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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 fr standardi prising
all [national electrotechnical committees (IEC National Committees). i romote
intdrnational co-operation on all questions concerning standardization in the e g ic Jidlds. To

this| end and in addition to other activities, IEC publishes International a ehni ifi¢ations,

Tedhnical Reports, Publicly Available Specifications (PAS) and Guides {k ; e 3 s “IEC
Pullication(s)”). Their preparation is entrusted to technical committees; ona interested
in fhe subject dealt with may participate in this preparatory wgrk. tenat, d non-
governmental organizations liaising with the IEC also participate_in thi Pa 0N closely
with the International Organization for Standardization (ISQY i ] i nditi ined by

2) Thg formal decisions or agreements of IEC on technical m & as possible, an interrjational
consensus of opinion on the relevant subj i i ittee has representation ffom all

3) IEQ Publications have the form of recommagpdatisps\for in i and are accepted by IEC National
Committees in that sense. While all reasonab ade to~ensure that the technical content|of IEC
Pullications is accurate, IEC cannot be i he way in which they are used or for any

nterpretation by any end user.

4) In ¢rder to promote interngtional uniformi \ Gommittees undertake to apply IEC Publications
tranisparently to the maxi i i eir pational and regional publications. Any divgrgence
betyveen any IEC Publication aqd the ¥ ionja i icati indidated in
the|latter.

5) IE( itself does nof\provide any ‘afte ion of\confoymity. Independent certification bodies provide corformity
assgssment ser i 1 € ss fo IEC marks of conformity. IEC is not responsible for any
seryices carried out By mde \ { i

6) All psers should ens t€st edition of this publication.

7) No [iability shall a tac itS\directors, employees, servants or agents including individual expefrts and
meinbers of i 3 ses and IEC National Committees for any personal injury, property danmage or
other damage of any Spever, whether direct or indirect, or for costs (including legal feds) and
expenses q e publication, use of, or reliance upon, this IEC Publication or any other IEC
Pullications

8) Attgntion X ofmative references cited in this publication. Use of the referenced publicajions is

indispensable~gr the cqrrect 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 second edition cancels and replaces the first edition published in 2012. This edition

constitutes a technical revision.

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

edition:

a) the number of “shall” requirements has been rationalized,;

b) the terms “supplier”,
owner”;

c) the term “device” has been replaced by “component”;

ious specifications and standards have been updated;

new subclause (4.3.5.2) on mechanical stresses generated by tg
been added;

9) a
The tgxt of this technical specification is based on the foIIo

R/e‘pﬁmn\vo' N

(1077258/RVE,
g

Full information on the voting for the<approval of this t
the report on voting indicated in the abowe tak

hew subclause (4.3.10) on moisture and corrosion has bee

Enquiry draft
107/245/DTS

This g

A list jof all the parts in th
for avfonics — Managen

relate

e tra
* re

A bilifgualversion of this publication may be issued at a later date.

The committee eded that sntewts of this publication will remain unchanged until
the sfability date™Mhd ed on\dtfie NEC >website under "http://webstore.iec.ch" in thg data

equipment manufacturer”, and “OEM” have been replaced by “plan

n has

hr@al ecification can be folind in

eries uhder the general title Process management

that it contains colours which are considered to be useful

colour printer.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates

understanding of its contents. Users should therefore print this document using a

for the correct
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INTRODUCTION

This technical specification provides the structure for avionics 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. The plan is not prescriptive
and 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 owners are encouraged to refer to their own internal process

documents instead of including detailed process documentation within their plans.

NOTE | The equipment manufacturer, often called in the industry the original equipment rhanufacgturer (OE

genera| considered as the plan owner.

This pomponent management technical specification is mtende
electrpnic components. This technical specification is no
manufacturers of electronic components. Components selecte
requirements of a plan compliant with this technical spegifis
concerned parties for the proposed application, and for other a
severe requirements.

Orgarjizations that prepare such plans may prepa
products supplied by the organizatiop
produft or customer.

M) is in

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 part of IEC 62239, which is a technical specification, defines the reguiremenits for
develpping an Electronic Components Management Plan (ECMP) to a customers that all
of the| electronic components in the equipment of the plan owner apé ied in
contrglled processes compatible with the end application and that ments
detailgd in Clause 4 are accomplished.

In general, the plan owner of a complete Electronic Con s the
avionics original equipment manufacturer (OEM).

This document provides an aid in the aerospace ¢

Although developed for the avionics fdu istrial
sectofs.

2 Normative reference

The fgllowing documents, i in | are normatively referenced in this document and
are indispensable for its a ion, - cferences, only the edition cited applieg. For
undated references, * the referenced document (including any
amen@iments) a.

IEC 6R396-1:201 yent for avionics — Atmospheric radiation effects + Part
1: Actommod ric_radiation effects via single event effects within avjonics
electrpnic eqdipm

IEC TS ocess, management for avionics — Aerospace and defence eleqtronic
systems co €e solder — Part 1: Preparation for a lead-free control plan
IPC/JEDEC J-STD-20, Moisture/Reflow Sensitivity Classifications for Nonhermetic Solid| State
SurfageMount Devices

3 Terms, definitions and abbreviations

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

NOTE

In their plan, plan owners can use alternative definitions consistent with convention in their company.

1 A new edition is under development. It will be published soon.
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3.1 Terms and definitions

3.1.1

environment

applicable environmental conditions (as described per the equipment specification) that the
equipment is able to withstand without loss or degradation in equipment performance
throughout its manufacturing cycle and maintenance life (the length of which is defined by the
plan owner in conjunction with customers)

3.1.2
purchased
bougl"r outside the plan owner nrgnni7nfinn from an independent supplier

Note 1[to entry: This indicates that the plan owner does not manufacture this in-house,

3.1.3
capable
capadity of a component to be used successfully in the intended

3.1.4
certifled
asses

3.1.5
characterization
proce
that c

alues

3.1.6
comp
doma

3.1.7
comp
organ

3.1.8
comp
absen
ceasing p

rer(s)

Note 1 [to entry:\\COmponept obsolescence management is considered as an element of component dependpbility.

3.1.9
comppnent qualification

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

3.1.10

component quality assurance

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

3.1.11
component selection
process of choosing a specific component for a specific application
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3.1.12

component standardization

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

Note 1 to entry: Standardization is used to reduce proliferation of components into inventory.

3.1.13

counterfeit, verb

action of simulating, reproducing or modifying a material good or its packaging without
authorization

Note 1|to entry: It is the practice of producing products which are imitations or are fa
activity| infringes the intellectual property rights of the original manufacturer and is
generally relates to wilful trade mark infringement.

¢ goods ar servicgs. This
rfeiting

[SOURCE: IEC TS 62668-1:2014, 3.1.4]

3.1.14
counferfeited component
materjal good imitating or copying an authentic material goqd
protegtion of one or more registered or confidential intel

be covered by the

Note 1Jto entry: A counterfeited component is/6he whose\y j sented
by its supplier.

Identity| = original manufacturer, part number, dat ) i i arranty
etc.

Pedigrge = origin, ownership history, storage, hg

[SOURCE: IEC TS 62668
3.1.15

fraudpulent compohen
electrpnic component \pro

regulgtion, or with thg

aw or

Note 1|to entry: is\i 3 i ich are
fraudulpntly sold 9

(1) ajstol
(2) ajco

(3) ajrecycled™s i ponent
rgsold asne ompowent (see Figure 1), where typically there is evidence of prior use and rework| ( e.g.
s¢lder, rézplating ortead re-attachment activity) on the package terminations;

(4) alcounterfeit component, copy, imitation, full or partial substitute of brands;

5 fi il 4ol H dal tond £1 H 1ol bai a 4l 41 [ le:
rataureAt e sStgh ST MmMoterSPatenNts—sSortware— o copyrigntSor—as—oemgewant—atthertte—Torexample: a

component whose production and distribution are not controlled by the original manufacturer;
(6) unlicensed copies of a design;

(7) a disguised component (remarking of original manufacturer name, reference date/code or other identifiers
etc.), which may be a counterfeit component; see Figure 1;

(8) component without internal silicon die or with substituted silicon die which is not the original manufacturer’s
silicon die.

