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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROCESS MANAGEMENT FOR AVIONICS -
MANAGEMENT PLAN -

Part 1: Preparation and maintenance of an
electronic components management plan

FOREWORD

1) Thq International Electrotechnical Commission (IEC) is a worldwide organization fe fardizati prising
all [national electrotechnical committees (IEC National Committees). The j 3\ | romote
intdrnational co-operation on all questions concerning standardization in the e idlds. To
this| end and in addition to other activities, IEC publishes International 3ta i¢ations,
Teghnical Reports, 9 € s “IEC
Puflication(s)”). Their preparation is entrusted to technical committees; brested
in fhe subject dealt with may participate in this preparatory wgfk. ; d non-
governmental organizations liaising with the IEC also participate inthj epa ion closely
with the International Organization for Standardization (ISQY i S i aditi ined by
agreement between the two organizations.

2) Thg formal decisions or agreements of IEC on technical matters exp ) ible, i ational
consensus of opinion on the relevant subj i S i i i fom all
interested IEC National Committees.

3) IEQ Publications have the form of recommendatisnsNor in i ational
Committees in that sense. While all reasonab i of IEC
Pullications is accurate, IEC cannot be or any
misjnterpretation by any end user.

4) In ¢rder to promote interngtional uniformi \ € i ications
trarlsparently to the maxi i j rgence
betyveen any IEC Publication aqd the i iqated in
the|latter.

5) IE( itself does nof\provide any ‘afte formity
asspssment ser@n i ] for any
seryices carried o By imdependent

6) All isers should enguyre

7) No [iability shall a tac Qr itS\directors, employees, servants or agents including individual expefrts and
meinbers of i 3 ees and IEC National Committees for any personal injury, property danmage or
other damage of™a oever, whether direct or indirect, or for costs (including legal fegs) and
expgenses 31 e pubkcation, use of, or reliance upon, this IEC Publication or any otHer IEC
Puflications

8) Attgntion q ofmative references cited in this publication. Use of the referenced publications is
indispensable~gr the cyrrect application of this publication.

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

The main—task—oftEC—technicat—committees—is—to—prepare—international—Standards. In

exceptional circumstances, a technical committee may propose the publication of a technical
specification when

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

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

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC/TS 62239-1, which is a technical specification, has been prepared by IEC Technical
Committee 107: Process management for avionics.
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This edition cancels and replaces IEC/TS 62239 published in 2008. This edition constitutes a
technical revision.

This edition includes the following significant technical changes with respect to
IEC/TS 62239:2008:

a) Scope — Added DO-254 for clarification

b) Normative references — Added additional references

c) Terms, definitions and abbreviations — Clarified some definitions

d) 4 Technical requirements - Added clarification related to managing ECMP at
supcontractot

e) 4.2 Component selection — Clarified temperature range requirements

f) 4.8.3 De-rating and stress analysis — Added information relative tg

g) 4.3.8 Management of lead free termination finish and soldering & Ad

h) 4.8.9 Counterfeit, fraudulent and recycled component avoidg t

i) 4.4.5 Demonstration of component qualification — Clarifie

i) 4.4.5.3.4 Equipment manufacturer validation — Added-additiona

k) 4.4.7 Distributor process management approval

) 4.5.2. On-going component quality assura b and
changed STACK 0001 reference toAE

m) 4.6.5 Reporting — Added requir cence
prpgram to customer

n) 4.6.7 Semiconductor reliability Added requirement to address

0)

P)

The text of this tec

semiconductor wear ou

Annex A: Typical Qualifi
qualification

Annex B Semjcon
ablout wear (@

based on the following documents:

Report on voting

\ \467/161/DTS 107/179/RVC

hation

Full informati voting for the approval of this technical specification can be fodind in

the report on voti

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

icated in the above table.

A list of all the parts in the IEC/TS 62239 series under the general title Process management
for avionics — Management plan, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch"” in the data
related to the specific publication. At this date, the publication will be

A bilin gllal version of this r\llhlir‘n’rinn may. he issued at a later date

transformed into an International Standard,
reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

@%
S
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INTRODUCTION

This Technical Specification provides the structure for aerospace equipment manufacturers,
subcontractors, maintenance facilities, and other aerospace component users to develop their
own Electronic Component Management Plans (ECMPs), hereinafter also referred to as ‘plan’.
This Technical Specification states objectives to be accomplished; it does not require specific
tasks to be performed, specific data to be collected or reports to be issued. Those who
prepare plans in compliance with this Technical Specification will document processes that
are the most effective and efficient for them in accomplishing the objectives of this Technical
Specification. In order to allow flexibility in implementing and updating the documented
processes, plan authors are encouraged to refer to their own internal process documents

instegqd-of-mctudingdetaitedprocessdocumentatiomwithimtheirptanms———————————

Subcd
to 4.9

This

electr
manu
requir
conce
sever

Orgar
produ
produ

ntractors or test houses will be assessed by the plan owner on
as agreed with the plan owner

component management Technical Specification is int
bnic components. This Technical Specification
acturers of electronic components. Components sel

b requirements.

izations that prepare such pla
Ccts supplied by the organizatio
Ct or customer.

2

epare\a separate plan for each re

of 4.1

prs  of
y the
to the
y the
r less

evant
evant
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PROCESS MANAGEMENT FOR AVIONICS -
MANAGEMENT PLAN -

Part 1: Preparation and maintenance of an
electronic components management plan

1 Scope

This p|>art of the IEC/TS 62239 series defines the requirements for dev tronic

Comp nat all
of the| ied in

contrd ments
detail tronic
comp f the
IEC/T rance
levels

Altho\ Listrial
secto

2 N

The fgllowing documents, in whole or i 2 Qrmatively referenced in this document and
are indispensable for its applicatjom: ances, only the edition cited applieg. For

undatped references,
amen@ments) applies.

referenced document (including any

IEC 6[1340-5-1, ro qrt5<1:\Protection of electronic devices from electrdstatic
phengmena — Genera 3 S

IEC/T from
electr
IEC/T Ltside

manu

IEC §2396-~1;" Process management for avionics — Atmospheric radiation effects — Hart 1:
Accommodation of atmospheric radiation effects via single event effects within avfonics
electrpnic’equipment

IEC/TS 62396-2, Process management for avionics — Atmospheric radiation effects — Part 2:
Guidelines for single event effects testing for avionics systems

IEC/TS 62396-3, Process management for avionics — Atmospheric radiation effects — Part 3:
Optimising system design to accommodate the single event effects (SEE) of atmospheric
radiation

