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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROCESS MANAGEMENT FOR AVIONICS -

Preparation of an electronic components management plan

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

aII

this

with [the International Organization for Standardization (ISO) in accordgnce w l\v iti
agregment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters expre ble, an inte
consgnsus of opinion on the relevant subjects since each epresentation
inter¢sted IEC National Committees

3) IEC Publications have the form of recommendations for i 3 accepted by IEC
Comjnittees in that sense. While all reason Q are\ ™ at the technical conter

4) In order to promote international uniformity ati i undertake to apply IEC Puh
arently to the maximum extent posgible in thei i and regional publications. Any di

the 13 tter

5) IEC provides no marking indicate. i dl and cannot be rendered responsible

equipment declared to be i

7) No lipbility shal 2
mempers of its te

otherl damage of &n

Publications.

8) Atterftion is d p ive references cited in this publication. Use of the referenced public]

indispensal{le forthe\corkect ap ion of this publication.

9) Attertion™ € possibitity that some of the elements of this IEC Publication may be the s

patent\i NE e held responsible for identifying any or all such patent rights.

The m
exceptional circu
specifi¢ation when

aftonal Committees for any personal injury, property d3
her direct or indirect, or for costs (including legal f¢
expenses arising o icati ge of, or reliance upon, this IEC Publication or any o

C technical committees is to prepare International Standa
ces, a technical committee may propose the publication of a te

promote
elds. To

ifications,

as “IEC
iterested
nd non-
5 closely
hined by

rnational
from all

National
t of IEC
for any

lications
ergence
icated in

for any
erts and
mage or

es) and
her IEC

ations is

ibject of

rds. In
chnical

» 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, which is a technical specification, has been prepared by IEC Technical

Committee 107: Process management for avionics.
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This second edition cancels and replaces the first edition published in 2003. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
1) 4.2.2 — Derating and stress analysis, addition of JEP149.

2) 4.2.3 — Derating and stress analysis, thermal analysis allowed using provisions of
JEP149.

3) 4.3.4.2.1 — Component manufacturing technology qualification data, added JESDA47,
JESD94, AEC-Q100, AEC-Q101, and AEC-Q200.

4) 4.3]4.2.1.1- Added avionics qualified electronic component program.

5) 4.5]- Component dependability, added integrated circuit wear out ckiteria(fr Sh47.
6) 4.8]- Configuration control, added counterfeit parts requirement.

The text of this technical specification is based on the following\docu fsx
ANND

Enquiry draft RGM&

107/60/DTS /107/28AIRVE \>

Full information on the voting for the his t chr@l cification can be found in

the repjort on voting indicated in the abs

This py

The committee has decid ~ is’publication will remain unchanged until
the mdintenance resu inchi | eb site under "http://webstore.ie¢.ch” in
the datp related to the ifi ication: ris“date, the publication will be

+ tran sformed

* recpnfirmed,
* withdrawn,
°* rep

* aménded

A biling may be issued at a later date.
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INTRODUCTION

This Technical Specification is intended to help aerospace equipment manufacturers,
subcontractors, maintenance facilities, and other aerospace component users 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 are encouraged to 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 instead of including detailed process documentation within their plans.

This cpmponent management Technical Specification is intended fi sers of
electropic components. This standard is not intended for use rers of
electrohic components. Components selected and managed according i nts of
a plan pompliant to this Technical Specification may be approved ties for

the proposed application, and for other applications with equal i nts.

Organigations that prepare such plans may prepare a_sing il levant
products supplied by the organization, or may pregare a sgpa elevant
product or customer.

NOTE VYerification of compliance with IEC/T
the bibliggraphy.

listed in
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PROCESS MANAGEMENT FOR AVIONICS -

Preparation of an electronic components management plan

1 Scope

This Technical Specification defines the requirements for developing an Electronic
Components Management Plan (ECMP) to assure customers and regulatory agencies that all

of the glectronic components in the equipment of the plan owner are selgcte

control

detailefd in Clause 4 are accomplished. In general, the owners ¢
compohents management plan are avionics equipment manufacture