[SOURCE: IEC TS 62668-1:2014, 3.1.10]

3.1.16

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

3.1.17

franchised distributor or agent

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

Note 1 to entry: Distribution activities are carried out in accordance with standards set and controlled by the
franchiser. Shipments against orders placed can be dispatched either direct from the OCM or the franchised
distributor or agent. In other words, the franchised distributor enters into contractual agreements with one or more
electronic_component manufacturers to distribute and sell said components. Distribution agreements may be
stipulatled according to the following criteria: geographical area, type of clientele (avionics far_example), maximum
manufgcturing lot size. Components sourced through this route are protected by the OC anty and.supplied
with ful| traceability.

[SOURCE: IEC TS 62668-1:2014, 3.1.9]

3.1.18
Electfonic Components Management Plan
ECMH

plan gwner's document that defines the processes ane < g components to
an equipment or range of equipment and which genera g S all relevant aspects of
contrqlling components during system design, d , and post-prodjiction
suppdrt

3.1.19
electjonic components
electrpnic parts

piece [parts m

electri|cal or electronic d are\ No bjecy to disassembly without destruction or
impaifment of design use

Note 1 |to entry: i di e ircuits,
wound pomponents ‘8 g

3.1.2¢
electrjonic equipv
functipning ele i fuced by the plan owner, which incorporates eledtronic
compopnents

Note 1|to entry: ns, sub-assemblies, line-replaceable units and shop-replaceable units are examples of
electropic equipwment?

3.1.21
flight|equipment
equipment used for the active flying of the aircraft (UAV, etc.) and associated with pctive
flying of the aircraft such as flight recorders, etc.

Note 1 to entry: This excludes equipment fitted to the aircraft not actively involved with the flying of the aircraft,
such as in-flight entertainment, galley equipment, etc.

3.1.22

NAND

Negative-AND

logic gate which produces, in digital electronics, an output that is false (0) only if all its inputs
are true (1) and an output true (1) if one or both inputs are false (0)
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3.1.23

NOR

Negative-OR

logic gate which produces, in digital electronics, an output that is true (1) if both the inputs are
false (0) and an output false (0) if one or both inputs are true (1)

3.1.24
obsolete component
component which is no longer manufactured, and may or may not still be available

3.1.25

packqgetype

generjc package family describing the physical outline and lead style

Note 1|to entry: Plastic quad flat-package, ball grid array, chip scale package, SC\p c., are
examples of package type.

3.1.2¢

plan owner

origingl design authority responsible for all aspects of the{desig acli i ipbility
of the¢ delivered equipment in the intended applicatiom an > i iti f and
maintgining their specific ECMP

3.1.2

recycled component

electr|cal component removed from its o«igina 2 i Se
Note 1|to entry: The component has authentic lo y a a i . i i has no
output fo measure the useful lifg remalmng fok its e i i EW one
when 8 r ESD
damag

[SOU

3.1.28

risk

meas cost,
schedule, and techpical &g

3.1.29

risk ma

act or ing and
analyging) risk Jateas,) developing risk handling options, monitoring risks to determing how
risks have-changed,~and documenting the overall risk management program

3.1.3C

single event effect

SEE

response of a component caused by the impact of a single particle (for example galactic
cosmic rays, solar energetic particles, energetic neutrons and protons)

Note 1 to entry: The range of responses can include both non-destructive (for example upset) and destructive (for
example latch-up or gate rupture) phenomena.

[SOURCE: IEC 62396-1:2012, 3.48]

3.1.31

subcontractor assembly facilities

location where the subcontractor conducts assembly processes and uses approved test
equipment to the plan owners drawings and bills of material and test specifications without
owning the intellectual property rights to the equipment


https://iecnorm.com/api/?name=68d7a58dd6123ee9b944d3f3a09a14d7

-12 - IEC TS 62239-1:2015 © IEC 2015

3.1.32

subcontractor

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

3.1.33

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 equ | to or better than-the nrlglnnl nnmpnnnnf

3.1.3

suspect component
electrpnic component which has lost supply chain traceabilj
manufacturer and which may have been misrepresented by the supplie
may meet the definition of fraudulent or counterfeit component

ofiginal
¢r and

Note 1[to entry: Suspect components may include but are not limited t4
(1) counterfeit components;

(2) rg of the OEM. Franpchised

OEM as being in|la new

c 3
C
7
®
o
o
<}
3
a
=
o
3

[SOURCE: IEC TS 62668-1:2014, 3.1.21]

3.1.35
validation

methdd of qualifying com
availaple and there is no

Lise is

3.2

AQEC

BGA

COTS

DDR

DMSN

DPM(

DRAM

DLA Defence Logistics Agency

DSC Defence Supply Centre Columbus (now known as the DLA)
ECMP Electronic Components Management Plan
EM Electro-migration

EMC Electromagnetic compatibility

ESS Environmental stress screening

FPGA Field-programmable gate array

H3TRB High humidity, high temperature reverse bias
HAST Highly accelerate stress testing

HCI Hot carrier injection

HTOL High temperature operating life

HTRB High temperature reverse bias
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IATF International Automotive Task Force

IECQ International electrotechnical system quality

ILD Inter-level dielectric

IMD Intra-metal dielectric

JEDEC Joint Electron Device Engineering Council

LCC Leadless chip carrier (related to an electronic component package)

MRAM Magnetic random access memory

OEM Original equipment manufacturer

OCM Origimatcomponentmanufacturet

PCB Printed circuit board

PCN Product/process change notice (in this abbreviatio s for
“electronic component”)

RH Relative humidity

SDRAM Synchronous dynamic random access memory

SEE Single event effects

SMT Surface-mount technology

SRAM Static random access memory

STACK STACK International, a nop¢profit cown ium

TDDB Time dependent dielectric b

THB Temperature humidity bias

UAV Unmanned avionic vehicle

4 Technical requirem

4.1 |General

The pllan shall c@ sed by the plan owner to accomplish the following

requir, i 3 ronic components, including off-the-shelf compohents,

which manufacturer's data sheet, and custom componpents,

which

a) cd

b) co

c) component gualification;

d) companent quality assurance;

e) component dependability;

f) component compatibility with the equipment manufacturing process;

g) component data;

h) configuration control.

Table A.1 provides a requirements matrix that may be used to document the accomplishments

of the

technical requirements for this part of IEC TS 62239-1.

Table D.1 provides guidelines for environmental protection techniques to be considered
during the avionics design process.
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4.2 Component selection
4.2.1 General

All components shall be selected according to documented processes and satisfy the
requirements of 4.2 regardless of additional criteria such as standardisation, order
of preference, etc.

Because of the highly individual nature of most plan owners’ administrative processes, no
detail is included here. Component selection can include the use of a preferred COTS
component list, prowded the requirements of 4.2 are met when the components are placed

jse in
refer

to angther process document describing how components are selected. ist can
be indluded in a contract document.
It is rgcommended that component selection utilize the following
— minimal number of component types;
- sjection of components from those readily available a volume
— selection of components from those in a preferred
4.2.2 Application conditions for use
The cpnditions for use of the compo onent
specification based on the compon tional
requir,
4.2.3 Availability and d
From |the selection levjl, ' ili i j onent
selecflion criteria.
4.2.4 Additio@;
Comp ing the
tempe
Comp ionics
applic pf 4.3
(comg ~ 2 NQEC
component in( tanformity with IEC TS 62564-1 or a custom component with special design
charagteristics or spe€ial screening may be required instead. Users need to demonstrate why
IEC TS ,62686-1 components can be successfully used in avionics applications. |Such
demonpstrations 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 (see 4.4.5.3.2.3) may be considered where
there are no off-the-shelf components available which will operate within the temperature
limits required.

If additional performance is required (for example upscreening, uprating, additional
parameters defined), then the component shall be considered as a specific one and be
uniquely identified. (See thermal analysis, 4.3.4.)

4.2.5 Component identification

Each selected component shall be comprehensively identified within the selection process.
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NOTE Associated component data and information are addressed in 4.8.2.
4.3 Component application

4.3.1 General

4.31.1 Application processes

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:

1) Décument the processes that are expected to be applicable to the pnajarity of the plan
owner’s products, with the understanding that some of the documented processes'may not
bg used for specific programs or specific functionality of products.

veet its
Brvice

2) Verify if the equipment containing the component is capable
pgrformance requirements and specifications throughout t
stprage, and operating lifetime.

n

Table|D.1 provides more information on environmental p%Q i ¢ ¢ lay be
relevgnt.

4.3.1.p Design reviews

In order to determine the design suitadilitynof € 2 eview
wherg the application technical design aspests™g ented

for eagh component.
pec' icMo an individual component, bdt are
t is\placed jnto a circuit assembly.

EMC [is demons i ing” and simulation to customer requirements. The
component performa of EMC compliance at equipment level.