IEC/TS 62396-4, Process management for avionics — Atmospheric radiation effects — Part 4:
Guidelines for designing with high voltage aircraft electronics and potential single event
effects

IEC/TS 62396-5, Process management for avionics — Atmospheric radiation effects — Part 5:
Guidelines for assessing thermal neutron fluxes and effects in avionics systems
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IEC 62402, Obsolescence management — Application guide

IEC/TS 62564-1, Process management for avionics Aerospace qualified electronic
components (AQEC) — Part 1: Integrated circuits and discrete semiconductors

IEC/PAS 62647-1, Process management for avionics — Aerospace and defence electronic
systems containing lead-free solder — Part 1: Lead-free management

IEC/TS 62647-11, Process management for avionics — Aerospace and defence electronic
systems containing lead-free solder — Part 1: Preparation for a lead-free control plan

IEC/P
syste

IEC/T
syste

IEC/T
Avoid

IEC/P
comp
discre

IEC/T
comp
discre

ISO 9
JEP 1
JESD

JESD
Test N

AEC-

AS 62647-2, Process management for avionics — Aerospace and defence eléed

AS 62686-1, Process management for avioni¢s)— 5aC§
bnents (AQEC) — Part 1: General requiremg igh\relrability integrated circui
te semiconductors

Aerospace qualified eled
igh reliability integrated circui

tronic

tronic

art 1:

tronic
s and

tronic
s and

Based

AECH

2101, Stress Test Qualification for Automotive Grade Discrete Semiconductors

AEC-Q200, Stress Test Qualification for Passive components

SAE AS5553, Counterfeit Electronic Parts, Avoidance, Detection, Mitigation, and Disposition

ANSI/GEIA-STD-0002-1, Aerospace Qualified Electronic Component (AQEC) Volume 1 —
Integrated Circuits and Semiconductors

1 Tobe published. This will supersede the PAS document.

2 Tobe published. This will supersede the PAS document.

3 Tobe published. This will supersede the PAS document.
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ANSI/GEIA-STD-0005-1, Performance Standard for Aerospace and Military Electronic
Systems Containing Lead-Free Solder

ANSI/GEIA-STD-0005-2, Standard for Mitigating the Effects of Tin Whiskers in Aerospace and
High Performance Electronic Systems

GIFAS/5052/2008, Guide for managing electronic component sourcing through non franchised
distributors. Preventing fraud and counterfeiting

AS/EN/JISQ 9100 Quality Management Systems-Requirements for Aviation Space and
Defense Organizations

IPC/JEDEC J-STD-20, Moisture/Reflow Sensitivity Classifications

3 Terms, definitions and abbreviations
For thie purposes of this document, the following terms, defipition

In thelir plan, plan owners may use alternative definitio
company.

3.1 Terms and definitions

3.11
envirpnment
applidable environmental conditions (a
equipment is able to with i
throughout its manufactu
equipment manufactureg i

ge equipment specification) thpt the
gfadation in equipment performance
ife (the length of which is defined by the

3.1.2
purchased
bougHt outside the p

Note 1

3.1.3
capal
capadi

3.1.4
certifled
assesged’and compliant to an applicable 3rd party

3.1.5

characterization

process of testing a sample of components to determine the key electrical parameter values
that can be expected of all produced components of the type tested

3.1.6
component application
domain of use where the component meets the design requirements

3.1.7
component manufacturer
organization responsible for the component specification and its production
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3.1.8

component obsolescence

absence of availability of a component which is not procurable due to the manufacturer(s)
ceasing production

Note 1 to entry: Component obsolescence management is considered as an element of component dependability

3.1.9

component qualification

process used to demonstrate that the component is capable of meeting its specification for all
the required conditions and environments

3.1.1¢
comptlonent quality assurance

activifies and processes to provide adequate confidence that ea
meetd the performance and environmental requirements

onent

3.1.11
comppnent selection
procegs of choosing a specific component for a specific app

3.1.1%
comppnent standardization

proceps of developing and agreeing b
and nmjethods for achieving compatibil
materjal

Note 1 [to entry: Standardization is used to reduce tln of parfs
3.1.13

counferfeit
practice of producing
therefpre, infring i

ducts
lity of

ions or are fake goods or serviceq§ and,
ghts of the original manufacturer.

Note 1 [to entry: Counterfg 3187 2 ally relates to wilful trade mark infringement

3.1.14
fraudplent
produced or distrib

EXAMHLE
a) paits which doynot contain the proper internal construction (die, manufacturer, wire bonding etc.),
b) pafts whichi-have been used refurbished or reclaimed but represented as new product,

c) paftsdwhich have different package style or surface plating/finish than the ordered parts,

d 4 hiakh—|t. 4 £l latad ik | 4 faoat tafaall Aokt d test
pafsS—wrehfave ot SteeesSsSrunycompretetme—oftgiar—componenTmantractarers—unr—proatcton es

flow but are represented as the completed product,
e) parts sold as upscreened parts which have not successfully completed upscreening,
f)  parts sold with modified labelling or markings intended to misrepresent the part’s form, fit, function or grade,

g) parts which have been refinished, upscreened or uprated and have been identified as such, and are submitted
as compliant parts, are not considered fraudulent (SAE AS5553, IEC/TS 62668-1:2012, definition),

h) pieces rejected at manufacturing level which meet the definition of a counterfeit part.

Note 1 to entry: This includes stolen electronic components, components scrapped by the original component
manufacturer or by any user, disassembled components salvaged and resold as new components, counterfeit
components, copies, imitations, full or partial substitutes of brands, designs, models, patents, software or copyright
for example: components whose production and distribution are not controlled by the original manufacturer,
unlicensed copies of a design, disguised components (remarking of the original manufacturer name, reference
date/code or other identifiers etc.) components without chips or chips other than of the original manufacturers'
chips.
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3.1.15

dependability

capability of a product enabling it to achieve the specified functional performance at the
appropriate time and for the planned duration, without damage to itself or its environment

Note 1 to entry: Dependability is generally characterised by the following four parameters: reliability,
maintainability, availability, safety.

3.1.16

franchised distributor
individual or organization that is legally independent from the franchiser (in this case the
electronic component manufacturer or OCM) and who agrees under contract to distribute
produfcts under the franchiser’'s name and sales network

3.1.17
Electfonic Components Management Plan
ECMH
equipment manufacturer's document that defines the processés™an plying
compopnents to an equipment or range of equipment and 3 s all
relevgnt aspects of controlling components during systery ction,
and ppst-production support

3.1.14
electjonic components
electrpnic parts

piece [parts

electr|cal or electronic devices that are\not
impaifment of design use.

ukject\to disassembly without destruction or

EXAMHLE Resistors, capacitg
wound components and relays.

yybrids, application specific integrated gircuits,

3.1.19
electronic equi
functipning elec
compopnents

tronic

EXAMH

3.1.2(
flight
equip
of the

flying

Note 1]to _entry: This excludes equipment fitted to the aircraft not actively involved with the flying of the aircraft,
such ag in<flight entertainment, galley equipment, etc.

