A.19.2 Constant acceleration

Test method: MIL-STD-883 method 2001. Apply Y1 axis only. IEC 60749-36

A test condition appropriate to the package mass, area and perimeter length is to be selected.

The tgst condition used is to be made available.

A.19.3 Vibration (variable frequency)
Test method:

e JHSD22-B103; or

e MIL-STD-883 method 2007 condition A; or
e |ELC 60749-12.
Peak pcceleration: 20 g.
A.19.4 Mechanical shock
Test method:
e JH s
ithen B0

e MIL-STD-883 methpd

This i$

The
solve

Test 1

A.21 "TC21T —Non-volatile memory operating life (NVL)
Test method: JESD22-A117.

Applicable to floating gate technology electrically programmable/erasable non-volatile
memory devices including embedded memory. The write/erase and subsequent data retention
properties of the device using a combination of write/erase cycling and high temperature bake
testing is to be determined. Appropriate interim bake and electrical test points are selected by
the OCM.

The test extends to the maximum number of write/erase cycles specified. The subsequent
data retention bake of 150 °C for 1 000 h minimum is carried on the same sample devices
unless otherwise notified.
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Bake time can be reduced by using a higher temperature, e.g. 175 °C for 500 h, 200 °C for
72 h or 250 °C for 10 h. Conversely, if the test at 150 °C causes anomalous failure
mechanisms, the test temperature can be reduced and the test time extended to provide an
equivalent condition.

For each applicable technology the relationship between the number of write/erase cycles and
data retention period (hours) is to be made available, see Table A.4.

Table A.4 — Relationship between write/erase cycle and data retention

Procedure for one write/erase test cycle Procedure for data retention bake
a) Write the device with a suitable pattern. a) Electrical test.
b) Electrical test (first and last cycles only). b) Write the device with a Mable paNn.
c) FErase the device. c) Bake at 150 °C for 1}({%\?1 mirg'krrmcq.
d) Write the inverse of the pattern in (a). d) Read and confirm d\f\ta th}aQ S}NQIENQ.)
e) FEJectrical test (first and last cycles only). e) Electrical tes \ \ >
f) Efase the device. /\ \\ \

AN

A.22| TC22 — Time dependent dielectric brea de intégrity) (Ol)

Test method: JP001.01 or IEC 62417.

Apprgpriate testing to evaluate long t i e mechanisms in semiconductof gate
oxide[systems and dielectric isolation i

Details of test method are to

be mdde available.

A.23

Test 1

A.24

Test 1

MIL-STD-883 M1037 (Power cycling only), Test at T, = 25 °C. Test duration based| upon
packagesize/type. Devices powered to ensure 7; = 100 °C (not to exceed absolute mayimum
ratings).

JESD22-A122 or IEC 60749-34.
Electrical test before, at midpoint and endpoint.

Examples of conditions:

e Small package (e.g. SMD SOTS, D-pak) duration 15 000 cycles, 2 min on/off.
e Medium package. (e.g. TO-220, D2-pak) duration 8 572 cycles, 3,5 min on/off.
e Large package. (e.g. TO-3, TO-247) duration 5 000 cycles, 5 min on/off.
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If a 7; of 100 °C cannot be achieved, consider JESD22-A105 (power and temperature cycling)
as an alternative method. Test is performed only on devices with maximum rated power > 1 W
and T; 40 °C. Apply 1 000 cycles of —40 °C to 125 °C. Thermal shutdown is not allowed.

A.25

TC25 - Resistance to solder heat (RSH):

Test methods:

o JESD22-B106, Test before and after RSH. SMD devices are to be fully submerged during

test;
e |ELCB0749-15; or
e |ELC 60749-20.
A.26| TC26 - Solder preconditioning (PC)

This i

Test method: JESD22-A113 or IEC 60749-30:

a) m

by three reflow soldering operations in accorgance wi

b) m

qualification report;

c) th

wegight gain specified;

d) if
wi

260 °C for 10 s. Th

ra
oil

A.27
Requi

Devic
after
tempe

Test

5 not applicable to hermetic packages.

b moisture conditioning require

vave soldering cap
| be demonstrated

bridging problems on some fine pitch pac
e’soldering simulation.

mp rate of up to
can be u

ethod and aging: industry standard dip and look test conditions and steam agirn

owed

in the

isture

CM, it
Her at
eheat
kages

ability
hbient

g are

givenlbelow as test references These methods will not he suitable for all packages e g. fine

pitch and chip scale and dry heat aging can be more suitable for some lead finishes. Any
differences in test method and aging used should be noted during registration.

Dip and look test references:

Test method: JESD22-B102 or MIL-STD-883-M2003 or IEC 60749-21.

Flux: Non-activated flux.