The fpllowing application processes are
typically encountered whé -

4.3.2 Electromagne

Certaln components, \fo igh power switching components, may produce|more
electr g i er types and additionally certain components can be|more
susce . S interference than others. EMC aspects at eleqtronic
comp e been addressed in the IEC 61967 series and IEC 62132 series. Testing
is typi [P efectronic equipment level.

4.3.3 Derating and stress analysis

4.3.3.1 Verification of derating criteria

The documented processes shall verify that the component is used within the operating limits
specified by the original component manufacturer according to a documented set of derating
criteria, based wherever possible on the component manufacturer’s derating criteria and
methods and thereafter using the plan owner’s appropriate derating criteria and methods.

4.3.3.2 Failure to meet derating criteria

All instances in which a component fails to meet the derating criteria above (see 4.3.3.1) shall
be documented in the design records, with the corrective action, or the justification for not
satisfying the criteria shall be documented.

Derating methods that can be used in avionics applications can be found in JEP149.
Components handled in the manner described in JEP149 are considered to be used within the
specification limits provided by the manufacturer, if internal parameters and technical data
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used for component thermal modelling (which encompasses the application) are documented
with the component manufacturer data. JEP149 outlines two important analyses related to
thermal considerations of the application: reliability and functional performance, both of which
employ a process utilizing junction temperature analysis. These analyses may require
information from the component manufacturer not provided in published data sheets. In these
cases, the manufacturer shall be contacted to determine the data needed to support
appropriate application of the component with regard to these issues.

NOTE Derating the device stressors can mitigate semiconductor wear out mechanisms (see 4.6.7) and could
enable improvement of both the device reliability and the device operating life capability. The derating can take
several forms which include voltage derating, operating frequency reduction, component held in standby till the
required reduction of power is dissipated and environment improvement. Methods of thermal derating of

1 o t3 ol datailad i 1ED440 o thaod £ dat ] + £ t3 £ + H H
semicopeuetor—devees—are—detated—r—aERPH40—andrethods—Herdetermiprirgaceeleraton—tasters—orm—testing in

JESDI|.

4.3.3.8 Components operation

4.3.3.B.1 Component used inside the original component ma
specifications

The use of components within their specifications as defipéd.and g e . riginal
compopnent manufacturer shall be implemented before iQeri altemative high risk

4.3.3.B.2 Component used outside the origir

The Juse of components outside
specifications (thermal, voltage, frequen

opegrating

Ily appropriate and operate with the

limits [specified, the use 0 .4.5.3.2.3) to IEC TS 62564-1, within a

wider|range may be conside .Y blch components are not available then the plan
ownel is to contact the origina ponentymanufacturer to determine if they are willjng to
produre a suita PON 6 form the uprating process (custom part niimber
or creation of a Ne \THe above processes are to be followed befofe the

plan gwner considers

If co the original component manufacturers’ operating
specification§ and the plan owner, the plan owner shall implement a cappbility
asses chuding-Tisks assessment and risks mitigation in the applicatior). The
plan qwA hal d8monstrate how the uprating process is controlled.

NOTE

4.3.3.B.3 Identification of uprated component

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

4.3.4 Thermal analysis
4.3.41 Thermal suitability verification

The documented processes shall verify that the component is used within the temperature
limits specified by the original component manufacturer, or by the plan owner.

Where no components are available that are functionally appropriate and operate within the
limits specified, the use of AQEC components (see 4.4.5.3.2.3) to IEC TS 62564-1, within a
wider range may be considered. Where such components are not available then the plan
owner can contact the original component manufacturer to determine if they are willing to
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produce a suitable AQEC component or to perform the uprating process (custom part number
or creation of a new COTS component). The above processes are preferred before the plan
owner considers using its own uprating process (see 4.3.4.2).

4.3.4.2 Temperature uprating
4.3.4.2.1 General

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

4.3.4. 2 2——GComponent-temperatureuprating-process

If components are used outside the temperature ranges specified by t igina onent
manufacturer and uprated by the plan owner, then the plan owner shal{ impler 3 ability
assespment process including risks assessment and risks mitigatign\j icatior]. The
plan |owner shall demonstrate how the temperature uprating i ntrolled.
Recommendations and guidelines on how to do this are contained \ 1 and
may He used in addition to the plan prepared according to thjs i iftcation (r¢fer to

4.3.3.B8). Note that use of IEC TR 62240-1 is a no valent

proceflures from other documents may also be permissi

NOTE A common maximum temperature for semiconduct ( some
instances, other limiting temperatures can be specified forSerigondyctofidevice rties of
materigls used in packaging, bond pad and lead s\, and other t of components. When the application
therma| analysis has successfully implement F a ySis process outlined in 4]3.3, in

accordance with the component manufacturer, dered 0 be used within the manufagturer’s

rating.

NOTE 2 In some instances, the manufacturer does (idokspecity t ximum temperature. However, the maximum
temperpture can be calculated from other information plied b e’component manufacturer.
NOTE is, modelling, thermal survey, simulation, or testing. Tepting is

typicall
4.3.5

4.3.5.

The d fy that the component is mechanically compatiblg with
the a hanical fit, and has the ability to withstand vibration, and

NOTE icationy include analysis, modelling, simulation, or testing.

4.3.5. anical stresses generated by temperature variation (cycling)

The dpcumented processes shall verify that the component is compatible with the mechpnical
stresses-"generated by mismatches of coefficients of thermal expansion of the different

materials throughout the application lifetime.

NOTE Verification processes can 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 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 ensuring 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.
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This requirement also includes design for maintainability, for example, placement for ease of
component replacement, mounting that minimises the risk of damage during maintenance and
assures equipment quality following maintenance or repair by the plan owner.

4.3.7 Avionics radiation environment
4.3.7.1 General

The documented processes shall verify that the components will operate successfully in the
application with regard to the effects of atmospheric radiation on them in accordance with
Clause 9 (SEE compliance) of IEC 62396-1:2012 and with reference to the other parts of the
IEC 62396 series.

Thesq effects include various types of single event effects (SEE), upset
(SEU), single event latch-up (SEL), single event burn-out (SEB) and{singlé & tional
interrupt (SEFI). If radiation effects are accommodated by the egqui i n the
methdd of accommodation needs to be documented cords.
Guidance on the effects of atmospheric radiation may be found in ? ieg. The
effects of atmospheric radiation and their accommodation shall & \ nted.

The JEE assessment is achieved through quantifying E ms in
accorflance with IEC 62396-1, based on:

a) thge atmospheric neutron environmeng;

b) the components in a given system

c) the SEE response of those component

NOTE | The SEE response of devices is complicate d c ancing
integrajed circuit technologies, fof ize. Mus for feature sizes of < 35 nm in SRAMs, all
neutror] interactions are expée i psets within the memory array compdred to
techno a he interactions resulted in multi-cell upsefs. In a
similar i R i ions in
their di

4.3.7.

When b as a
result embly
proce ard to
the in f from
exposur,

4.3.8

The plan, 6wner shall document a lead-free control plan in accordance with IEC TS 6264}-1.

NOTE 1 TEC TS 62647-1 takes into consideration the potential deleterious effects of tin whiskers as part of the
lead-free control plan; this concern is addressed by IEC TS 62647-2.

NOTE 2 Guidelines for planning performance testing for systems containing lead-free solder and finishes are
included in IEC TS 62647-3.

4.3.9 Counterfeited, fraudulent and recycled component avoidance

IEC TS 62668-1 gives requirements and guidelines to assist with avoiding counterfeited,
fraudulent and recycled components and with managing suspect components (see Figure 1).
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SUSPECT

FRAUDULENT
RECYCLED

NOTE:|The figure is taken from IEC TS 62668-1:2014, 4.4.3.

Figure 1 — Suspect co

The pJan owner shall have a risk miti§ation_pfa i w|té avoid and prevent th

of counterfeited, fraudulent and recycle G ing / international
example IEC TS 62668-1 or SAE AS55 ent method.

NOTE

NOTE p
SAE A$5553.

4.3.1¢

The documented prd
applidation envirgrin

4.3.11

When| the mi
are agcomplished.

4.4 |Component qualification

standard

e use
s, for

68-1 or

ystem

h are
ments

4.41 General

The documented processes shall verify that the installed component is qualified for the
application requirements for performance and reliability through the processes listed in this

technical specification.

Table B.1 provides guidance for typical component minimum qualification requirements which

may be applicable.