2 Ng

The foI
For da
of the 1

IEC 61B40-5-1:2007, Electrostatics —

static p

IEC/TR
electro

IEC/TR
manufa

IEC/TS

IEC 62

ed processes compatible with the end application and that the

ed references, only the edition cited applies.
eferenced document (including any amen

henomena — General requiremeny

dgement — Application guide

plied in

irements

ctronic

ument.
edition

plectro-

s from

butside

ects

erating

pd Test

JEP14 ublication, JEDEC Standard Application Thermal D
Methodc

JESD4 S Stangard, Stress — Test-Driven Qualification of integrated circuits
JESDO9}.Q1, JEDEC Standard, Application Specific Qualification Using Knowledge Bas:¢
Methodology

MIL-HDBK-263, Revision B Electrostatic Discharge Control Handbook

AEC-Q100, Failure Mechanism based Stress Test Qualification for Integrated Circuits

AEC-Q101, Stress Test Qualification for Automotive Grade discrete Semiconductors

AEC-Q200, Stress Test Qualification for Passive components
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

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

NOTE Plan owners may use alternative definitions consistent with convention within their company in their plan.

3.11

avionics equipment environment
applicable environmental conditions (as described per the equipment specification) that the
equipment shall be able to withstand without loss or degradation in equipment performance
througliout its manufacturing cycle and maintenance life (the Tength of whjch 1s.defined| by the
equipment manufacturer in conjunction with customers)

3.1.2
capable
term uged to indicate that a component can be used successfu ication
313
certifigd
indicatgs assessment and compliance to an applicaple thi a S Enance
of a certificate and registration (i.e. JAN, IECQ)

3.1.4
charagterization
proces$ of testing a sample of compoyients to defs values

that cap be expected of all produced cmp@s o

3.1.5

companent applicatig
proce;} that assuies ‘ oets the design requirements of the equipment in

which if is used

3.1.6
compgnent ma
organization re

3.1.7
e 8 management
range ¢f ma ~ ions taken to avoid or resolve the effects of components noft being
procurable due*tothe manufacturer(s) ceasing production. Component obsolescence mjanage-
ment shodld-be considered an element of component dependability

3.1.8

component qualification

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

3.1.9

component quality assurance

all activities and processes to provide adequate confidence that each individual component
meets the performance and environmental requirements

3.1.10
component selection
process of choosing a specific component for a specific application
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3.1.11

component standardization

process of developing and agreeing on (by consensus of decision) uniform engineering
criteria for products and methods for achieving compatibility, interoperability,
interchangeability, or commonality of material

NOTE Standardization is used to reduce proliferation of parts into inventory.

3.1.12

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 Dependability is generally characterised by the following four parameters:
availabilfty, safety.

inability,

3.1.13
distributor
organigation contractually authorized by a manufacturer to stoxe, sp '
compldtely finished components which have been de€lated by

conforn -
informg

istribute
rer as
chnical

3.1.14

Electrg
ECMP

equipm
compo
aspect
produc

pplying
blevant
d post-

3.1.15
electrg
electridal or el
impairrent of de

tion or

EXAMPL
wound ¢

circuits,

3.1.16
compagné
this is
with th

rdance

3.1.17

electronicequipment
item produced by the plan owner, which incorporates electronic components

EXAMPLES End items, sub-assemblies, line-replaceable units and shop-replaceable units.

3.1.18

may

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

3.1.19
obsolete component
component which is no longer manufactured, and may or may not still be available
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3.1.20
package type
generic package family describing the physical outline and lead style

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

3.1.21

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

3.1.22
risk

measufe of the potential inability to achieve overall program objectj
schedule, and technical constraints

s wifhin~defined cost,

3.1.23
risk management
is the

and an

ntifying
ne how

3.1.24
shall
indicatgs a requirement

3.1.25
should
offers @ guideline or recomam i ) sed or helpful to assure compligance to
this Te

3.1.26
single
respon , e impact of galactic cosmic rays, solar enhanced
particle aghd protons. The range of responses can include both
non-de i fQr & et and destructive (for example latch-up or gate rjupture)
phenor

3.1.27

person [ om the holder of obligations under a contract has delegated part ¢r all of
such obligations

3.1.28

substitute component

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

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

3.1.29

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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3.1.30

will

expresses a declaration of intent when used in the context of being compliant to this
Technical Specification or to an ECMP