3.1.21

may

indicates a course of action which is permissible within the limits of this Technical
Specification

3.1.22
obsolete component
component which is no longer manufactured, and may or may not still be available

3.1.23
package type
generic package family describing the physical outline and lead style

EXAMPLE Plastic quad flat-package, ball grid array, chip scale package, SOIC package, SOT23, etc.
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3.1.24

plan owner

original design authority responsible for all aspects of the design, functionality and reliability
of the delivered equipment in the intended application and is responsible for writing and
maintaining their specific ECMP

3.1.25

risk

measure of the potential inability to achieve overall program objectives within defined cost,
schedule, and technical constraints

3.1.2
risk management
act or practice of dealing with risk that includes planning for risk, assgs$ de t|fy|n and
analyging) risk areas, developing risk handling options, monitoring how
risks have changed, and documenting the overall risk management{

3.1.2%
shall
indicates a requirement

3.1.28

table,
ut not
raged

should

indic%‘\es that, among several possib
withoyt mentioning or excluding others
necessarily required; or that (in the nega
but nqt prohibited

3.1.29
single event effect

respopse of a cgmponent’ ca
particles and/or '

Note 1]to entry: The range e 9 ipctude both non-destructive (for example upset) and destructive (for
example latch-up or gate\tup

anced

3.1.3(

subcontracto g

locatipn< whe actor conducts assembly processes and uses approveq test
equipmen ers drawings and bills of material and test specifications without

owning the inte ectua property rights to the equipment

3.1.3
subcontractor

person or entity to whom the holder of obligations under a contract has delegated part or all of
such obligations

3.1.32

substitute component

component used as a replacement in equipment after the equipment design has been
approved

Note 1 to entry: In some contexts, the term “alternate component” is used to describe a substitute component that
is equal to or better than the original component.

3.1.33

validation

method of qualifying components at the equipment manufacturer, when no in service data
from prior use is available and there is no manufacturer’s qualification data to analyse
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3.2 Abbreviations

AQEC Aerospace Qualified Electronic Component (see IEC 62564-1)
COTS Commercial Off The Shelf

DSCC Defence Supply Centre Columbus

ECMP Electronic Components Management Plan

EMC Electromagnetic Compatibility

ESS Environmental Stress Screening

IECQ International Electrotechnical System Quality

NSI Natiomrat-Supervisingtnspectorate
OEM Original Equipment Manufacturer
OCM Original Component Manufacturer
PCN Part Change Notice

UAV Unmanned Avionic Vehicle

4 Technical requirements

4.1 General

The plan shall document the processes y pwing
requirements. These requirements sha ff-the-
shelf |components, which are defined 9 , and

a) cdmponent selection;
b) cdmponent applicatio
c) cdmponent qualification;
d) cdmponent q

e) cdmponent de

f) cg

g) cg
h) co

egdipment manufacturing process;

The p tate concisely, and unambiguously:

o Wk gr does to accomplish each of the requirements;

e hagw compliance 1o the plan is demonstrated; and

e thé¢ evidence that is available to show that the requirements have been accomplished.

The plan shall document the processes used to address each of the requirements listed
above and described in 4.1 to 4.9 depending on program or product line requirements and the
plan owner may, with appropriate justification, amend the above list of requirements by adding
or deleting requirements. If this is done, then the plan shall be assessed according to the
amended list of requirements stated in the plan.

The only type of amendment permitted is to add or delete entire requirements (those
designated and described in 4.1 to 4.9). Modification of any of the requirements listed above
and described in this clause is not permitted.

All the requirements given in this clause apply to equipment as stated in 5.6. The above
requirements may be satisfied by either the Original Equipment Manufacturer (OEM plan
owner) or may be subcontracted. In either case, the OEM shall satisfy and demonstrate
compliance to all requirements.
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If part or all of the equipment design/manufacturing is designed or manufactured by a
subcontractor, the plan owner shall document how the subcontractor is managed, maintaining
compliance with the applicable clauses of IEC/TS 62239-1.

Table C.1 provides guidelines for environmental protection techniques to be considered
during the avionics design process.

Ground support test equipment, flight demonstrator assemblies, and prototypes are typically
exempt from these requirements, unless the plan owner states otherwise in their plan (see
5.6).

The plan shall satisfy the requirements of this clause with objective evidence, regardlgss of
the squrce from which the plan owner obtains components.

NOTE

— An|ECMP plan can be certified by an international third party organization like IECQ\(oMNe

— Supcontractors' ECMP plan can be audited by the OEM and/or his custofger. Inforrpation reg 1g skills of the
auglitor and his training can be found, for example, in applicable nts: IECQ 03-4,
IECQ OD 702 and IECQ OD 703.

— Thg supplier can get objective evidence that the subcontta 8\ satisfies/the requirements of
IEC/TS 62239-1, according to tests or analyses conducted br, and
approved by the customer.

4.2 |Component selection

All components shall be selected acco b d processes and shall satisfy the
requirements of this subclause regardless:of additignak criteria such as standardisation,|order
of preference, etc. The termination finish o%c ponents shall be identified and the fisk of

any ldad-free finishes assessed (see 4.\3.8)

Becayse of the highlyNndiw 2 ost plan owners’ administrative processegs, no

detail| is included here. Cg i an include the use of a preferred COTS
component list, provide equirements op this subclause are met when the compgnents
are placed onto \ ist. Compgnerits should then be selected from the standdrd list
e in specific ap . This

ce list

-------- onent

requirements to ensure suitability in the end application.

Availability and level of obsolescence risk should be considered as major component
selection criteria.

Components shall be selected within temperature ranges in excess or matching the
temperature range required in the application, see 4.3.4.

Components which meet the requirements of IEC/PAS 62686-1 or IEC/TS 62686-1 that will
supersede IEC/PAS 62686-1 need to be applied in avionics applications with caution as they
may not necessarily meet the full requirements of 4.3 (component application) and 4.6
(component availability and associated risk assessment). In some applications an AQEC
component in conformity with IEC/TS 62564-1 or custom component with special design
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characteristics or special screening may be required instead. Users need to demonstrate why
IEC/PAS 62686-1 or IEC/TS 62686-1 that will supersede IEC/PAS 62686-1 components can
be successfully used in avionics applications. Such demonstrations may include (1) the
analysis of component field history of similar equipment in similar avionics applications, (2)
unit qualification testing of similar equipment, (3) component qualification testing, (4) other
analysis etc.