Table D.1 provides guidelines for environmental protection techniques to be considered

during the avionics design process.

Table D.2 provides guidelines for the comparison of internationally available component

specifications for microcircuits.
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The tables in Annex D need to be used with caution. The plan owner is responsible for
ensuring that components selected using Annex D meet the application requirements. The
plan owner may need to carry out additional testing, analysis, further verification, etc., as
needed to ensure all application requirements are accommodated (see 4.3).

4.4.2 Minimum component qualification requirements

Components shall be obtained from manufacturers who meet the requirements of 4.4.3, 4.4.4,
and 4.4.5; where these requirements are not met then 4.4.6 applies.

4.4.3 Original component manufacturer quality management

4.4.3.|1 Quality system

The priginal component manufacturer shall have a quality sys 0 an

internptionally recognised quality management system. The docume bment

system is a major part of the plan owner verification.

NOTE | An internationally recognised quality management system can beg~releyant parts SO bries or

equivalent.

4.4.3.p Quality system assessment

Wher¢ the original component manufacturer is not\agses hbove

or an| approved existing scheme, the 3 2 uality

management system of the original c6 bbling
an audit on the component manufactun prs in
accor@lance with an internationally recog

NOTE | An internationally recogp i bries or

equivalent.

4.4.4 Original compo

The glan owner: turing

procegs capability\dtikisi which

may be satisfied by ®

a) Approval g facturing process by a relevant authority or body, with
specific icat it the manufacturing process results in demonstrated prfoduct
repeatapili
NQT syant KOsy canpe IECQ, DLA, IATF, STACK, etc.

b) Where the~qriginal component manufacturer is not assessed as in a) above, then the plan
owner demonsiratés how the process management capability of the original comgonent
manufacturer is ‘ensured. When the plan owner conducts or enables an audit gn the
component manufacturing facility, then the audit is conducted by suitably trained ayditors

(ao 4432 d'uuvc:).
4.4.5 Demonstration of component qualification
4.4.51 General

The plan owner shall document and justify the approach for obtaining the required quality and
reliability including the component qualification process for each component verifying that the
installed component is qualified for the circuit application requirements. These requirements
include performance and reliability through the processes listed in this technical specification
and including test procedures, sampling and criteria of acceptance (with the defined margins).
This can be demonstrated by any of the following (see 4.4.5.2 to 4.4.5.3), but the choice shall
be justified.
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4.4.5.2 Component qualification

Components can be qualified by a relevant authority or body (as in 4.4.4a)), with documented
evidence that the qualification is appropriate for the application.

4.4.53 Component qualification by the plan owner
44531 General

Component qualification by the plan owner is demonstrated by one or more of the following
subclauses 4.4.5.3.2 t0 4.4.5.3.4.

NOTE | Additional validation can be considered (see 4.4.3.5).

4.4.5.8.2 Component manufacturer technology qualification dat4

4.4.5.B.2.1 Suitable component manufacturer data

Original component manufacturers perform and record data frogm initja going
qualification testing on significant numbers of components, . such
defingd qualification testing with acceptance criteria and i { n the
end application and validate that each component type ufih i pr the
customer performance requirements. Component ma € Cross
a wid¢ range of market sectors, and qualification testing wi 3 in the
component qualification should equate~or exceg e tional

testing will be necessary. This data is<notgu

The cpmponent manufacturer may choos uah b with
JESDP4, JESD47, AEC-Q100, AEC-Q10 TACK
S/00011.

4.4.5pB.2.2

If the|use of JE 4
avionics applica i
data Was applicable

pn an
cation

The iTtegrate irsui G s”are increasingly limiting their products to commergial or
indusfrial tenipera e products. This trend is most pronounced in the functional [areas
that afe criti \IiCs prodUcts, microprocessors, FPGAs and memories.

4.4.5B.2.3

The use of‘data obtained from an avionics qualified electronic component manufacturer (as
per IHC/TS“62564-1) 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.

NOTE Components compliant with AQEC are typically sole source products. Further, each AQEC device type can
be tested to different levels, therefore there is no standardization guaranteed from one AQEC manufacturer to
another for the same nominal component.

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 PCNs or other change notification.

4.4.5.3.3 In-service experience

Satisfactory performance including reliability of the component in a similar or harsher
environment shall be documented.
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4.4.5.3.4 Similarity

The plan shall address the ground rules for assessment by similarity to other components
including documentary evidence from test data or in-service experience of a previously
qualified associated component. For further details on similarity rules, refer to relevant
standards.

NOTE For example AEC-Q100, AEC-Q101 and AEC-Q200.
4.4.5.3.5 Plan owner additional validation

The plan owner can complete the components qualification at component level, with additional

validaffion at equipment Ievel. For example new components technologies or package|types
not uded before may be validation tested within the equipment assembly.

NOTE ividual
compo

For e ify that
the cq range
of the

The p ication
to val

If plar gilable
does oh, this shall be justifigd by
demonstrating that no other satisfactory alternatiy s and a suitable final acceptande test
for each end product is carried out with defj and justified margins.

4.4.6 Qualification of ¢o

If the |component supp nents
are qualified.

4.4.7

4.4.:|!

The onent
manu t. The
plan g em in
a sim \ d on,
as a minimum requirgment, an internationally recognised quality management system for all
its aftivities including storage, component handling, traceability, testing, shigment,
information and technical data handling.

NOTE An internationally recognised quality management system can be relevant parts of the 1SO 9000 or
AS/EN/JISQ9100 series or equivalent.

The plan owner shall verify that the distributors have a counterfeited electronic components
avoidance process.

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

4.4.7.2 Franchised distributors

Wherever possible the supply of components from an original component manufacturer or
original component manufacturer franchise shall be selected over non franchised distributors.
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NOTE Franchised distributors can soon implement anti-counterfeit mitigations based on the forthcoming SAE AS
6496.

4.4.7.3 Non-franchised or non-authorised distributors

If the plan owner or its distributor supplies components other than from an original component
manufacturer or original component manufacturer franchise then these components are
considered at higher risk of being counterfeited or fraudulent than those from franchised
distributors. The plan owner shall implement in the frame of its counterfeit electronic
components avoidance process measures for preventing and avoiding procurement and
supply of counterfeited or fraudulent components.

NOTE
recycle]
networ

NOTE
within
channe

bptions
chised

4.4.8

The p
mana

uality
bment

avioni
a) cd
b) co
c) th

NOTE
series

D 9100

4.5
4.5.1

of all
lat the
tions,
to the

The ¢
comp
impag
etc., 4
delivered

a at—hav y—o by an
accredited component assessment system, which includes a means to assess continuous
quality assurance. Such assessment systems include applicable international and industry
consensus standards, or the plan owner's approved process for evaluation of the original
component manufacturer’s internal quality assurance processes.

NOTE Examples of government or industry standards are the DOD qualified manufacturers lists, DSCC(JAN),
AEC-Q100, AEC-Q200, AEC-Q101, IEC TS 62686-1 or STACK S/0001 and CECC/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 documented process
to assure that compliance to the component specification is maintained, either by original
component manufacturer test or plan owner test where:
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a) an original component manufacturer assessment includes component test processes,
ongoing component qualification test plans and acceptance criteria;

b) 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.

NOTE Typical quality assurance processes include statistical process control, periodic qualification testing,
component testing and screening, etc.

The following recommendations apply if component level screening is done.

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

— A process for screening sampling rates can be proposed by the pla d that
sufficient data is available, and the reject rate is low enough. ening
sampling rates may be proposed by the plan owner to reduce d that
suffficient data is available, and the reject rate is low enough.

4.5.3 Plan owner in-house continuous monitoring

The pJan owner shall have:

a) a focumented process including the various lev of the
eduipment to assure the required performan pf the
edquipment, and including: identification, recqve als or

replacements during in-house pro€essig:

b) an 3 s, equipment repair actipns or
pattern of component replacements(that are.i i blem)
to|determine the root cause;

c) an appropriate root ca

4.5.4 Component desi

The pfrocess for'
procegs change data

including the effecis

turing
ented
hange

proce from
comp ibutors, sharing technical information sources, other psers’
inforn gl analysis during in-house processing.

NOTE ts used in aerospace applications are designed, manufactured and targqted for
other i S s eyond the control of the plan owner. Frequent design and manufacturing changes are
made f] i duce cost, and enhance performance. Although these changes are documented|by the

compo wrer ahd evaluated for their effects on high-volume applications, their effects on the|unique
applicafions,of\the plan ®wner may not be evaluated or documented by the component manufacturer. The gurpose
of 4.5.4 is, o’ describe a process to monitor the components to detect any changes that may affe¢t their
performpance’in the applications of the plan owner.