3.2 Abbreviations

DSCC - Defence Supply Centre Columbus

ECMP — Electronic Components Management Plan
EMC - Electromagnetic Compatibility

ESS — Environmental Stress Screening

NSI — National Supervising Inspectorate
OEM —|Original Equipment Manufacturer

4 Tekchnical requirements

The plan shall document the processes used by the plan dw [lowing
requirements. These requirements shall apply to all elec ng off-
the-shelf components, which are defined by the coy e e et, and
custom components, which are defined by the original eguipme

—_

component selection,

)
2) component application,
3) component qualification,
4) component quality assurance,
5) component dependability,
6) anufacturing process,
7)
8)
The pld 5.6 nd unambiguously:
e wha G 0 ascamplish each of the requirements;
e hov
o thelevi Ralis available to show that the requirements have been accomplishgd.
The pl ent the processes used to address each of the requirementg listed

above fand described, in 4.1 to 4.8 Depending on program or product line requirements, the
plan ownér may, with appropriate justification, amend the above list of requirements byl|adding
or deldting requirements. If this is done, then the plan shall be assessed accordingl 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 4.8. 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 deliverable flight equipment or
subassemblies for the avionics industry as stated in 5.6. The Original Equipment
Manufacturer (OEM plan owner) has the responsibility of satisfying the requirements given in
the list above. These requirements may be accomplished by either the OEM or may be
subcontracted. In either case, the OEM has the responsibility for ensuring all requirements
are met.

NOTE 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.
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The plan shall satisfy the requirements of this Clause, regardless of the source from which the
plan owner obtains components.

4.1 Component selection

All components shall be selected according to documented processes and shall satisfy the
requirements of this Subclause regardless of additional criteria such as standardisation, order
of preference, etc.

NOTE 1 Because of the highly individual nature of most plan owners’ administrative processes, no detail is
included here. It may include the use of a standard component list, provided the requirements of this Subclause are
met when the components are placed onto the standard list. Components should then be selected from the
standardlist for use in specific applications The selection process may include levels of preference _This may
refer to Janother process document describing how parts are selected. A preference ligt may\be inclugled in a
contract [document.

NOTE 2] It is recommended that:
—  the humber of component types be minimised;
- com

- com

The conditi 2 i ified) from the component
specifi ) ditional
require

Availahili ponent
selectipn criteria

If addjti ditional
parame i , belcOnsidered as a specific one and ghall be

unique

Each s sively identified within the selection procegss:

e For minimum, the component manufacturer data| sheet,
co : and application notes, packaging, reliability and
avalilabili 8 Nty data (including storage, soldering conditions, etc.) shall be
ide

e For ~ ified by the equipment manufacturer, the specific documgntation
(indluth S i i manufacturer data and process, reliability, specific tegts and

scregeni nd assocrlated in-house continuous monitoring) shall be identified.

4.2 Component application

Listed here are some categories of component application processes that may be
documented in a plan. Not all of the categories listed below are relevant to every component
application; therefore, the requirements listed below are applicable only if relevant to the
given application. The plan shall document the processes that are expected to be applicable
to the majority of the plan owner’s products, with the understanding that some of the
documented processes may not be used for specific programs or specific functionality of
products.

In each case, the documented processes shall verify if the equipment containing the
component shall continue to meet its performance requirements and specifications throughout
the manufacturing, full service storage, and operating lifetime. In order to determine design
suitability of equipment, there shall be a formal design review. At the design review,
consideration for each component shall be given to all design aspects including those given in
4.2.1 to 4.2.6. A documented report shall be prepared against each of the following design
aspects:


https://iecnorm.com/api/?name=5fb61b88215027ad776b25ef6798b9b3

TS 62239 © IEC:2008(E) -13 -

4.21 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.

NOTE 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.