The use of AQEC components to IEC/TS 62564-1 or GEIA-STD-0002-1 (see 4.4.5.3.1) may
be considered where there are no off-the-shelf components available which will operate within
the temperature limits required.

If adpttiomat—performance 15— requited  (for _exampie UpScreening, uprating, addjtional
paranjeters defined), then the component shall be considered as a specj all be
uniquely identified. (See thermal analysis, 4.3.4.)

Each pelected component shall be comprehensively identified withi 3 ) 29S.

e Fgr off-the-shelf components, as a minimum, the compons ; sheet,
te¢chnical and application notes, packaging, reliability tibility
ddta (including storage, soldering conditions, etc. d-free
tefmination finish shall be identified.

e Fdr components specified by the equipment ( tation
(ifcluding specification, manufacturer data(and\ ¢ 5 and
scfeening, and associated in-housg continy p

4.3 |Component application
4.3.1 General
Listed here are some Scat ¢ y be
documented in a plan. f i onent
applidation; therefore, o the
given |application K ljcable
to the majority <{>f the
documented procesg ity of
produfts.

In each casé g the

compone 8 to M ghout

the m i esign
suitabjility i here shall be a formal design review. At the design review,
consideration each,component shall be given to all design aspects including those giyen in

4.3.7 o 4.3:9:

The fpllowing application processes are not specific to an individual component, blit are
typically encountered when the component is placed into a circuit assembly.

A documented report shall be prepared against each of the following design aspects:

4.3.2 Electromagnetic compatibility (EMC)

EMC is demonstrated by analysis, testing and simulation to customer requirements. The
component performance shall be capable of EMC compliance at equipment level.

Certain components, for example high power switching components, may produce more
electromagnetic signal than other types and additionally certain components can be more
susceptible to electromagnetic interference than others. Component level EMC aspects have
been addressed in IEC 61967-1. Testing is typically carried out at electronic equipment level.
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4.3.3 Derating and stress analysis

The documented processes shall verify that the component is used within the operating limits
specified by the component manufacturer per a documented set of derating criteria.

When the component manufacturer provides derating criteria and methods, they shall be used
where applicable. If the component manufacturer does not provide this information, or if it is
not applicable, then the plan owner shall develop and document appropriate derating criteria
and methods. All instances in which a component is not used within the limits defined above
shall be documented in the design records. In all such instances, either corrective action shall
be taken, or justification for not satisfying the criteria shall be documented.

Derating methods that can be used in avionics applications can b in JI’E_IP149.
i in the
specification limits provided by the manufacturer, if internal paramgters aphd\techqical data

used for component thermal modelling (which ensures the applic a ented with
the cqmponent manufacturer data. JEP149 outlines two importan 3 . o’thHermal
considerations of the application: reliability and functional perf¢rmangg, Both of which employ
a progess utilizing junction temperature analysis. These » z information
from fhe component manufacturer not provided in published data\sheeis. In\these casels, the

manufacturer shall be contacted to determine the dats sypport approgpriate
appligation of the part with regard to these issues.

NOTE | Derating the device stressors can mitigate for seco d hanisms (see 4.6.7) anfl could
enable|improvement of both the device reliakility \a i i apability. The derating can take
severall forms which include voltage derating\operati ion, part held in standby till required
reductipn of power dissipated and environmenii g thermal derating of semicopductor

deviceg are detailed in JEP149 and methods for determining agcelexration factors form testing detailed in JE$D91A.

4.3.4 Thermal analy

The documented proce i the component is used within the tempefature
limits specified t@

Wher¢ there are helf components which are functionally appropriate and |which
operafe with the imits_specified, the use of AQEC components (see 4.4.5.3.1) to
IEC/TS-62564 002-1, with wider temperature range may be considered

If cofnpanen . outside the temperature ranges specified by the compgonent
manufacture y ¢/ supplier shall demonstrate how he controls this prgcess.

Recommendations ang guidelines on how to do this are contained in IEC/TR 62240 an¢l may
be uspd in-addition\{d the plan prepared according to this Technical Specification. Note that
use of AEC/TR 62240 is a non-preferred technique. Equivalent procedures from |other
documents may also be acceptable.

NOTE 1 A common maximum temperature for semiconductor devices is the junction temperature. In some
instances, other limiting temperatures may be specified for semiconductor devices driven by physical properties of
materials used in packaging, bond pad and lead frame, etc., and other types of components. When the application
thermal analysis has successfully implemented the thermal and stress analysis process outlined in 4.3.3, in
accordance with the component manufacturer, the component is considered to be used within the manufacturer’s
rating.

NOTE 2 In some instances, the manufacturer may not specify the maximum temperature. However, the maximum
temperature may be calculated from other information supplied by the component manufacturer.

NOTE 3 Verification processes may include analysis, modelling, thermal survey, simulation, or testing. Testing is
typically carried out at electronic equipment level.
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4.3.5 Mechanical analysis

The documented processes shall verify that the component is mechanically compatible with
the application. This includes mechanical fit, as well as the ability to withstand vibration,
mechanical shock, and mechanical stresses including those generated by mismatches of
coefficients of thermal expansion of the different materials.

NOTE Verification processes may include analysis, modelling, simulation, or testing.
4.3.6 Testing, testability, and maintainability

The documented processes shall assure testability and maintainability of the equipment by
the plan owner.

The f ot on
softw sting,
provisi > |verify
comp is not
alwayp of all
comp

This 1 i i i intai ili placement for ease of
comp e and
assure

4.3.7

The d in the
applic Brious
types|of single event effects(S ch-up
(SEL)} single event byrn-out (S§ i t functional interrupt (SEFI). If radiation

, then the method of accommodation shall
be dgcumented in th PR ords. Guidance on the effects of atmospheric
radiatjon may b S rigs. The effects of atmospheric radiation and their
acconmimodation sk assessed-and documented in accordance with the SEE compliance
Clausg ithnréference to the other parts of the IEC 62396 sefies.

effects are accommodate

The § < ent\is.achieyed through quantifying the SEE rates in avionics systgms in
accor

a) th
b) th

c) the SEETresponse of those components to energetic neutrons.
NOTE | The/SEE response of devices is complicated and has been shown to increase significantly with adyancing
integrated circuit technologies, €.9., reduced feature size. Thus jor feature sizes ol < 35 nm in SRAMS, all neutron
interactions are expected to result in two or more upsets within the memory array compared to technologies
of >150 nm where approximately 3 % to 5 % of the interactions resulted in multi-cell upsets. In a similar manner
different revisions of the same component (identical part number) incorporating modifications in their die
fabrication process, can dramatically change from no sensitivity to a pronounced SEE sensitivity.