Typically, the processes include:

a) an awareness process, such as access to notices of change from the component
manufacturer or distributor;

b) an evaluation process, such as periodic functional testing and/or destructive physical
analysis or construction analysis (assuming an initial physical analysis) of a sample of
each component;

c) areview of the component manufacturer’s reliability monitoring data or quality data to look
for failures and other reports of change.

NOTE 2 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.
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4.6 Component dependability
4.6.1 General

The documented processes shall assure the reliability, availability, obsolescence manage-
ment and maintainability of the components used throughout the customer agreed warranty
period or maintenance period and/or agreed lifetime of the equipment provided the end user
uses the equipment within the agreed environmental limits.

4.6.2 Component availability and associated risk assessment

The documented processes shall identify the risks associated with the availability of the

component, and the methods to mitigate those risks including:

a) rafing at risk components using appropriate metrics that reflec ity to
technology change and obsolescence;

b) tracking and reporting the status of risk mitigation efforts whe ~ mer or
bysiness needs;

c) addressing logistics supportability and life managemen ~ required by customer
or|business needs.

The following risk areas may be addressed as part egard

to degign, production, procurement or marketing

1) npw technology availability or ma

2) cpmponent delivery and productionxate sck

3) cpmponent obsolescence during d

4) Idck of qualification or guality assukan

5) qpalification test sch

6) cpst drivers (espeg

7) cpmponent {E} S

8) qpality and r bili b new
manufacturer);

9) qpantification of

10) uprated ¢ompohen

11) I4ck 0

NOTE |1 S include low volume manufacturers, allocation risks, financial stalbfility of

manufgcturers, single sourge manufacturers, etc.

NOTE 2 Input*for consideration of metrics can include: technology risk and maturity, life cycle, level of confidence

in the |manufacturer, predicted obsolescence, mono-source 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 4.6.

NOTE 3 The processes can include the actions to react to component obsolescence occurrences. They can
include bridge stock or life-time buy, identification of alternative sources, equipment re-design, etc.

4.6.3 Component obsolescence

The plan owner shall prepare an obsolescence management plan addressing obsolescence
issues from design through support including:

e pro-active measures for component obsolescence;

e component obsolescence awareness;

e reaction to component obsolescence,
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and define documented processes to resolve obsolete component occurrences to assure
continued production and support as required.

IEC TS 62402 and SAE STD-0016 provide guidelines regarding component obsolescence.

NOTE 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.

4.6.4 Proactive measures

Proactive measures for component obsolescence include documented processes that
minimize the impact of component obsolescence. These are typically equipment design
procegses including such activities as inclusion of a component obsglescence forgcast,

dispogable electronic modules, or design processes/architectures to & future
compopnents.
They [may also include a component technology roadmap jde i q with

substantial risk of obsolescence.

4.6.5 Component obsolescence awareness

Complonent obsolescence awareness includes processe isting and impgnding
component discontinuance changes in component \design or taanu uring processed. The
plan qwner can use one or more exterpal servides\and pe@ﬁc applications or databases for
this plirpose.

4.6.6 Reporting

During the contract period,.of performa report

addrepsing:

a) all existing and impenqdi S ceN e’'s, even if the obsolescence issue only has
impact beyond the igat] bwner
pgssesses : ; y to meet contractual delivery obligationg, but
there is a know jgs ith\future procurement of components. Additionally, it includes all

instances in whig g ¢o ind of
life (EOL) or tast\tin Y=L omer
for review/app » i i
b) the

4.6.7

Semiqonductor wear gut considerations using available suitable models for the appligation
shall |be required Yef highly complex integrated semiconductors manufactured in 90 nm
procegs¢node and below including SRAMs, DRAMs (SDRAMs, DDR series), flash memories
(NORLIogic gate, NAND logic gate), MRAMs, microprocessors, FPGAs; when avallable,
analysis of data from the original component manufacturer can lead to identify reliability and
wear out risks according to given application stress levels. Refer to Annex C for additional
information.

JESD 47 provides guidance to determine the component lifetime based on the qualification
reports written by the original component manufacturer. In the event test data is not available
from the manufacturers, or analysis based on up to date models, then the plan owner should
demonstrate their own process for achieving satisfactory service life for the application (by
analysis, testing, field return survey, etc.).

4.6.8 Reliability assessment

The documented processes shall:
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e Define the mission profile of the component as well as the application reliability
requirements including the expected lifetime of the mission.

¢ Identify the component stress conditions that could potentially shorten component lifetime
in the application and the failure mechanisms involved.

o Verify that the component utilized is compatible with the application mission profile and
the reliability requirements through the processes listed in this technical specification,
including semiconductor wear out characteristics which would not be compatible with the
required application lifetime, and identify and list the component that is susceptible to
wear out prior to the end of the application lifetime.

. Justlfy the I|fet|me of the installed component |n the appllcatlon and demonstrate

R4

NOTE
tests, g

liability

NOTE
temperpture profile a day, number of operating hours a d
the apglication in years.

actors,
life of

This i$

4.7

a) identify the key r and

rejvork procef? '
b) describe how P

Heredfter are

actions or phenomena that can create damage to

1) co ippiQg;\ handling, and storage (short and long term): mechanical damage,

5 3¢ (ESD) damage during component storage and handling, during
edch step'o yuipment assembly process. Use of the relevant sections of MIL-HDBK-
243, IEC.61340-5-1, and/or IEC TR 61340-5-2 will aid in the prevention of ESD damage;

3) ude.of’lead-free terminated components and lead-free solder assembly if that procgss is
used by the ptan owner or his Sub-contractors (See 1EC TS 62647-Tand IEC TS 62647-2);

4) moisture sensitivity damage (MSL) during each step of the equipment assembly process
(see IPC/JEDEC J-STD-20).

4.8 Component data
4.8.1 General

The plan owner shall have a system for collection, storage, retrieval, analysis and reporting of
all relevant data from the component manufacturer, equipment design, equipment
manufacturing and equipment use in service, and for keeping the data as per customer or
regulatory requirements.

The data cannot necessarily reside in one database and may be retrieved from several
databases or data retrieval systems across the plan owner's business. A relational approach
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can be used wherein the data system provides access to the data. For example, if the
component qualification data is collected and stored by the component manufacturer, the plan
owner’s data system could consist of a process, software, and hardware to 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, ISO/TS 16949, AS/EN/JISQ 9000, or
AS/EN/JISQ 9100 to satisfy the system for component data.

NOTE 1 Typical data includes:

e Co e rating,
pagkaging dimensions, availability d

e Component application data, for example, functional simulation data, breadboard teg b nalysis
dafa, structural analysis data, and electromagnetic emission and susceptibility dg

e Component qualification data, for example, component manufacturer qu ponent
qualification data, similarity analysis results, and component in-service data used fokq i

e Component quality assurance data, for example, component manufac atistica S | data,
component manufacturer component screening data, component sgreeni - higher-
leviel assembly screening used to reduce or eliminate screening.

e M a from
m

e Cu

e In-pervice data.

NOTE 2

4.8.2

The tional

information are available

e Fdr off-the-shelf compx : echnical and application notes, conditigns of
usie, qualifica d qualityxnonitoring data, packaging data, reliability data, availpbility
information, g itionsy assembly data (for example, soldering condifions),
pr oldering conditions, etc.), lead-free status and lead-
freg

e Fg by the plan owner: the specific documentation (including
sp) § ta and process, reliability, specific tests and screening, and
asiso e cQntindous monitoring).

NOTE > g i pfation can be available from the component manufacturer.

If the [information s _modified, or additional information is required to satisfy the suitabllity in

the application, then that information falls within this requirement. Examples include restlts of

additipnal’tests or screens conducted by the plan owner or coming from other sources but
verified by the plan owner, programming data, or modifications 10 the data sheet

4.9 Configuration control
4.9.1 General

The documented processes shall verify that the equipment configuration control is maintained
relative to the component usage in the application, including the following as minimum
requirements:

a) each assembly has a controlled components list;

b) a documented path to the original component manufacturer is required;

c) each time the documented path is missing, particular qualification or/and additional
documentation is required to ensure compatibility with the application.
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NOTE It is anticipated that this information will be available to the customer upon request.
4.9.2 Alternative components

An alternative component shall have an approved process to establish that it is acceptable in
the application with the same quality and reliability level.