4.2.2 De-rating 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 tIhe component manufacturer provides derating criteria and meth

e used
where ppplicable. If the component manufacturer does not provide if it is
not applicable, then the plan owner shall develop and document a criteria
and mgthods. All instances in which a component is not used i above
shall b¢ documented in the design records. In all such instance ign shall
be takgn, or justification for not satisfying the criteria shall
JEP149 “Application Thermal Derating Methodologies 3 can be
used in avionics applications. Components handled in ths 49 are
considégred to be used within the specification lipTi ide nternal
paramjters and technical data used 2 es the
applicdtion) are documented with the s two
importgnt analyses related to therma y and
functiopal performance, both of whig erature
analysi the component manufactufer not
provide > he manufacturer shall be contarted to
determ e\application of the part with regard t¢ these
issues.

4.2.3 Thermalana

The ddcumented prature
limits specified by

If com manu-
facturey, R jations
and gujdéltres\o ' ddition
to the |p s from

NOTE 1| A’ common maximum temperature for semiconductor devices is the junction temperature. [n some
instancep, ‘other limiting temperatures may be specified for semiconductor devices driven by physical progerties of
materials used in packaging, bond pad and lead frame, eic., and other types of componenis. When the application
thermal analysis has successfully implemented the thermal and stress analysis process outlined in the note in
4.2.2, in conjunction 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.

4.2.4 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.
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NOTE Verification processes may include analysis, modelling, simulation, or testing.

4.2.5 Testing, testability, and maintainability

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

NOTE 1 The focus here is on testing and testability with regard to component verification, not on software or
system verification. Examples include board level or sub-assembly level testing, provision for test pins, and that
other equipment level tests will be available to verify component function at the appropriate level. Exhaustive
testing of complex components is not always realistic, but documented processes should assure some level of
evaluation of all components at appropriate points in the production flow.

NOTE 2 [ This requirement also includes design for maintainability, for example, placementforease of Co|
replacenjent, mounting that minimises the risk of damage during maintenance and

followind maintenance or repair by equipment manufacturer.

mponent
t quality

4.2.6 Avionics radiation environment

The dgcumented processes shall verify that the componen i in the
applicdtion with regard to the effects of atmospheric radiation™ barious
types af single event effects (SEE), such as single even ingte event latch-up
(SEL), i by the
equipment design, than the method of accommodation gha y ipment
design| records. Guidance on the effects of a Db in the
IEC/TYH 62396 series. The effects of 3 efi iati accommodation ghall be

assessed and documented in accorda of the
IEC/TY 62396 series.

4.3 Component qualification
4.3.1 General compo

It is desired and ex L€ Lalified
compohent man 2 4 shall

apply. |n cases f4.3.5
shall a

4.3.2

The pl quality
manag

4.3.2.1 blevant

parts of the ISO 9000 series or equivalent.

4.3.2.2 Where the component manufacturer is not assessed in accordance with 4.3.2.1
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 in accordance with the relevant standards of the ISO 9000 series or
equivalent system. Suitably trained auditors shall conduct that audit.

4.3.3 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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4.3.3.1 Manufacturing approval of the component technologies by a third party (for example
DSCC, IECQ, STACK S/0001) or within an international second party system.

4.3.3.2 Where the component manufacturer is not assessed as in 4.3.3.1 above, then the
plan owner shall demonstrate how the process management capability of the component
manufacturer is ensured. Where the plan owner conducts or enables an audit on the
component manufacturing facility, then the audit shall be conducted in accordance with one of
the above systems (as in 4.3.3.1 above) by suitably accredited auditors.

4.3.3.3 Manufacturers who do not have an appropriate internal quality management system
may be used when their products are fully qualified by the plan owner in accordance with
4.3.4.2

4.3.4 Demonstration of component qualification

The plan owner shall document the component qualification process\for\e t.

The qualification plan and test procedures, sampling and criteria of aepanc ith the de-
fined margins) shall be described. The approach to qudli in the
applicdtion shall be outlined.

This c3

4.3.41

Components qualified in accordance wi¥ ] as in
4.3.3.1

4.3.4.2

Compolnent qualificatio s i i r more

of the fpllowing:

4.3.4.2{1 Com

Component ma g and record data from initial and regular gngoing
qualifidation ing 3 ant numbers of components. The plan owner shall review such

defined ifi St h acceptance criteria and resulting data for suitability] in the
end appfication. ent “‘manufacturers produce components across a wide range of
market fication testing will reflect these. Stress levels in the component

qualifigation e e to or exceed those of the end application or additional testing will
be necgessary:~Mijs data is not guaranteed performance data and the avionics manufacturer
shall validate that™each device type utilized is adequately qualified for the customer
perfornmpance 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 the manufacturer’s qualification data was applicable to the avionics
application.

