PD IEC/TR 62240-1:2018

BSI Standards Publication

Process management for avionicz -— Electronic
components capability in operation

Part 1: Temperature uprating

bsi.


https://www.stdhive.com/standards/bs-pd-iectr-62240-12018-pdf/

PD IEC/TR 62240-1:2018

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of IEC TR 62240-
1:2018. It supersedes PD IEC/TR 62240-1:2013, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee GEL/107, Process management for avionics.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary prczisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 51225 4
ICS 31.020; 03.100.50; 49.060

Compliance with a British Standard ca»10. confer immunity from
legal obligations.

This Published Document was publich *d nunder the authority of the
Standards Policy and Strategy Ceinmitcee on 30 April 2018.

Amendments/corrigenda i-suud since publication

Date Te. 't af’ected



https://www.stdhive.com/standards/bs-pd-iectr-62240-12018-pdf/

PD IEC/TR 62240-1:2018

IEC TR 62240-1

Edition 2.0 2018-03

TECHNICAL
REPORT

colour
inside

Process management for avionics — Electronic coinponents capability in
operation —
Part 1: Temperature uprating

NTEZNATIONAL
ELZCTROTECHNICAL
COMMISSION

ICS 03.100.50; 31.020; 49.060 ISBN 978-2-8322-5364-9

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

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/bs-pd-iectr-62240-12018-pdf/

PD IEC/TR 62240-1:2018

-2- IEC TR 62240-1:2018 © IEC 2018

CONTENTS
FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 5
LN I 2 1 1 L N 1 S 7
1 ST e o] o 1Y PP PRPRN 8
2 NOrMative refErENCES .. e 8
3  Terms, definitions and abbreviated terms ... 8
3.1 Terms and definifioNS .. ..o 8
3.2 Abbreviated termMS .. ... 12
4 SeleCliON PrOVISIONS ..uiiiieii it s 12
4.1 (=Y o 1= - | PP PPN RPN 12
4.2 Device selection, usage and alternatives ............oooiiiiiii i 14
4.21 GBNEIAl e s e 14
4.2.2 AREINALIVES ..o s 14
4.2.3 Device teChNOIOQY ..o 14
4.2.4 Compliance with the electronic component management p'an .....0................. 15
4.3 Device capability assessment ........cooiiiiiiii s e e 15
4.31 GBNETAl e 15
4.3.2 Device package and internal construction capchilitv assessment................... 15
4.3.3 Risk assessment (assembly level) ..., 15
4.3.4 Device uprating methods ........oooiiii 16
4.3.5 Device reliability aSsSurancCe ..........oooeii i 17
4.4 Device quality assurance (QA) over wid >r temperature ranges.............ccceeeuveennnnnn. 18
4.41 Decision for the optimum QA method... ... 18
4.4.2 Device level tesSting ..o 19
4.4.3 Higher level assembly testing o ..o 19
4.5 (O TN o] oot Y3 T P, 19
451 GENEIAl e 19
45.2 Semiconductor de rice change monitoring ..........coooviiiiiiiiecie e 19
4.5.3 Failure data zallecton and analysis .......coooiiiiiiiiii e 19
4.6 Final electroniz e ~uirment assuranCe ...........c.oiiii i 20
4.7 Documentatior..and identification ..o 20
4.71 DOCU ML AtION L. 20
4.7.2 Device dentification ... 20
4.7.3 Cuatomer notification ... ... 20
Annex A (iniarn.ative) Device parameter re-characterisation................cooooiiiii, 22
A.1 Glossary of SYMDOIS ... .o 22
Az Rationale for parameter re-characterisation ...............cooooiiiiiiiii i 23
F:.2.1 GBNEIAl e 23
A.2.2 Assessment for uprateability...........coooiii 23
A.3 Capability @SSUMANCE.......iiiii e 24
A.3.1 DS i P O e 24
A.3.2 Parameter re-characterisation proCess ..........coviiiiiiiiiiii e 24
A.3.3 Application capability assessment ... 29
A4 QUANITY @SSUIANCE ..uiiiiii et e 30
A.5 Factors to be considered in parameter re-characterisation................................... 30
A.6 Report form for documenting device parameter re-characterisation....................... 32

Annex B (informative) Stress balanCing........cccoiiiiiiiii 34


https://www.stdhive.com/standards/bs-pd-iectr-62240-12018-pdf/

PD IEC/TR 62240-1:2018

IEC TR 62240-1:2018 © IEC 2018 -3-

B.1 LT =Y o =T - ¥ S 34
B.2 GloSSary Of SYMDOIS . ..o 34
B.3 Stress DalanCiNg .....cuiiii 34
B.3.1 LY o= = | P 34
B.3.2 Determine the ambient temperature extremes............coooiiiiiii i, 35
B.3.3 Determine parameter relationship to power dissipation ....................c.coL 35