4.9.3 Alternative sources

Alternative sources of component may be qualified and identified in the plan owner
component database to reduce potential risks to component procurement or to solve an
obsolescence or unavailability problem of the previous sources.

In th|s case, the alternative source component performance (fit, and

produftibility) shall be:

a) fully compliant with the component drawing (or the data sheet s g y hance
ngtes) of the previous component, as described within its s

b) sdlected to ensure that the reliability, functionality, perfar iR 2 etc.,
of|{the equipment or assembly are not compromised.

NOTE | Attention can be paid to detect “false” alternative soup€es (thexsan uld be

packaged, tested and distributed by two or more component marpufa

4.9.4

All component substitutions shall be do S diinclyde the following information as per

agreement between the involved parties (& > f ner):

a) PCN number;

b) cHange date;

c) otherrelated PCN

d) ngme of the suhsti

e) repson for ch €e;

f) type of custome hation
will be availa

g) agplicatig

h) existi

i) nqw

j) statementithat the\new component is compliant to this plan;

k) impactof.the chafge on reliability, safety, and other critical equipment requirements;

I) repuited signatures (program manager, component engineer, quality assurance
representative, eic.),

m) whether or not the new component is uprated.

NOTE Usually, PCNs are stored in a controlled, retrievable data system. A copy of the PCN form can be included
as an annex to the plan.

4.9.5 Customer notifications and approvals

Customer notifications and approvals shall be defined between plan owner and customer, if
required. Since the customer notification and approval process is likely to be unique to each
customer-supplier relationship, related requirements are beyond the scope of the baseline
component management process described in this technical specification, and should be
documented in the contractual agreements between the plan owner and the customer.
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4.9.6 Focal organization
A focal organization (internal to the plan owner) for configuration control shall be identified in
the plan.

5 Plan administration requirements

5.1 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.

5.2 |Plan terms and definitions

The t¢rms and definitions used in the plan shall be those of Clause learly
defingd otherwise in the plan.

5.3 |Plan focal point

5.3.1 Primary interface

The plan shall identify an authority or an organizati < erface
betwelen the plan owner and outside parties in m

5.3.2 Plan focal point responsibiliti

The plJan’s focal point shall:

e as

e en

NOTE bes the
efficien

5.4

The g plan,
includji e plan
owner

5.5

The p

a) all the electronic component types or technologies, and

b) the range of equipment manufactured by the plan owner to which the plan applies.

NOTE 1 The range of equipment is not intended to be a list of part numbers. It can include, for example, the
applicable market segment such as: “this plan applies to all equipment manufactured for aerospace applications.” It
also can include an effectivity date, for example, “this plan applies to all new equipment, and to components
substituted into existing equipment.” The range of equipment also can be limited or required by certain contractual
agreements.

NOTE 2 Ground support test equipment, flight demonstrator assemblies, and prototypes are typically exempt from
the ECMP requirements, unless the plan owner states otherwise in the plan.
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5.6 Plan implementation

5.6.1 ECMP compliance

The plan owner shall implement and follow the processes documented in the plan, within its
range of applicability. Components selected and managed according to the plan requirements

are called ECMP-compliant or plan-compliant components.

5.6.2 Plan objectives

The plan shall state clearly, concisely, and unambiguously:

a) wihat the plan owner does to accomplish each of the requirements;
b) hgqw compliance to the plan is demonstrated;
c) thg evidence that is available to show that the requirements haveAh

d) the documented processes used to address each of the requike
dgscribed in 4.1 to 4.9 depending on program or produg
owner may, with appropriate justification, amend the abqve\ist o
or| deleting requirements. If this is done, then the i
amended list of requirements stated in the plan.

The only type of amendment permitted is to add

and dgscribed in 5.6.2 is not permitted

5.6.3 Plan owner subcontracted act

The pjan owner shall flow down to its pote

the appropriate actions toulfi

In either case, the p : satisfy and demonstrate, with objective evid
compliiance to ' ting how the subcontractor is managed
maintaining comp licable clauses of this technical specification rega

of the[source from yh g g are obtained and supplied.

5.7 Plan accteptance

The pla be ascepted™Mvhen the plan owner and customer agree that the p
accepftable to thrties if the customer chooses to exercise the right of plan accep
Certification~h ment body may be used as evidence that the plan satisfie

al su IJcabIe
requirements or endorse as\esponsible of subcentracted activities the implementation of

ove and

plan
dding
o the

those
hbove

ence,
, and
rdless

an is
ance.
s the

requirements ‘ofthi hnical specification.
NOTE
-  AnEEMPptamrcambecertifiredby amrimtermatiomatcertificatiombody:

— A plan owner ECMP plan can be audited by the customer. A lower level tier’'s ECMP plan can be audited by the
plan owner and/or the customer. Information regarding skills of the auditor and his training can be found, for

example, in applicable sections of IECQ documents: IECQ 03-4, IECQ OD 702 and IECQ OD 703.

— The plan owner can get objective evidence that the subcontractor’s product satisfies the requirements
technical specification, according to:

1) certification and/or audit of the subcontractor’'s ECMP;

2) appropriate tests or analyses.

5.8 Plan maintenance

of this

The plan shall have a 12-month transition time allowed before compliance with the next

revision is required.


https://iecnorm.com/api/?name=68d7a58dd6123ee9b944d3f3a09a14d7

-32 - IEC TS 62239-1:2015 © IEC 2015

Annex A
(informative)

Requirement matrix for IEC TS 62239-1

Table A.1 provides the requirements matrix for this technical specification.

Table A.1 — Requirements matrix

Requifjement TEC TS TEC TS 62239-1 Abbreviated ETA-STD- PTan owner internal
np. 62239-1 (edition 2.0) requirement 4899 l‘neet
(edition 2.0) | clause or subclause clause o se or
clause or title subclagse what
subclause dges to

4 Technical
requirements

4.1 General The plan shall
document the

processes

the plan

4.2 Component seléti&\

ﬁg/@/
vy

2 4.2.1 General

a\

&,}x

4 4.2.3 itabilit From the selection

duxabij level, availability and
durability shall be
considered as major
component selection
criteria.

4.2.2 'tiork\{ne\c?dditions for
use of the component
>all be adequately
fdentified.

&W éisitional performance |Components shall be
1

selected within
temperature ranges
in excess of or
matching the
temperature range
required in the
app“uatiun, STT

4.3.4.
6 4.2.4 Additional performance |If additional
(2) performance is

required then the
component shall be
considered as a
specific one and be
uniquely identified.

7 4.2.5 Component Each selected
identification component shall be
comprehensively
identified within the
selection process.

4.3 Component
application
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
8 4.3.1.1 Application processes |Listed in 4.3.2 to

4.3.11 are some
categories of
component
application processes
that may be
documented in a

plan. Not all of the

2

<
§>

categories listed
below are relevant to
every component
application; therefore,
the requirements
listed below are
applicable only if
relevant to the given

application. The pl
shall: Q
1) docume

products;

verify if the
equipment
containing the
component is
capable of
continuing to meet
its performance
requirements and
specifications
throughout the
manufacturing, full
service storage,
and operating
lifetime.

o,

4.3.1.2

Design reviews

In order to determine

the design suitability
of equipment, there
shall be a formal
design review where
the application
technical design
aspects given below
in 4.3.2t0 4.3.11 are
documented for each
component.