4.3.4.211 Avionics qualified electronic component program

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 Avionics
Qualified Electronic Part (AQEC) specification to GEIA-STD-0001-1 is being developed to
give access to internal manufacturer information which can be utilized to evaluate the
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suitability of AQEC parts for specific applications. These are also typically sole source
products and the manufacturers will not supply any information relative to test programs.

The use of data obtained from a GEIA-STD-0002-1 Avionics Qualified Electronic Program
manufacturer 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 type utilized
meets the customer performance requirements.

4.3.4.2.2 In-service experience

Satisfactory performance including reliability of the component in a similar or more harsh
environment shall be documented.

4.3.4.2(3 Similarity

balified
ssment

Docum{entary evidence from test data or in-service experience \of ‘g
il elevant

associgted component shall be given. The plan shall address thg
by simfilarity to other component. For further details on sim
standafds.

NOTE For example, EN 100114 or AEC Q100/101/200.
4.3.4.214 Equipment manufacturer validation

Validatjon may be employed particula
technology or package type not previous

w.d manufacturer, component

The pEIJa 3lification at component level, with
compldtion at equipment lg i package types not used beforp. New
compopents using existing tec Y 2 tyles used previously by the plan|owner,
can be : withih i embly qualification testing, without|testing
at the ¢

Component qua ation ompletion tests at equipment level shall be documented and
used oply when nong of

4.3.5 ificati - ents from a supplier that is not qualified

If the go pplisr is™ot qualified, then the plan shall document how the comgonents
are qualffi

NOTE Examplessof such processes are the development and implementation of a component qudlification
process fonducted b e plan owner, the component distributor, component manufacturer or a third party.

4.3.6 Distributor quality and 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 in a similar way to either
4.3.2.1 or 4.3.2.2 and applicable to distributors. The distributor shall have an approved
process management system in a similar way to 4.3.3, for all its activities including storage,
component handling, traceability, testing, shipment, information and technical data handling.

4.4 Continuous component quality assurance
4.41 General quality assurance requirements

The documented processes shall assure the continuous quality and performance of all
components used throughout the production cycle, prior to delivery. This is to assure that the
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impact of component manufacturer lot to lot variations, lot to lot assembly handling variations,
etc. are minimized and controlled. This will assure the delivered components conform to the
delivered equipment requirements.

4.4.2 On-going component quality assurance

One or more of the following methods shall be used to assure component manufacturer quality:

4.4.21 Qualified and assessed components

Components shall be purchased from sources that have been successfully assessed by an
accredited component assessment system, which includes a means to assess continuous
quality|assurance. Such assessment systems include applicable mtern ional and- industry
consensus standards, or the plan owner's approved process for evalu n of thg Component
manufgcturer’s internal quality assurance processes.

NOTE Examples of government or industry standards are the DOD qualifie i EC, BSI,
DSCC(JAN), EIA, STACK International, ES59002 and JEDEC standards;<{exam NI i andards
include IECAQ.

4.4.2.2] Component quality assurance data

Where assure

that c¢ ponent

manufa

e Ac ngoing
component qualification test plans at K ich this

infa

NOTE 1
compong

process control, periodic qualification| testing,

e Thg plan owner pe

criteria. Qualipy as
level.

ests and has documented quality accgptance
be at either the equipment level or subassembly

NOTE 2
- fects.
- ent data
roposed
Lt rate is
4.4.3

The plagn.owner shall have a process to assure the required performance of components prior
to delivery of the equipment. This process includes various levels of processing, assembly
and test of the equipment.

A process for identification, recovery and recording of component removals or replacements
during in-house processing and testing shall be documented. Significant component
replacement trends, equipment repair actions or a pattern of component replacements that
are indicative of a potential component problem shall be investigated to determine the root
cause. Appropriate corrective actions shall be conducted.

