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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 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparen tl y to  the  maximum  exten t possib le  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty  
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

The main  task of I EC  techn ical  comm ittees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  committee  may propose  the  publ ication  of a  techn ical  
speci fication  when  

•  the  requ ired  support cannot be  obta ined  for the  publ ication  of an  I n ternational  Standard ,  
despi te  repeated  efforts,  or 

•  the  subj ect i s  sti l l  u nder techn ical  development or where,  for any other reason ,  there  i s  the  
fu ture  bu t  no  immed iate  poss ib i l i ty of an  agreement on  an  I n ternational  Standard .  

Techn ical  speci fications  are  subj ect to  review wi th in  th ree  years  of publ ication  to  decide  
whether they can  be  transformed  in to  I n ternational  Standards.   

I EC TS  62239-1 ,  wh ich  is  a  techn ical  speci fication ,  has  been  prepared  by I EC Techn ical  
Committee  1 07:  Process  management for avion ics .  
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Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i ti on  publ ished  i n  201 2.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i tion  includes  the  fol l owing  s i gn i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion :  

a)  the  number of “shal l ”  requ i rements  has  been  rational i zed ;  

b)  the  terms  “suppl ier” ,  “equ ipment manufacturer” ,  and  “OEM”  have  been  replaced  by “plan  
owner” ;  

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

d )  a  requ irement matrix has  been  included  i n  Annex A,  Table  A. 1 ;  

e)  various  speci fications  and  s tandards  have  been  updated ;  

f)  a  new subclause  (4 . 3 . 5. 2)  on  mechan ical  stresses  generated  by temperature  variation  has  
been  added ;  

g )  a  new subclause  (4 . 3 . 1 0)  on  moisture  and  corros ion  has  been  added .  

The  text of th is  techn ical  speci fication  is  based  on  the  fol l owing  documents:  

Enqu i ry d raft  Report  on  voti ng  

1 07/245/DTS  1 07/258/RVC 

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ical  speci fication  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i st  of a l l  the  parts  i n  the  I EC TS  62239  series  under the  general  t i tl e  Process management 
for avionics – Management plan,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  ind icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  transformed  in to  an  I n ternational  s tandard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  l ogo on  the  cover page of th is  publ ication  i nd icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore  prin t  th is  document using  a  
colour printer.  
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INTRODUCTION  

This  techn ica l  speci fication  provides  the  structu re  for avion ics  equ ipment manufacturers ,  
subcontractors ,  main tenance  faci l i ties,  and  other aerospace component users  to  develop  thei r 
own  E lectron ic Component Management P lans  (ECMPs),  hereinafter a lso  referred  to  as  ‘p lan ’ .  
Th is  techn ical  speci fication  states  obj ecti ves  to  be  accompl ished .  The  p lan  i s  not prescriptive  
and  those  who prepare  p lans  i n  compl iance  wi th  th is  techn ical  speci fication  wi l l  document 
processes  that are  the  most effecti ve  and  efficien t  for them  i n  accompl ish ing  the  obj ecti ves  of 
th is  techn ical  speci fication .  I n  order to  a l low fl exib i l i ty i n  implementing  and  updating  the  
documented  processes,  p lan  owners  are  encouraged  to  refer to  their own  i n ternal  process  
documents  i nstead  of i ncl ud ing  deta i l ed  process  documentation  wi th in  their p lans.  

NOTE  The  equ ipment manufacturer,  often  ca l l ed  i n  the  i ndustry the  ori g i nal  equ ipment manufacturer (OEM)  i s  i n  
general  cons idered  as  the  pl an  owner.  

This  component management techn ical  speci fication  i s  i n tended  for aerospace  users  of 
e lectron ic components.  Th is  techn ica l  speci fication  i s  not i n tended  for use  by the  
manufacturers  of e l ectron ic components.  Components  selected  and  managed  accord ing  to  the  
requ irements  of a  p l an  compl ian t wi th  th is  techn ical  speci fication  may be  approved  by the  
concerned  parties  for the  proposed  appl ication ,  and  for other appl ications  wi th  equal  or less  
severe  requ i rements.  