The following
application processes
are not specific to an
individual component,
but are typically
encountered when
the component is
placed into a circuit

assembly.
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
10 4.3.2 Electromagnetic The component
capability performance shall be
capable of EMC
compliance at
equipment level.
11 4.3.3.1 Verification of derating |The documented
criteria processes shall verify
that the component is
used within the
operating limits
specified by the
component
manufacturer.
1R 4.3.3.2 Failure to meet derating |All instances in which
criteria (1) a component fails to
meet the derating
criteria above (s
4.3.3.1); the |
be documefited in
design re ordﬁ -
1B 4.3.3.2 Failure to meet derating |Ei \gyﬂ)
criteria (2)
1@ 4.3.3.2 Failure to meet deratin
critegia (3) <
anufagturer not
provig€éd in the
blished data
eets; in these
cases, the
manufacturer shall be
contacted to
determine the data
needed to support
appropriate
application of the
component with
regard to these
issues.
16 4\3\<1> Component used inside |The use of
the original component |components within
manufacturers’ their specifications as
specifications defined and

sUGIGIItUUd by thc
original component
manufacturer shall be
implemented before
considering
alternative high risk
solutions such as
uprating (see

4.3.3.3.2).
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
16 4.3.3.3.2 |Component used If components are
outside the original used outside the
component original component
manufacturers’ manufacturers’
specifications (uprating |operating
process) (1) specifications, the
plan owner shall
implement a
capability
assessment process
including risk
assessment and risk
mitigation in the
application.
1|7 4.3.3.3.2 |Component used The plan owner shall
outside the original demonstrate how the
component uprating process i
manufacturers controlled.
specifications’ (uprating
process) (2)
18 4.3.3.3.3 Identification of uprated
component (1)
f\
1P 4.3.3.3.3 tion &f u ate Thecustomer shall
compo (2) ? notified of this
prated component
list upon request.
20 SU|tab| The documented
processes shall verify
that the component is
used within the
temperature limits
specified by the
original component
manufacturer, or by
the plan owner.
211 4.3.M Component temperature|lf components are
uprating process (1) used outside the
temperature ranges
original component
manufacturer, the
plan owner shall
implement a
capability
assessment process
including risks
assessment and risks
mitigation in the
application.
22 4.3.4.2.2 |Component temperature|The plan owner shall

uprating process (2)

demonstrate how the
temperature uprating
process is controlled.
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Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

23

4.3.51

Mechanical stresses

The documented
processes shall verify
that the component is
mechanically
compatible with the
application including
mechanical fit, and
has the ability to

withstand vibration
and mechanical
shock.

4.3.5.2

Mechanical stresses
generated by
temperature variation

(cycling)

The documented
processes shall verify
that the component is
compatible with the
mechanical stresse
generated by

mismatches of th

coefficients

Testing, testabili
maintainability

3220

Av nics\{édiation

ment

e
The do ented
yQ‘(E;s/j\eg;{shall verify
thatthe components
}II operate
uccessfully in the
application with
regard to the effects
of atmospheric
radiation on them in
accordance with
Clause 9 (SEE
compliance) of
IEC 62396-1:2012
and with reference to
the other parts of the
IEC 62396 series.

4371

Avionics radiation
environment (2)

The effects of
atmospheric radiation
and their

accommodation shall
be assessed and
documented.
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Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

28

4.3.7.2

Induced radiation

When avionics
electronics is subject
to large amounts of
total dose radiation,
for example as a
result of structural X-
rays analysis or of X-
ray inspection in the

electronic board
assembly process
where this is
significant (above 50
rad), the
consideration shall be
given with regard to
the impact on the
electronics or on t
limitation or rem
of the electronic
equipment from
exposure fo X7r§ys.

al

4.3.8

Management of lead-
free termination fipigh
and soldering

<
S
:

4.3.9

Counterfeited,

§

6
r

2.
e pt Whall
hav® a risk mitigation
) descrjBi

ounterfeited,
}udulent and
ecycled components
using international
standards, for
example

IEC TS 62668-1 or
SAE AS5553 or an
equivalent method.

~ - .
i/lBsture and corrosion

The documented
processes shall verify
that the component is
compatible with the
system application
environment for
moisture and
corrosion.

32

4.3.11

Additional customer
related application
requirements

When the mission
profile (see 4.6.8)
contains additional
customer
requirements which
are outside the scope
of this plan, then the
plan owner shall
demonstrate how
these requirements
are accomplished.

4.4

Component
qualification
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Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

33

4.41

General

The documented
processes shall verify
that the installed
component is
qualified for the
application
requirements for
performance and

reliability through the
processes listed in
this technical
specification.

Minimum component
qualification
requirements

Components shall be
obtained from
manufacturers who
meet the
requirements of

4.43,4.4.4, andQ

Q.
N

4.4.3.1

Quality system

NN

K/&/ %

4.43.2

N
uality syste
ent

e plah owner shall
demonstrate how the
}ality management

ystem of the original
component
manufacturer is
maintained.

The plan owner shall
verify that the original
component
manufacturer has a
manufacturing
process capability
utilizing
manufacturing
technologies with
demonstrable
repeatability which

may be satisfied by
a) or b).

38

4451

Demonstration of
component qualification
— General (1)

The plan owner shall
document and justify
the approach for
obtaining the required
quality and reliability
including the
component
qualification process
for each component
verifying that the
installed component
is qualified for the
circuit application
requirements.
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Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

39

4451

Demonstration of
component qualification
— General (2)

Component
qualification can be
demonstrated by any
of 4.4.5.2 10 4.4.5.3,
but the choice shall
be justified.

40

4.4.5.3.2.1

Suitable component

The plan owner shall

manutacturer data

review such defined
qualification testing
with acceptance
criteria and resulting
data for suitability in
the end application
and validate that
each component type
utilized is adequately
qualified for the
customer
performanc

requirements.

4.453.2.2

—

Use of JESD94

ma
ification data was

applica to the

ionicé application.

<
S
s

4

e

In-servige expehi né\

tisfactory
erformance
including reliability of
the component in a
similar or harsher
environment shall be
documented.

4.4.5.3

The plan shall
address the ground
rules for assessment
by similarity to other
components including
documentary
evidence from test
data or in-service
experience of a

previously qualified
associated
component.
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Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

44

44535

Plan owner additional
validation

If plan owner
validation is utilized
because the
component
qualification
information available
does not support use
of the component in

the application, this
shall be justified
demonstrating that no
other satisfactory
alternative exists and
a suitable final
acceptance test for
each end product

done with defined
and justified mar@

4.4.6

Qualification of
components from a
supplier that is not
qualified

N

o,

4471

Oﬁ

2

Distributor process
management appr
General (1)

>

@Tﬁ

omponent
}nufacturer, based
On as a minimum an
internationally
recognised quality
management system
for all its activities
including storage,
component handling,
traceability, testing,
shipment, information
and technical data
handling.

:

4.

Distributor process
management approval
General (2)

The plan owner shall
verify that the
distributors have a
counterfeited

electronic
components
avoidance process.

48

4.4.7.2

Franchised distributors

Wherever possible
the supply of
components from an
original component
manufacturer or
original component
manufacturer
franchise shall be
selected over non-
franchised
distributors.
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Requirement
no.

IEC TS
62239-1

(edition 2.0)

clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

49

4473

Non-franchised or non-
authorised distributors

The plan owner shall
implement in the
frame of its
counterfeited
electronic
components
avoidance process
measures for

preventing and
avoiding procurement
and supply of
counterfeited or
fraudulent
components.

7

Subcontractor assembly
facility quality and
process management
approval

vt

The plan owner shall
verify that all
subcontract assepib
facilities have a

mgintained to the
original
manufacturer.

2) Component
substitutions are
approved by the

plan owner.

The
requirements of
4.7 are met.

3)

W@/ﬁ
¢

tmuous
mponent quality
assurance

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.

52

4521

Component
manufacturer quality
assurance

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.
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
53 4.5.2.2 Component quality Where the
assurance data 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
the original
component
manufacturer test or
plan owner test.
5@ 4.5.3 Plan owner in-house The plan owner shall \/

have:

a) a documented
process including
i e

continuous monitoring

67k

removals or
replacements
during in-house
processing;

b) an investigation of
significant
component
replacement
trends, equipment
repair actions or
pattern of
component
replacements (that
are indicative of a
potential
component
problem) to
determine root
cause;

c) an appropriate
root cause
analysis and
corrective actions
approach.
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e reli

i)

Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
55 4.5.4 Component design and |The process for
manufacturing process |tracking (or
change monitoring detecting), and
monitoring
component design
and manufacturing
process change data,
with analysis and
appropriate corrective
actions, shall be
documented including
the effects of these
changes on
equipment
performance and
using design change
procedures in
accordance with 4.9. \
4.6 Component \ /
dependability /\
56 4.6.1 General The do UW
procéessas\stial

nd/or agreed lifetime
}the equipment

rovided the end user
uses the equipment
within the agreed

environmental limits.

The documented
processes shall
identify risks
associated with the
availability of the
component, and the
methods to mitigate
those risks.
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Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

58

4.6.3

Component
obsolescence

The plan owner shall
prepare an
obsolescence
management plan
addressing
obsolescence issues
from design through
support including:

N

e pro-active
measures for
component
obsolescence

e component
obsolescence
awareness

e reaction to
component

M7

2 periodic report.