B.3.4 Determine the dissipated power versus ambient temperature
L= F= 14 o 1] o 11 o S 35
B.3.5 Assess applicability of the method ... 37
B.3.6 Determine the new parameter values...... ..o 37
B.3.7 Conduct parametric and functional tests ..........c..cooiiiiiiiiiii i 38
B.4 Application eXample ... ... e 30
B.4.1 GENEIAI .. 38
B.4.2 Determine the ambient temperature extremes..........c.coooviiiiiiici e, 39
B.4.3 Select the parameters that can be derated................. 39
B.4.4 Construct an Iso-Ty plot............... 40
B.4.5 Determine whether or not the device can be uprated ...« ..... ... L 40
B.4.6 Determine the new parameter values..........cooei e 40
B.4.7 Conduct parametric and functional tests ...................0 41
B.5 Other NOTES .o e e 41
B.5.1 MAEGINS ot e e s 41
B.5.2 Cautions and limitations....................... T N 41
Annex C (informative) Parameter conformance assessmunt.......coooiiiiiiiiiici i, 44
C.1 GENETAL. . 44
C.2 TSt PlaN e e 44
C.21 LT o= = | 44
C.2.2 Critical parameters . ....ooii 44
C.23 Minimum allowable tesimariiNS oo 44
C.24 T eSSt O P ONS o e 45
C.2.5 QUAIILY @SSUMBNCE ...i i e e e et et e 48
Annex D (informative) Higher aczombly level testing.......cooooiiiiiiii e, 51
D.1 LT =T = ¥ S 51
D.2 P IO S S i e 51
D.21 LT o e = | P 51
D.2.2 Analys. = of assembly test definition .............cooooii i 51
D.2.3 Perform assembly teSt ... 51
D.24 LOCUMENT FESUITS .o 52
D.2.5 Maintenance notification ... 52
T O T T o Y2 54
~igure 1 — Flow chart for semiconductor devices over wider temperature ranges .................. 13
Figure 2 — Report form for documenting device usage over wider temperature ranges........... 21
Figure A.1 — Parameter re-characterisation. ... 23

Figure A.2 — Flow diagram of parameter re-characterisation capability assurance
T o Yo7 = P 25

Figure A.3 — Margin in electrical parameter measurement based on the results of the
SAMPIE LSt o e e e 28

Figure A.4 — Schematic diagram of parameter limit modifications........................... 29


https://www.stdhive.com/standards/bs-pd-iectr-62240-12018-pdf/

PD IEC/TR 62240-1:2018

-4 - IEC TR 62240-1:2018 © IEC 2018
Figure A.5 — Parameter re-characterisation device quality assurance ................................. 30
Figure A.6 — Schematic of outlier products that can invalidate sample testing....................... 31
Figure A.7 — Example of intermediate peak of an electrical parameter: Voltage
feedback input threshold change for Motorola MC34261 power factor controller, see [4]....... 32
Figure A.8 — Report form for documenting device parameter re-characterisation................... 33
Figure B.1 — Iso-Tj curve: Relationship between ambient temperature and dissipated
00 11T PP 36
Figure B.2 — Graph of electrical parameters versus dissipated power.............ccocveiiiiiiiiinnnnn. 38
Figure B.3 — Iso-T curve for the Fairchild MM74HC244 ..................oovviiiiiiiiiiiiiiiiiiee 4C
Figure B.4 — Power versus frequency curve for the Fairchild MM74HC244......................... 41
Figure B.5 — Flow chart for stress balancing ..o 42
Figure B.6 — Report form for documenting stress balancing ...........cc..coooiiiiin. o0, W W 43
Figure C.1 — Relationship of temperature ratings, requirements and margins............ e 45
Figure C.2 — Typical fallout distribution versus Trgq-max ««-«-e-eeeeeemremiemmnins b 47
Figure C.3 — Parameter conformance assessment flow ..................oo L 49
Figure C.4 — Report form for documenting parameter conformance testing . ............cco.c. 50
Figure D.1 — Flow chart of higher level assembly testing................... D 52
Figure D.2 — Report form for documenting higher level assembl'r test at temperature
LY Q=T 0 0T TP USRS 53
Table A.1 — Example of sample size calculation......... ..o e, 26

Table A.2 — Parameter re-characterisation exampl:: SN/ 4ALS244 octal buffer/driver........... 29


https://www.stdhive.com/standards/bs-pd-iectr-62240-12018-pdf/

PD IEC/TR 62240-1:2018

IEC TR 62240-1:2018 © IEC 2018 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROCESS MANAGEMENT FOR AVIONICS - ELECTRONIC
COMPONENTS CAPABILITY IN OPERATION -

Part 1: Temperature uprating

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization con.risi a
all national electrotechnical committees (IEC National Committees). The object of IEC is to oro. rote
international co-operation on all questions concerning standardization in the electrical and elertroiic fie 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica, spe.ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committex interested
in the subject dealt with may participate in this preparatory work. International, govelymental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC ~<'laborates closely
with the International Organization for Standardization (ISO) in accordance with co. dition determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as r.>urly s possible, an international
consensus of opinion on the relevant subjects since each technical commiti e his representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international 's~>.=nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made t. ens re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for tf2 wey in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National C.mm.tees undertake to apply IEC Publications
transparently to the maximum extent possible in their /natione’ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o' regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of coi formity. Independent certification bodies provide conformity
assessment services and, in some areas, acci = ) |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificat'an ouizs.