4.3.8 Management of lead-free termination finish and soldering

The OEM shall document a lead-free control plan in accordance with IEC/PAS 62647-1
(GEIA-STD-0005-1) or IEC/TS 62647-1 that will supersede IEC/PAS 62647-1 and
IEC/PAS 62647-2 (GEIA STD-0005-2) or |IEC/TS 62647-2 that will supersede
IEC/PAS 62647-2.
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4.3.9 Counterfeit, fraudulent and recycled component avoidance

IEC/TS 62668-1 gives guidelines to assist with avoiding counterfeit, fraudulent and recycled
components.

The OEM shall have a counterfeit, fraudulent and recycled component risk mitigation plan
based on industry documents like SAE AS5553 and/or GIFAS/5052/2008.

4.4 Component qualification

4.4.1 General

The documented processes shall verify that the installed component
applidation requirements for performance and reliability through the pro
Technjical Specification.

alified ftisr the
in this

Annex A provides guidance for typical component minimum qualifi which

may be applicable.

Table| C.1 provides guidelines for environmental protectio S > be considered
during the avionics design process.

Table| C.2 provides guidelines for the compari f intexnationally available compgonent
specifications for microcircuits. 6

The tgbles in the annex shall be used with caudi ionics OEM shall be responsible for
ensurng components selected using \ the application requirements| The
avionijcs OEM may need to_c addi ] analysis, further verification efc., as
needdd to ensure all applj * e accommodated (see 4.3).

4.4.2 General component\o

Comppnents sh
and 4(4.5; or alterhati

acturers who meet the requirements of 4.4.3,14.4 .4,
s of 4.4.6 shall apply.

4.4.3 ent cturer quality management
4.4.3.
The \ y er shall have a quality system assessed to the relevant p3drts of

the 130 9000 _series\or equivalent. The documented quality management system is a |[major

4.43. Quality system assessment

Where the component manufacturer is not assessed in accordance with 4.4.3.1 above or an
approved existing scheme, then the plan owner shall demonstrate how the quality
management system of the component manufacturer shall be maintained. Where the plan
owner conducts or enables an audit on the component manufacturing facility, then the audit
shall be conducted by suitably trained auditors in accordance with the relevant standards of
the 1ISO 9000 series or equivalent system.

4.4.4 Component manufacturer process management approval

The plan owner shall verify that the component manufacturer has a manufacturing process
capability utilising manufacturing technologies with demonstrable repeatability.

This may be satisfied by one of the following.
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a) Approval of the component manufacturing process by a third party, or within an
international second party system with specific verification that the manufacturing process
results in demonstrated product repeatability.

b) Where the component manufacturer is not assessed as in a) above, then the plan owner
shall demonstrate how the process management capability of the component
manufacturer is ensured. When the plan owner conducts or enables an audit on the
component manufacturing facility, then the audit shall be conducted by suitably trained
auditors (as in 4.4.3.2 above).

4.4.5 Demonstration of component qualification

4.4.5.1 General

The plan owner shall document the component qualification process for each con

The dpcumented processes shall verify that the installed component i ified™ he Eircuit
appligation requirements for performance and reliability throug - i in this
Technjical Specification.

The qualification plan and test procedures, sampling and i ALE e de-
fined jmargins) shall be documented. The approach i i i n the
applidation shall be documented.

This dan be demonstrated by any of the

4.4.5.p Component qualification by an exte

Comp ified i ith a8 Second. 0 4.4.4,
a) with documented evidencs i on is

4.4.5.

4.4.5.B.

Comp more
of the n and
recorq brs of
comp tance
criteri turers
produ ing will
reflec . - bse of
the epd app t|on Qr additional testing will be necessary. This data is not guarinteed
performance-data~and’the avionics manufacturer shall validate that each device type utilized
is adgquately qualified for the customer performance requirements.

The component manufacturer may choose to qualify specific components in accordance with
JESD94, JESD47, AEC-Q100, AEC-Q101 and/or AEC-Q200. If the use of JESD94 is
determined to be applicable to any parts to be used on an avionics application, it shall be
specifically demonstrated that the manufacturer’s qualification data was applicable to the
avionics application.

The integrated circuit manufacturers are increasingly limiting their products to commercial or
industrial temperature range products. This trend is most pronounced in the functional areas
that are critical to avionics products, microprocessors, FPGA’s and memories.

The use of data obtained from an avionics qualified electronic component manufacturer (as
per IEC/TS 62564-1 or GEIA-STD-0002-1) is permitted and encouraged. This data is not
guaranteed performance data and it will be necessary for the avionics manufacturer to
validate that each device utilized meets the customer performance requirements in 4.3, 4.4
and 4.6.
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NOTE Components compliant to AQEC are typically sole source products. Further, each AQEC device type may
be tested to different levels, therefore there is no standardization guaranteed from one AQEC manufacturer to
another for the same nominal part.

The AQEC program is basically a mechanism to obtain data from the device manufacturer
which is not formally available. The availability of this data does not substitute for guaranteed
performance data and device characteristic changes are not necessarily going to be covered
by PCN'’s or other change notification.

4.4.5.3.2 In-service experience

Satisfactory performance including reliability of the component in a similar or harsher

H + o Lol pu | + pu |
envirgamentsnamoegocumentea:

4.4.58.3 Similarity

blified
sment
evant

Documentary evidence from test data or in-service experience
assocjated component shall be given. The plan shall address the~grot
by similarity to other component. For further details on sin
standards.

NOTE | For example AEC-Q100/101/200.
4.458.4 Equipment manufacturer validation

Validgtion may be employed particula onent

technplogy or package type not previous

The plan owner may need to perfofm b with
completion at equipment le ies package types not used beforel New
components can be quafficatj ith equipment assembly, without complete

testing at the component level.

Comppnent qualification with tests @t equipment level shall be documented and used only
when |none of thesother © ified are acceptable.

For those equipn : 1 ‘contain goftware, component qualification shall demonstrate or
verify| that th 3 operational software are compatible over the |entire
operating ra e

There| shall b i defined and justified margins utilized for this demonstration of
component guali i validate that component variations will not cause equipment failure
during operatiorn

If eqpipment manufacturer validation is utilized because the component qualification
inforntatton—avaitabte—does—rnot oupp\nt tse—ofthe bUIII}JUIIUIIt th—the app“bat;un, a—stlitable

final acceptance test for each end product shall be done with defined and justified margins.