4.4.4 Component design and manufacturing process change monitoring

The process for tracking (or detecting) and monitoring component design and manufacturing
process change data shall be documented. The effects of these changes on equipment
performance shall be reviewed and assessed. This process could include: direct information
from component manufacturers or distributors, sharing technical information sources, other
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users information, functional or physical analysis during in-house processing. Following
analysis, appropriate corrective actions shall be conducted. All design changes shall be in
accordance with 4.8.

NOTE 1 Most of the components used in aerospace applications are designed, manufactured and targeted for
other industries, and are beyond the control of the plan owner. Frequent design and manufacturing changes are
made to improve yield, reduce cost, and enhance performance. Although these changes are documented by the
component manufacturer and evaluated for their effects on high-volume applications, their effects on the unique
applications of the plan owner may not be evaluated or documented by the component manufacturer. The purpose
of this subclause is to describe a process to monitor the components to detect any changes that may affect their
performance in the applications of the plan owner.

NOTE 2 Typically, the processes will include:

a) Awareness process, such as access to notices of change from the component manufac distributpr.

b) Ane
analy

struction
hd other

c) Revi

NOTE 3
periodic

sed, the

4.5
The dd R ablll anage-
ment gnd maintainability of the compqnents “ysed throughout th& customer agreed wjarranty
period ifeti i stomer
uses th
It is necessary that the/degi : 3 vionics

equipnent be established i rovides
guidange for working e t life.

The prpcess for
and the metrics dogum

owner

4.5.1
The ddg 2ll verify that the installed component is compatible wWith the
circuit for performance and reliability through the processes listed in

this Te AQi ‘ ication. These processes include component qualification (including a life
test re ; asstkdnce of quality (consistency), equipment reliability assesgments,
qualifigation ofithe eqiipment (environmental), and equipment reliability monitors.

NOTE Thisvcould be produced either by using a standard method, component manufacturer reliability tests,
equipment field return data, similarity with any other similar applications, efc.

4.5.2 Component availability and associated risk assessment

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

NOTE 1 These may include low volume manufacturers, allocation risks, financial stability of manufacturers, single
source manufacturers, etc.

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 may 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,
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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 may 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 documented processes shall address logistics supportability and life management issues
when required by customer or business needs.

NOTE 3 The following are primary examples of component risk areas that may be addressed in the plan,
specifically or generically. These risk areas may be addressed as part of other design, production, procurement or
marketing processes or practices:

a) new|technology availability or maturity for meeting the specified requirements,
b) component delivery and production rate schedules,

c) component obsolescence during design, production, or support,

d) lacklof qualification or quality assurance data,

e) qualification test schedule (especially risk of failure),

f)  cosfdrivers (especially with custom components),
g) com
h) qua ‘om a new manufacturer)

i) radi

j) uprdg

4.5.3

The plan owner shall
using IEC 6240

jement

e pro

NOTE M
residual
manufac|

rty) and
ze these

e comp

4.5.31

The plan shall document the processes used by the plan owner to minimise the future impact
of component obsolescence.

NOTE This includes pro-active processes used to minimise the impact of component obsolescence. These are
usually associated with the equipment design process and may include such activities as inclusion of a component
obsolescence forecast for each component during design review, throw-away modules or designs, or design
processes to accommodate future components. They may include a review of a plan for the entire life cycle of the
equipment during design review. They may also include plans for maintaining a technology roadmap of components
with a substantial risk of obsolescence.

4.5.3.2 Component obsolescence awareness

The plan owner shall document the processes utilized for obsolescence awareness.
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NOTE This includes processes used to become aware of existing and impending component discontinuance
situations, changes in component design or manufacturing processes, and other component manufacturer actions
that may result in components becoming unavailable. This may include use of one or more commercial services or
in-house processes.

4.5.3.3 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 This includes processes used to react to component obsolescence occurrences. They may include bridge
stock or life-time buy, identification of alternative sources, equipment re-design, etc.

4.6 Component compatibility with the equipment manufacturing

The dqcumented processes shall assure that the component is compati i ipment
manufgcturing processes (without any quality or reliability impact) throug

e Component shipping, handling, and storage (short and longterm):

e Eqyipment manufacturing, assembly, shipping, handli repair
and rework by equipment manufacturer.

e Pro ponent
sto \ of the
relgvant sections of MIL-HDBK-263 @ aid in
conftrolling ESD damage.