Aging: 8 h steam.

THM (Through Hole Mount): 245 °Cfor 5 s.

SMD: 215°C+2°Cfor5s+1s.

Palladium plated SMD: The OCM can perform the test at 215 °C+ 2 °Cfor 10 s + 1 s, but the user

reserves the right to perform the test as specified and to reject on failure.
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NOTE

IEC 60749-21 uses metric units and defines lead-free solder in more detail than JESD22-B102.

A.28 TC28 — Soft error rate (SER)

Test methods: JESD89 including JESD89-1, JESD89-2 and JESD89-3 or IEC 60749-38 or
IEC 60749-17.

This test applies to DRAM and SRAM devices only (not embedded memory). For SRAM
references to refresh can be ignored.

Repoiting: the number of errors detected, including SEFI and SEL and the\followin
paranjeters are to be stated in the qualification report. Appropriate par
choségn by the OCM:

j test
to be

Samp|

e size. Refresh type, burs),/ét»c&

Test quration (h). Test temperaty@.

Samp
demo

20 FIT/Mbit for both DRAM and SRAM/\

e size/test duration: for qualification, the nu
nstrate that the soft single bit error rate at

ate to

xceed

Recomhmended test conditions: Recominended date pattern:

Vcc m

nimum specified for data retention. Write _and verify checkerboard once, then read/re|
—~ & fihuously.

resh

Maxinmpum specified refresh inty%k(per)'pdg\\ \ \Repéxt%it/h complementary checkerboard.

Test
Cycle

>y
emperature 55 °C. \k Te ith checkerboard and complementary patte
) approximate equal durations.
time 500 ns. (\

rn for

Accelerated testing: ate sting” using the “hot source” irradiation method
acceptable as a S stem level soft error test.

A.29( TC29 operating life (SSOL)

Test method 08 or IEC 60749-23.

Exam|ne device powetr handling capabilities. T, for 1008 h. Device is biased statically
powel at ambient temperatures. Thermal shutdown is not allowed.

%

s not

to full

A.30 TC30 — Temperature cycling (TC)

Test methods:

Solder preconditioning for non-hermetic SMD per test TC26 (PC);
JESD22-A104 condition C, 500 cycles, -65 °C to +150 °C; or
JESD22-A104 condition B, 1 000 cycles, —55 °C to +125 °C; or

Ml
IE

L-STD-883 method 1010 condition B, 1 000 cycles, —55 °C to +125 °C; or
C 60749-25, 1 000 cycles, —=55 °C to +125 °C.

1 min maximum transfer time. 10 min minimum dwell time if using MIL-STD-883 method 1010
or 1 min minimum dwell time if using soak mode 1 of JESD22-A104 or select an appropriate
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dwell time based upon featuring and mass. Solder preconditioning to be applied for non-
hermetic SMD per test code TC26 (PC).

End points: Hermeticity (hermetic devices only) test TC10 (HE).
Qualification electrical test TC6 (ET).

The OCM will apply the specified number of cycles. Alternative number of cycles and
temperature extremes with T,,;, < —40 °C are acceptable if the OCM can show the stress level
is equivalent.

A.31| TC31 - Temperature humidity reverse bias (THRB)

Test method: JESD22-A101. 1 000 h 85 °C / 85 % RH with device ased ak80 % of
rated [breakdown voltage up to a maximum of 100 V or limit of cham ! P before
at 50Q h and 1 000 h.

A.32| TC32 — Temperature humidity bias (THB o

Soldef preconditioning for non-hermetic SMD per test TC2B (RE

Consi

End p

Test 1
Tempgrature Humidity Bias Yest A \ \I—rﬁ}%ly Accelerated temperature and humidity Str¢ss
THB x est HAST is considered to be a destructive test.

JESDP2-A101 or Iéf‘\@4 5 JESD22-A110 or IEC 60749-4
Relative humidity: 85 % £ 5 %
Temperature: 130 °C+2°C

/\ Duration : 96 h

HAST| sha 0 °C as above this value non-valid results have been known to
occur| other HAST coxditions with lower temperatures per JESD22-A110 can be used |Jas an
alternptive-to-85/8 B test when the OCM has adequate evidence of correlation using|those
condi]ions. The conditions used shall be stated in the qualification report.

A.33 TC33 - Terminal strength (TS)

Test method: MIL-STD-750 method 2036 for diodes and transistors.

A.34 TC34 - Thermal resistance (Thermal Impedance) (TR)

Use any appropriate test method. Examples of methods are included here but not limited to:

e JESDS531 for signal and regulator diodes,
e JESD313-B for conduction cooled power transistors,
e JESD51-1 and JESD51-2 for integrated circuits (natural convection),
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