Organ izations  that prepare  such  p lans  may prepare  a  s i ng le  p lan ,  and  use  i t  for a l l  re levant 
products  suppl ied  by the  organ ization ,  or may prepare  a  separate  p lan  for each  re levant  
product  or customer.  
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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 I EC 62239,  wh ich  i s  a  techn ical  speci fication ,  defines  the  requ irements  for 
developing  an  E lectron ic Componen ts  Management P lan  (ECMP)  to  assure  customers  that a l l  
of the  e lectron ic components  i n  the  equ ipment of the  p lan  owner are  se lected  and  appl ied  i n  
con trol led  processes  compatib le  wi th  the  end  appl ication  and  that the  techn ical  requ irements  
detai led  i n  Clause  4  are  accompl ished .   

I n  general ,  the  p lan  owner of a  complete  E lectron ic Components  Management P lan  is  the  
avion ics  ori g inal  equ ipment manufacturer (OEM).   

Th is  document provides  an  a id  i n  the  aerospace  certi fication  process.  

Al though  developed  for the  avion ics  i ndustry,  th is  process  may be  appl ied  by other i ndustria l  
sectors.  

2  Normative references  

The fol l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl i es .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 62396-1 : 201 2,  Process management for avionics – Atmospheric radiation effects – Part 
1 :  Accommodation of atmospheric radiation effects via single event effects within avionics 

electronic equipment1  

I EC TS  62647-1 ,  Process management for avionics – Aerospace and defence electronic 
systems containing lead-free solder – Part 1 :  Preparation for a  lead-free control plan  

I PC/JEDEC J -STD-20 ,  Moisture/Reflow Sensitivity Classifications for Nonhermetic Solid State 
Surface Mount Devices 

3 Terms,  defin i tions  and  abbreviations  

For the  purposes  of th is  document,  the  fo l l owing  terms,  defi n i ti ons  and  abbreviations  apply.   

NOTE  I n  thei r p l an ,  p l an  owners  can  use  a l ternati ve  defi n i ti ons  consisten t  wi th  conventi on  i n  thei r company.  

___________ 

1  A new ed i ti on  i s  u nder devel opment.  I t  wi l l  be  publ i shed  soon .  
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3. 1  Terms and  defin i tions  

3. 1 . 1   
envi ronment  
appl icable  envi ronmental  cond i ti ons  (as  described  per the  equ ipment speci fication)  that the  
equ ipment i s  able  to  wi thstand  wi thou t l oss  or degradation  i n  equ ipment performance  
throughou t i ts  manufacturing  cycle  and  maintenance l i fe  (the  l eng th  of wh ich  i s  defi ned  by the  
p lan  owner i n  con junction  wi th  customers)  

3. 1 .2   
purchased  

bought ou ts ide  the  p lan  owner organ ization ,  from  an  independent suppl ier  

Note  1  to  en try:  Th i s  i nd icates  that  the  pl an  owner does  not  manufacture  th i s  i n -house.  

3. 1 .3   
capable  

capaci ty of a  component to  be  used  successfu l l y i n  the  i n tended  appl ication  

3. 1 .4   
certi fied  
assessed  to  and  compl iant wi th  an  appl icable  certi fication  body 

3. 1 .5   
characterization  
process  of testi ng  a  sample  of components  to  determ ine  the  key e lectrical  parameter values  
that can  be  expected  of a l l  produced  components  of the  type  tested  

3. 1 .6   
component  appl ication  

domain  of use  where  the  component meets  the  design  requ irements  

3. 1 .7   
component manufacturer 

organ ization  responsible  for the  component speci fication  and  i ts  production  

3. 1 .8   
component  obsolescence   
absence of avai labi l i ty of a  componen t wh ich  i s  not procurable  due  to  the  manufacturer(s)  
ceasing  production  

Note  1  to  en try:  Component obsolescence  management i s  consi dered  as  an  e l ement  of component dependabi l i ty.  