The dpcumented processes shall identi ‘ gdfacturing, assembly, sHipping,

handlin SGE aquipment manufacturer; and the plan

shall d¢scribe how their impact on co iS)i Lified, documented and controlled.

NOTE Of particular concern isNthe mg ing plasti¢€ncapsulated microcircuits to assure that moisture

ingress ¢loes not cause pop-tQrning i S . Characterization by component manufacturers of component

moistureg] sensitivity rating 8 ithCEIANJESD 22-A112 and IPC/JEDEC J-STD-020 will @ssist in
controlling this featl@

4.7 domponent da

The plan owner ing . ersure the completion of a system for collection, sforage,

retrievg g of all relevant data from the component manufgcturer,
equipn | manufacturing and equipment use in service; and for Keeping
the dat gulatory requirements.

NOTE 1 may nQt necessarily reside in one database and may be retrieved from several datapases or
data retfieval~syste acyoss the plan owner's business. A relational approach may be used wherein the data
system pgroyides access to the data. For example, if the component qualification data is collected and storgd by the
compongnt, manufacturer, the equipment manufacturer’'s data system could consist of a process, softwpre, and
hardware 10 access that data through the component manufacturer s web page or other source, provided the
access is available when needed. As another example, any data that is specific to a 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 2 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.

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
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manufacturer or a third party test house, and ESS data from higher-level assembly screening used to reduce

or el

iminate 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.

. In-service data.

NOTE 3

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 sheet, technical and application notes, conditions of use, qualification and quality
monitoring data, packaging data, reliability data, availability information, storage conditions,

assem!aly data (for example, soldering conditions) and any additional informa{ion to

suitabi

NOTE 4
modified
requiremn
program

4.8 dJonfiguration control

The documented processes shall verify that the equipm iguratiQp’control is mai

relativg to the component usage in the ap ation” inimum requirement

assembly shall have:

a) A cpntrolled parts list.

b) A dpcumented path to the original part Fact shall be maintained.

c) When b cannot be co j g shall be used to verify that th
me¢t the original pecification, including the quali
religbility level.

NOTE tis anticipatid th ati i Nable to the customer upon request.

4.8.1 Alternative !

Alternative sourses\0 ~ 3 ¥ may be qualified and identified in the eqy

manufa : hase to reduce potential risks to component procureme

solve gn obsylesc ability problem of the previous sources.

In this terpative source component performance (fit, form, functig

produc fully compliant with the component drawing (or the data shsg

technigal perfor ¥ notes) of the previous component, as described within its sq
process,

ity in the application.

ming data, or modifications to the data sheet.

ensure

mation is
thin this
parties,

htained
, each

parts
y and

ipment
Nt or to

n and
et and
lection

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 should 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).

4.8.2

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

a) CN

manufacturer and avionics equipment manufacturer):

(change notice) number,

b) change date,
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er related CNs,

d) name of the substitute component manufacturer,

e) rea

son for change,

f) type of customer notification required (see 4.8.3, 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 statement that the new component is compliant to this plan,

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

req 'emenj,
ity(C\assurance

I) required signatures (program manager, component engine

representative, etc.),
m) is the new part uprated? Yes or No.
NOTE UWsually, CNs are stored in a controlled, retrievable data system. A.cop luded as
an annex to the plan.
4.8.3 |Customer notifications and approvals
Customer notifications and approvals shall be d en mer, if
requirgl‘d Since the customer notificaion\and apyproval proc ely to be unique fo each
customler-supplier relationship, related requirs beyo d the scope of the bpaseline
compofpent management process descriQed N Specification, and shquld be
documented in the contractual agreemgnts betwe supplier and the customer.
4.8.4 |Focal organisatig

A focal
the pla

5 Plan administ

to the |plan pre
other documents

organisation (i
n.

epared accordlng to this Technical Specification. Equivalent procedurg
vayalso be acceptable.

ified in

manu-
Hations
gddition
s from

A list of These componenis used outside the temperature range speciiied 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.

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

discoura

ged.

5.2 Plan organization

The plan shall be organized in such a manner that each of the requirements of Clause 4, is

addres

sed clearly, concisely and unambiguously.
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