4.4.6 Qualification of components from a supplier that is not qualified

If the component supplier is not qualified, then the plan shall document how the components
are qualified.

4.4.7 Distributor process management approval

The plan owner shall verify that the distributors have a documented quality management
system.

The distributor quality management system shall be assessed according to 4.4.3.1 or 4.4.3.2
and applicable to distributors. The distributor shall have an ISO 9000 series or equivalent


https://iecnorm.com/api/?name=8a72528caa6a6891b2498d898b36fe01

- 22 - TS 62239-1 © IEC:2012(E)

approved process management system for all its activities including storage, component
handling, traceability, testing, shipment, information and technical data handling.

If the distributor supplies parts other than from a manufacturer franchise then the distributor
shall have a process for counterfeit electronic parts avoidance.

When the distributor accepts returned stock from customers, these parts will have to be
considered in the counterfeit/fraudulent management risk plan.

NOTE 1 IEC/TS 62668-2 is currently under consideration to offer guidelines for managing non franchised
distributors.

NOTE R Examples of such processes are the development and implementation of a ponent gualification
proces$ conducted by the plan owner, the component distributor, component manufacturer{ or a thixd party.

4.4.8

The p uality
mana gre specmc
attent

1) CI

2) C

3) The requirements of 4.7 are met.

4.5

4.5.1

The documented proces of all
components used throug lat the
impadt of component njg igtions,
etc., 4 inimi to the
delive

4.5.2

4.5.2.

Comp by an
accre 'wuous
qualit . justry
consensus st dards or the plan owner's approved process for evaluation of the comgonent
manu quality assurance processes.

NOTE | EXamples of government or industry standards are the DOD qualified manufacturers lists, DSCC(JAN),

IEC/PAS62686-1T0r fEC/TS 62686- T that wittr supersede TEC/PAS 62686-1, AEC-QT00, AEC-Q200, AEC-Q101 and
CECCI/IECQ approved electronic components suitable for the application.

4.5.2.2 Component quality assurance data

Where the requirement of 4.5.2.1 is not met, the plan owner shall have a process to assure
that compliance to the component specification is maintained, either by component
manufacturer test or plan owner test.

— A component manufacturer assessment shall include component test processes, ongoing
component qualification test plans and acceptance criteria. The method by which this
information is obtained shall be documented.

NOTE Typical quality assurance processes include statistical process control, periodic qualification testing,
component testing and screening, etc.
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— The plan owner performs quality assurance tests and has documented quality acceptance
criteria. Quality assurance tests can also be at either the equipment level or subassembly
level.

The following recommendations apply if component level screening is done.

— The components are subjected to screening conditions of sufficient rigor and duration to
detect defects.

— A process for screening sampling rates can be proposed by the plan owner, provided that
sufficient data is available, and the reject rate is low enough. A process for screening
sampling rates may be proposed by the plan owner to reduce from 100 %, provided that
sufficient data is available and the rpjprf rate is low pnmlgh

4.5.3 Plan owner in-house continuous monitoring

The pJan owner shall have a process to assure the required perfor
to delivery of the equipment. This process includes various level
and tgst of the equipment.

prior
embly

ments
onent

A progess for identification, recovery and recording of cox
during in-house processing and testing shall be

replagement trends, equipment repair actions or a pattern ¢ 5 that
are indicative of a potential component problem shall i st b root
cause|. )

4.5.4

The process for tracking (or detecting) and monitexing i turing
process change data shall ipment
performance shall be revj¢ &~ This p i o di i nation
from gomponent manufactt istriPy ) i i i ,| other
users| information, functi (Si i in- ing. owing
analysis, appropriate correcti i . i be in

accor@lance with

NOTE [ Most of the g ted for
other imdustries, and S es are
made tp improve yield duCe . by the
compoment manutasture v i igh- icati , i unique
applicaLions of urpose
of this pub i \ ibe ct their

perfornjance in

NOTE 2
a) Awareness-processy, glch as access to notices of change from the component manufacturer or distributqr.

b) An| evaluation process, such as periodic functional testing and/or destructive physical analysis or consfruction
anplysis (assuming an initial physical analysis) of a sample of each component.

C) Review of the component manufacturer reliability monitor data or quality data to look for failures and other
reports of change.

NOTE 3 Alternatively, a process of periodic lot re-qualification of the component can be documented. If used, the
periodic lot re-qualification process can be described here and include test frequency, sample size, etc.

4.6 Component availability and associated risk assessment
4.6.1 General

The documented processes shall identify risks associated with availability of the component,
and methods to mitigate those risks.

NOTE 1 These can include low volume manufacturers, allocation risks, financial stability of manufacturers, single
source manufacturers, etc.
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Components considered to be at risk shall be rated using appropriate metrics that reflect their
susceptibility to technology change and obsolescence.

NOTE 2 Input for consideration of metrics can include: technology risk and maturity, life cycle, level of confidence
in the manufacturer, predicted obsolescence, monosource component, manufacturer supply file information,
imprecise manufacturer specification of component performance (specified as “typical’, not specified, etc.),
components other than those readily available in large volumes and identified on avionics technology roadmaps.
Use of components outside the manufacturer’s specifications and component obsolescence are specific risk issues
that that can be addressed outside of or included in this subclause.

The documented processes shall include tracking and reporting the status of risk mitigation
efforts when required by customer or business needs.

The dpcumented processes shall address logistics supportability and life 7 gement issues
when [required by customer or business needs.

in the
r’design,

The fpllowing are primary examples of component risk areas that
plan, gpecifically or generically. These risk areas may be addre
produftion, procurement or marketing processes or practices:

a) ngw technology availability or maturity for meeting the

b) cdmponent delivery and production rate scheduleg

c) cdmponent obsolescence during design, product

d) lagk of qualification or quality assura

e) qyalification test schedule (especially ri

f) cqgst drivers (especially with custom

g) cdmponent changes (design or process(changss,
h) quality and reliability & \

manufacturer);

i) quantification of singles fect S omponents;

j) ugdrated com
k) p

lack of proactive

NOTE This includ
stock or life-time

t to component obsolescence occurrences. They may includg bridge

4.6.2

The QE an’Obsolescence Management Plan addressing obsolescence issues
from design

e prp-active measutres for component obsolescence;

e compenent obsolescence awareness;

e reaction to component obsolescence.

The plan shall document the processes used by the plan owner to resolve obsolete
component occurrences to assure continued production and support as required.

NOTE 1 This includes processes used to react to component obsolescence occurrences. They can include bridge
stock or lifetime buys, identification of alternative sources, equipment re-design etc.