,S%miconductor wear
out considerations
using available
suitable models for
the application shall
be required for highly
complex integrated
semiconductors
manufactured in

90 nm process node
and below including
SRAMs, DRAMs
(SDRAMs, DDR
series), flash
memories (NOR logic
gate, NAND logic

gate), MRAMs,
microprocessors, and
FPGAs; when
available, analysis of
data from the original
component
manufacturer can
lead to identify
reliability and wear
out risks according to
given application
stress levels. Refer to
Annex C for
additional
information.
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
61 4.6.8 Reliability assessment |The documented

processes shall:

o Define the
mission profile of
the component as
well as the
application

2

retrabitity
requirements
including the
expected lifetime
of the mission.

o Identify the
component stress
conditions that

could potentiall
shorten
component

processes listed
in this technical
specification,
including
semiconductor
wear out
characteristics
which would not
be compatible
with the required
application
lifetime, and
identify and list
the component
that is susceptible
to wear out prior
to the end of the

o,

apphication
lifetime.

o Justify the lifetime
of the installed
component in the
application and
demonstrate
mitigation actions
in case the
component is
susceptible to
wear out prior to
the end of the
application
lifetime and would

not be satisfactory

towards the
application
reliability
requirements.
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
62 4.7 Component The documented
compatibility with the |processes shall:
equipment . .
manufacturing a) identify the‘key
process manufacturing,
assembly,
shipping,
handling, storage,
test, repair and
rework processes
by the plan owner
and associated
subcontractors;
and
b) describe how their
impact on
components is
identified, Q
documen n
control}éd.
4.8 Component data \ \/
op 481  |General )\>

S

guipment use in
rvice, and for
keeping the data as
per customer or
regulatory
requirements.

S
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
64 4.8.2 Minimum component The documented

data requirements

processes shall
ensure that the
component data and
any additional
information are
available to ensure
suitability in the

application:

For off-the-shelf
components:
data sheet,
technical and
application
notes, conditions
of use,
qualification
quality

conditions, etc.),
lead-free status
and lead-free
termination
finish.

For components
specified by the
plan owner: the
specific
documentation
(including
specification,
manufacturer
data and
process,
reliability,
specific tests and

o,

screening, and
associated in-
house
continuous
monitoring).

Configuration control
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to

satisfy requirements

65 4.9.1 General The documented
processes shall verify
that the equipment
configuration control
is maintained relative
to the component
usage in the
application, including
the following as
minimum
requirements:
a) Each assembly
has a controlled
components list.

b) A documented
path to the

original
component

o,

oS

Iternative c ne}N\Wive
omponents shall
%ve an approved

rocess to establish

)]
[#2)
»
©
N
/[~

: that they are
acceptable in the
application with the
same quality and

AN

reliability level.
@v
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Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

67

4.9.3

Alternative sources

the alternative source
component
performance (fit,
form, function and
productibility) shall
be:

a) Fully compliant

with the
component
drawing (or the
data sheet and
technical
performance
notes) of the
previous
component, as
described withjr i
selection process.

o,

ation in 4.9.4
? per agreement
etween the involved
parties (typically
between the aircraft
manufacturer and
avionics plan owner).

Customex notifications
nd approvals

Customer
notifications and
approvals shall be
defined between plan
owner and customer,
if required.

Focal organization

A focal organization
(internal to the plan
owner) for

configuration-contral
SORHgHHaHeR-66RHOT

shall be identified in
the plan.

(3]

Plan administration
requirements

71

5.1

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.



https://iecnorm.com/api/?name=68d7a58dd6123ee9b944d3f3a09a14d7

— 50 -

IEC TS 62239-1:2015 © IEC 2015

Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

72

5.2

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.

Plan focal point —
Primary interface

The plan shall
identify an authority
or an organization to
serve as the primary
interface between the
plan owner and
outside parties in
matters pertainin
the plan.

to

Plan focal point
responsibilities

G220

he plan shall include
}ist of references to
Il the documents
referenced in the
plan, including this
technical
specification, other
industry and
government
documents, and the
plan owner’s internal
documents.

Plan applicability

The plan shall
document:

a) all the electronic
component types

Or teCchMoIogIES,
and

b) the range of
equipment
manufactured by
the plan owner to
which the plan
applies.
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Requirement IEC TS IEC TS 62239-1 Abbreviated EIA-STD- Plan owner internal
no. 62239-1 (edition 2.0) requirement 4899 reference to meet
(edition 2.0) | clause or subclause clause or | clause/subclause or
clause or title subclause statement of what
subclause plan owner does to
satisfy requirements
77 5.6.1 ECMP compliance The plan owner shall
implement and follow
the processes
documented in the
plan, within its range
of applicability.
Components selected
and managed
according to the plan
requirements are
called ECMP-
compliant or plan-
compliant
components.
B 5.6.2 Plan objectives The plan shall state

>

clearly, concisely,
and unambiguougty:

accomplished;

the documented
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.
The plan owner
may, with
appropriate
justification,
amend the above
list of requirements
by adding or
deleting

requirements. If

AN
i

this is done, then
the plan is
assessed
according to the
amended list of
requirements
stated in the plan.
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Requirement
no.

IECTS
62239-1
(edition 2.0)
clause or
subclause

IEC TS 62239-1
(edition 2.0)
clause or subclause
title

Abbreviated
requirement

EIA-STD-
4899
clause or
subclause

Plan owner internal
reference to meet
clause/subclause or
statement of what
plan owner does to
satisfy requirements

79

5.6.3

Plan owner
subcontracted activities

(1)

The plan owner shall
flow down to its
potential
subcontractors this
technical
specification’s
applicable
requirements or

endorse as
responsible of the
subcontracted
activities the
implementation of the
appropriate actions to
fulfil 4.1 to 4.9.

7

O

Plan owner
subcontracted activities

(2)

In either case, the
plan owner shall
satisfy and

source from which
ponents are

tained and
pplied.

5%

3

acceptanc

The plan shall be
accepted when the
plan owner and the
customer agree that
the plan is acceptable
to both parties, if the
customer chooses to
exercise the right of
plan acceptance.
Certification by an
assessment body
may be used as
evidence that the
plan satisfies the

roguirements-of-this

technical
specification.

82

Plan maintenance

The plan shall have a
12-month transition
time allowed before
compliance to the
next revision is
required.

NOTE The SAE has produced EIA-STD-4899 which is an ECMP, Electronic Component Management Plan similar
to this technical specification.
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Annex B
(informative)

Typical qualification requirements and typical component
minimum qualification requirements

Annex B is designed to provide guidance on qualification tests for various component types as
shown in Table B.1. These tests are suitable for the plan owner to demonstrate by testing on

a representative sample of components that the component type is suitable for the avionics
application:

@C@
S
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Annex C
(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 SRAMs,
DRAMs (SDRAMs, DDR series), flash memories (NOR logic gate, NAND logic gate), MRAMs,
microprocessors, and FPGAs. Components that have feature sizes above 0,1 um have been

used p—avionies—apphications—and—inorderte—perferm—relabilitypredictions—a—econstanrtiailure

rate with time has been successfully used with no consideration ar outgf the
semicpnductor components (increasing rate of failure with time). by, redqucing
technplogy feature sizes below 0,1 um, current leakage, density g i stresses
(powdr per unit volume, electric field) within these components h increased

becayse the bias voltage and currents on one side, and the geg i > 1\ el other
side, have not been shrunk in a homothetic way with the sam AS |a“eonsgquence for
these| kinds of components, internal electrical stressg S degraglation

mechanisms and may impact both the reliability and<\operatingolife in\ the application

envirg

Some

e h

o i

e pdsitive bias temperature instability 9 egative bias temperature instability
(NBTI)

e electro-migration (EM

o i i i > or intra-metal dielectric (IMD) and integ-level
diglectric (IL

As a opula’uon QUi gperational usage the components will degrade|away

from 3 in the

applidati i g complex function of a large number of factors including

techn S i and applipation

electr ¢ vestigationy of these effects in components with geometric feature| sizes

below| 0,2 \ een \carried out by the Aerospace Vehicle Systems Institute as part of

projeqts™A \ . Gyidance on failure mechanisms and modelling are given in JEP122

and publication “Physics of Failure Based Handbogk of

Microg

Derat

improx

The derating may take several forms which mclude voltage deratlng, operatlng frequency
reduction, part held in standby till the required reduction of power dissipated and environment
improvement. Methods of thermal derating of semiconductor components are detailed in
JEP149 and methods for determining the acceleration factors form testing are detailed in
JESD91.

Standards and reference information which can be useful when addressing the wear out
requirement are: JESD47, JESD91, JEP122 and DSIAC (formerly RIAC) publication “Physics
of Failure Based Handbook of Microelectronic Systems”.

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