6) All users should ensure that they have th¢ la*zst edition of this publication.

7) No liability shall attach to IEC or its ¢ ~eci.==, employees, servants or agents including individual experts and
members of its technical committees ancu |EC National Committees for any personal injury, property damage or
other damage of any nature wk~tsover, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the ochlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~zrec. application of this publication.

9) Attention is drawn tc the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall ~ot be held responsible for identifying any or all such patent rights.

The main tesk of IEC technical committees is to prepare International Standards. However, a
technical con.mittee may propose the publication of a technical report when it has collected
data of « different kind from that which is normally published as an International Standard, for
excmpic 'state of the art".

'EC TR 62240-1, which is a Technical Report, has been prepared by IEC technical committee
1U7: Process management for avionics.

This second edition cancels and replaces the first edition published in 2013. This edition
constitutes a technical revision. This edition includes the following significant technical
changes with respect to the previous edition:

a) Revised the wording in 4.1 and the corresponding Figure 1 to reflect current industry
practices.
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The text of this Technical Report is based on the following documents:

CDTR Report on voting
107/313/DTR 107/322/RVDTR

Full information on the voting for the approval of this Technical Report can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62240 series, published under the general title Prc-ess
management for avionics — Electronic components capability in operation, can be found 2n
the IEC website.

The committee has decided that the contents of this document will remain uncharng>d until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in th» data \elated to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued aiv a lcter Jate.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are consilerrd to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.



http://webstore.iec.ch/
https://www.stdhive.com/standards/bs-pd-iectr-62240-12018-pdf/

PD IEC/TR 62240-1:2018

IEC TR 62240-1:2018 © IEC 2018 -7-

INTRODUCTION

Traditionally, industries that produced electronic equipment for ADHP (aerospace, defence
and high performance) applications have relied on the military specification system for
semiconductor device standards and upon manufacturers of military-specified devices as
device sources. This assured the availability of semiconductor devices specified to operate
over the temperature ranges required for electronic equipment in ADHP applications. In the
past, several device manufacturers have exited the military market, resulting in the decreased
availability of devices specified to operate over wide temperature ranges. Following are some
typical ambient temperature ranges at which devices are marketed:

Military: -55°C to + 125 °C
Automotive: —40 °C to + 125 °C
Industrial: —-40 °C to + 85 °C
Commercial: 0°Cto+70°C

If there are no reasonable or practical alternatives, then a potential respo.:se Is for electronic
equipment manufacturers to use devices at temperature ranges that are wider than those
specified by the device manufacturer.

This document provides information on selecting semiccnductor devices, assessing their
capability to operate, and assuring their intended quality in 1>:".wider temperature ranges. It
also reports the need for documentation of such usage.

This can be supported by exchanging technical intcrmation with the original device
manufacturer.

Operation of the device beyond the manufacturer’s limits can result normally in loss of
warranty by the device manufacturer.
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PROCESS MANAGEMENT FOR AVIONICS - ELECTRONIC
COMPONENTS CAPABILITY IN OPERATION -

Part 1: Temperature uprating

1 Scope

This part of IEC 62240, which is a technical report, provides information when ‘sing
semiconductor devices in wider temperature ranges than those specified by the Jev.ze
manufacturer. The uprating solutions described herein are considered exceptions, v:he: no
reasonable alternatives are available; otherwise devices are utilized within the manufac. rers’
specifications.

The terms “uprating” and “thermal uprating” are being used increasingly in avionics industry
discussions and meetings, and clear definitions are included in Clause T Trnc ¢ were coined
as shorthand references to a special case of methods commonly used'in s:lect.ng electronic
components for circuit design.

This document describes the methods and processes for imp’ementing this special case of
thermal uprating. All of the elements of these methods <n ' nrocesses employ existing,
commonly used best engineering practices. No new or uniq 'e engineering knowledge is
needed to follow these processes, only a rigorous appiicai'on Hf the overall approach.

Even though the device is used at wider temperatuies, the wider temperatures usage will be
limited to those that do not compromise applications performance and reliability, particularly
for devices with narrow feature size geometries (for example, 90 nm and less). This document
does not imply that applications use the d2vice to function beyond the absolute maximum
rating limits specified by the original devic='manutacturer and assumes that:

— device usage outside the originei cevice manufacturers’ specified temperature ranges is
done only when no reasonab'= <ternative approach is available and is performed with
appropriate justification;

— if it is necessary to us~ acvces outside the original device manufacturers’ specified
temperature ranges, it i done with documented and controlled processes that assure
integrity of the electzonic cquipment.

2 Normative returer.ces

The following doc::ments are referred to in the text in such a way that some or all of their
content cor.ztitutes requirements of this document. For dated references, only the edition
cited apolies. \“or undated references, the latest edition of the referenced document (including
any 2medments) applies.

I TS 62239-1, Process management for avionics — Management plan — Part 1: Preparation
ona maintenance of an electronic components management plan

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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