IEC/TS 62402 gives guidelines regarding component obsolescence.

4.6.3 Pro-active measures

Pro-active measures for component obsolescence include documented processes that
minimize the impact of component obsolescence. These are typically equipment design
processes including such activities as inclusion of a component obsolescence forecast,


https://iecnorm.com/api/?name=8a72528caa6a6891b2498d898b36fe01

TS 62239-1 © IEC:2012(E) - 25—

disposable electronic modules, or design processes/architectures to accommodate future
components.

They may also include a component technology roadmap identifying components with
substantial risk of obsolescence.

4.6.4 Component obsolescence awareness

Component obsolescence awareness includes processes that identify existing and impending
component discontinuance changes in component design or manufacturing processes. It is
recommended that the supplier uses one or more third party obsolescence monitoring

H - o £ bl
appll OSSP eCHTIC Tor NS purpose:

4.6.5 Reporting

During the contract period of performance, the OEM shall mainta| of all
existing and impending obsolescence issues, even if the obsole impact
beyo d the contract obligation. This mcludes cases in which th , quate

issde with [future
procufement of parts. Additionally, include all mstances inv opli as announded an
Ris ept i

End gf Life (EOL) or Last Time Buy (LTB) opportuni

delivered fo the

The dpcumented processes shall addreg

4.6.6

The documented processes shall assure a ilabili nage-
ment fand maintainability o 1ranty
period or maintenance pexjod ‘a user

4.6.7 Semic

Semiqonductor wea shall be required for high density, highly complex
silicon C of design geometries 90 nm and below incjuding
SRAM'’s, SDRAMS, micrd and FPGA'’s.

Desigp
assesgedusingavailable suitable models for the application.

JESD|47 provides.guidance for working with component manufacturer to try to determige the
wear put life» In the 8vent test data is not available from the manufacturers, or analysis pased
on up .to,date models, then the plan owner should demonstrate their own proces$s for
achieving-seatisfactoryserrecetifeforthe—appheaton{by-analysistesting—field+retura—slirvey,

etc.). Refer to Annex B for additional information.

4.6.8 Reliability assessment

The documented processes shall verify that the installed component is compatible with the
circuit application requirements for performance and reliability through the processes listed in
this Technical Specification. These processes include component qualification (including a life
test requirement), assurance of quality (consistency), equipment reliability assessments,
qualification of the equipment (environmental), and equipment reliability monitors.

When the results of 4.6.7 show that specific parts have a wear out characteristic which is not
compatible with the required system operating life, the effect of this wear out and nonlinear
failure rate shall be included in the reliability assessment.
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NOTE This can be produced either by using a standard method, component manufacturer reliability tests,
equipment field return data, similarity with any other similar applications, etc.

4.7 Component compatibility with the equipment manufacturing process

The documented processes shall assure that the component is compatible with equipment
manufacturing processes (without any quality or reliability impact) throughout.

e Component shipping, handling, and storage (short and long term).

e Equipment manufacturing, assembly, shipping, handling, long term storage, test, repair
and rework by equipment manufacturer.

e Prptectic S . ic—dis o g qonent
strage and handllng, durmg each step of the eqmpment assembly pToTEeSS. Use bf the
relevant sections of MIL-HDBK-263, il gid in

agt  will
) or

e Cgmpliance with IEC/PAS 62647-1
supersede IEC/PAS 62647-1 and IEC/PAS

(GEIA-STD-0005-1) or
6264

IEC/TS 62647-2 that will supersede IEC/PAS 62647-2 for nated
components and for lead-free solder assembly if that prgcess\is her or
hig

e Avoidance of moisture sensitivity damage (M ing, &8 ipment
a ,

ring, assembly, shipping,
quipment manufacturgr and
eir impact on components is

handling, storage, test, repair and re
assocjated subcontractors; and the pla
identified, documented and controlled.

The dqubcontractor shall [develop~i , yr all activities subcontracted, and the
information shall be accessi ‘ ;

4.8 Componei:da :
The plan owner shall s

all relevant data

llection, storage, retrieval, analysis and repor{ing of
manufacturer, equipment design, equipment

manu service; and for keeping the data per customer or
regulg

The data 3 rily ‘reside in one database and may be retrieved from several
datab S ats ievap systems across the plan owner's business. A relational apgroach
can b the data system provides access to the data. For example, |if the
comp ication data is collected and stored by the component manufacturer, the

equipment manufactdrer’s data system could consist of a process, software, and hardwpre to

accesp.that data through the component manufacturer’'s web page or other source, prqvided

the ateess o avuallahla wwhan nanA~A Ao anathar AvamAls ANy Aats that 6 onanifig to a
CCCoSo—To—avarnaottC—wiiiC— I CC O CO— oo Cr— S o pPrC—arty Sota—tat 1o opeomtT

program, such as functional simulation results or thermal analysis data, could be accessible
via a path through the program data. The plan owner may wish to identify processes that were
developed and documented for other initiatives, such as ISO 9000, QS 9000, AS 9000, or
IAQS 9100 to satisfy this requirement.

NOTE 1 Typical data includes:

e Component data sheet or specification data, for example, input and output parameters, voltage rating,
packaging dimensions, availability data, etc.

e Component application data, for example, functional simulation data, breadboard test data, thermal analysis
data, structural analysis data, and electromagnetic emission and susceptibility data.

e Component qualification data, for example, component manufacturer qualification test data, component
qualification data collected by the equipment manufacturer, or a third party test house, similarity analysis
results, and component in-service data used for qualification.
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e Component quality assurance data, for example, component manufacturer statistical process control data,
component manufacturer component screening data, component screening data collected by the equipment
manufacturer or a third party test house, and ESS data from higher-level assembly screening used to reduce
or eliminate screening.

e Manufacturing and assembly data, for example, equipment manufacturer statistical process control data, ESS
data from manufacturing and assembly, and in-process and final functional test.

e Customer reject data.

e In-service data.

NOTE 2 It is anticipated that this information will be available to the customer upon request.

The documented processes shall ensure that the following are available for each component:

data —techfie 8 - S juality
monitpring data, packaging data, reliability data, availability information,/storage condjtions,
assembly data (for example, soldering conditions) and any additional / nto gnsure
suitalyjility in the application.

Most . [If the
inform y bhi ive, theln that
inform 5ts or
scree bns to
the dgta sheet.

4.9 |Configuration control

4.9.1 General

The d ained
relatiy each
assembly shall have a part
manl;]'acturer shall be establi 1. ¢ i BSs to
establish that they are i ith the same quality and reliability level.
Each | time the c tional
documentation s

NOTE

4.9.2

Altern bment
manu or to
solve

In th|s ,case, the alternative source component performance (fit, form, function and
produgtibitity) shall be fully compliant with the component drawing (or the data shegt and
technical performance noies) of the previous component, as described within 1I1s selection

process.

The alternative source component shall be selected to ensure that the reliability, functionality,
performance, interchangeability, etc. of the equipment or assembly is not compromised.

NOTE Attention can be paid to detect “false” alternative sources (the same die or component part type could be
packaged, tested and distributed by two or more component manufacturers).

4.9.3 Equipment change documentation

All component substitutions shall be documented. The documentation shall include the
following information as per agreement between involved parties (typically between the
aircraft manufacturer and avionics equipment manufacturer):

a) CN (change notice) number;
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b) change date;

c) other related CNs;

d) name of the substitute component manufacturer;
e) reason for change;

f) type of customer notification required (see 4.9.4, it is also anticipated that this information
will be available to the customer upon request);

g) applications or equipment in which the new component is used;
h) existing component part number;
i) new component part type identification:

j) a ptatement that the new component is compliant to this plan;

k) impact of the change on reliability, safety, and other critical equip

[) repuired signatures (program manager, component
representative, etc.);

engi rance

m) is|the new part uprated? Yes or no.

NOTE | Usually, CNs are stored in a controlled, retrievable data system\4
an anngx to the plan.

n may be inclyded as

4.9.4 Customer notifications and approvals

Customer notifications and approvals s defined bet @ plan owner and customer, if
required. Since the customer notification andN\appravalptocess J§ likely to be unique td each
customer-supplier relationship, related beyond the scope of the bageline
comppnent management process desgfibed in\thi Id be
documented in the contractual agreemd

4.9.5 Focal organisatie

A focal organisation (i ied in
the plan.

5 PJan adminis

5.1 Using¢co

The dse iginal
componen ¥ is mandatory otherwise it shall be an exception ang the

requirements fisted above shall be addressed.

If components are used outside the temperature ranges specified by the compgonent
manutactdrer, then the supplier shall demonstrate how he controls this process. In addifion to
the plan prepared according to this Technical Specification, IEC/TR 62240 also contains
recommendations and guidelines on how to do this. Equivalent procedures from other
documents may also be acceptable.

A list of these components used outside the temperature range specified by the component
manufacturer shall be clearly identified by the plan owner with specific component references
and custom drawings. The customer shall be notified with this list upon request.

The use of components outside the temperature ranges specified by the component
manufacturer is discouraged.

5.2 Plan organization

The plan shall be organized in such a manner that each of the requirements of Clause 4 is
addressed clearly, concisely and unambiguously.
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Plan terms and definitions

The terms and definitions used in the plan shall be those of Clause 3 of this Technical
Specification, unless they are clearly defined otherwise in the plan.

5.4

Plan focal point

The plan shall identify an authority or an organization to serve as the primary interface

betwe

en the plan owner and outside parties in matters pertaining to the plan.

The plan’s focal point shall:

e Ay

e éen

NOTE
efficien

5.5

The [
includ
owner

5.6

The p
equip

NOTE
applica

compo
contrad

5.7

The p
range
are ce

5.8

The p
plan i
plan

sure that the plan is reviewed and updated as necessary,
sure that any engineering issues are comprehensively resolved i
eases the
Plan references
plan,
b plan
’s internal documents.
Plan applicability
an shall document all the electroni technologies and the rapge of
The range of equipmen le, the
pble market segment; pspace
applications.” It also can inplude '8 and to
ents substituted intq exi certain
tual agreemenis.
Plan imp@ bati
nin its
ments
jat the
5 acceptable™tq Both parties, if the type certificate holder chooses to exercise the right of
bceeptance. Certification by an assessment body, such as IECQ, may be usgd as
evidencevthat the plan satisfies the requirements of this Technical Specification.

5.9

Plan maintenance

The plan shall have a 12 month transition time allowed before compliance to the next revision
is required.
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Annex A
(informative)

Typical qualification requirements, typical component
minimum qualification requirements

This annex is designed to provide guidance on qualification tests for various component types
as shown in Table A.1. These tests are suitable for the original equipment manufacturer to
demonstrate by testing on a representative sample of components that the component type is
suitabfeforthre—=avionics apptication:

@%
S
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Annex B
(informative)

Semiconductor reliability and wear out

Semiconductor wear out considerations may be required for high density, highly complex
silicon based technology components of feature size 90 nm and below including SRAM'’s,
SDRAMS, microprocessors, and FPGA'’s. Devices that have feature sizes above 0,1 um have
been used in avionics applications and in order to perform reliability predictions a constant
failure rate with time has been successfully used with no consideration of wear out of the

semic, 10logy
featu rrent)
within| these devices have greatly increased because the voltage and e not
reducegd as significantly as the geometric feature size reductions. At<devicg ires of
about|0,1 um the increased stresses and resulting degradation meg isms NN ay i t both
the re

Severpl degradation mechanisms have been investigated thess i S arrier
injection HCI, time dependent dielectric breakdown, TDDB ive Yias tempefature
instability, NBTI and electro migration. As a populatj ithin ipm during opergtional
usagd the devices will degrade away from their initi i the time at whigh the
devicegs fail intrinsically in the application is a a.comptex function of aflarge
number of factors including feature size and application elegtrical
stresdes. Investigation of these effects i i ith.g tris-feature sizes below (0,2 um

has been carried out by the Aerospac PN Systems\institute as part of projects AFE17
and 11. Guidance on failure mechanish ellingis given in JEP122 and |RIAC
publigation “Physics of Failure Based Hand Aicros

Derating the device stré S Witi rnsydch mechanisms and may enable the

improyement of both The
derating may take s iency
reduction, part i hment
improyement. M EP149
and nethods for dete

Stand c g i which can be useful when addressing the wear out
requir, :

JESD#T] O id State Technology Association — Stress-Test-Driven Qualificalion of

integn

JESDP1A= JEDEC Solid State Technology Association — Method for developing acceldration
models for electronic failure mechanisms

JEP122D - JEDEC Solid State Technology Association — Failure mechanisms and Models for
semiconductor devices

JEP149 - JEDEC Solid State Technology Association — Application thermal derating
methodologies

Physics-of-Failure Based Handbook of Microelectronic Systems — Available from RIiAC
(Defense Technology Information Center)

NOTE Contract data services are available to facilitate analysis of component dependability.

Design wear out life of the integrated circuits with feature sizes below 90 nanometers shall be
assessed using suitable models for the application.
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