3. 1 .9   
component  qual i fication  
process  used  to  demonstrate  that the  component i s  capable  of meeting  i ts  speci fication  for a l l  
the  requ i red  cond i ti ons  and  envi ronments  

3. 1 . 1 0   
component qual i ty assurance  
activi ti es  and  processes  to  provide  adequate  confidence that each  i nd ividual  component 
meets  the  performance  and  environmental  requ i rements  

3. 1 . 1 1   
component  selection  

process  of choosing  a  speci fic component for a  speci fic appl ication  
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3. 1 . 1 2   
component standard ization  
process  of developing  and  agreeing  by consensus  on  un i form  eng ineering  cri teria  for products  
and  methods  for ach ieving  compatib i l i ty,  i n teroperabi l i ty,  i n terchangeabi l i ty,  or commonal i ty of 
materia l  

Note  1  to  en try:  Standard izati on  i s  used  to  reduce  prol i ferati on  of components  i n to  i n ventory.   

3. 1 . 1 3   
counterfei t,  verb  
action  of  s imu lati ng ,  reproducing  or mod i fying  a  materia l  good  or i ts  packag ing  wi thou t 
au thorization  

Note  1  to  en try:  I t  i s  the  practi ce  of producing  products  wh i ch  are  im i tations  or are  fake  goods  or services.  Th i s  
acti vi ty  i n fri nges  the  i n tel l ectual  property ri gh ts  of the  ori g i nal  manufactu rer and  i s  an  i l l egal  act.  Coun terfei ti ng  
general l y re lates  to  wi l fu l  trade  mark i n fri ngement.  

[SOURCE:  I EC TS  62668-1 : 201 4,  3. 1 . 4]  

3. 1 . 1 4   
counterfei ted  component 
materia l  good  im i tati ng  or copying  an  au then tic materia l  good  wh ich  may be  covered  by the  
protection  of one  or more  reg istered  or confidentia l  i n te l lectual  property ri gh ts  

Note  1  to  en try:  A counterfei ted  component  i s  one  whose  i d enti ty or ped ig ree  has  been  a l tered  or m isrepresented  
by i ts  supp l i er.  

I den ti ty =  ori g i nal  manufacturer,  part  number,  date  code,  l ot  n umber,  testi ng ,  i nspection ,  documentation  or warranty 
etc.  

Ped ig ree  =  ori g i n ,  ownersh ip  h i story,  s torage,  hand l i ng ,  phys i cal  cond i ti on ,  previous  use  etc.  

[SOURCE:  I EC TS  62668-1 : 201 4,  3 . 1 . 5]  

3. 1 . 1 5   
fraudu lent component 
electron ic component produced  or d istribu ted  e i ther i n  vio lation  of reg ional  or l ocal  l aw or 
regu lation ,  or wi th  the  in ten t to  deceive  the  customer 

Note  1  to  en try:  Th i s  i ncl udes,  bu t  i s  not  l im i ted  to  the  fol l owing  wh ich  are  examples  of components  wh ich  are  
fraudu l en tl y sol d  as  new ones  to  a  customer:   

(1 )  a  s tolen  component;   

(2 )  a  component  scrapped  by the  ori g i na l  component manufacturer (OCM)  or by any user;  

(3)  a  recycled  component,  that  becomes  a  fraudu len t  recycled  component  when  i t  i s  a  d i sassembled  component 
resol d  as  new component  (see  F igure  1 ) ,   where  typical l y there  i s  evidence  of pri or use  and  rework  (  e . g .  
sol der,  re-pl ati ng  or l ead  re-attachment  acti vi ty)  on  the  package  term inati ons;  

(4)  a  coun terfei t  component,  copy,  im i tation ,  fu l l  or parti a l  substi tu te  of brands ;  

(5)  fraudu l en t  desi gns,  models ,  paten ts ,  software  or copyri gh t  sol d  as  bei ng  new and  au then ti c.  For example:  a  
component  whose  production  and  d i s tri bu ti on  are  not  control l ed  by the  ori g i nal  manufacturer;  

(6)  un l i censed  cop ies  of a  d es ign ;  

(7)  a  d i sgu ised  component  (remarking  of ori g i nal  manufacturer name,  reference  date/code  or other i den ti fi ers  
etc. ) ,  wh ich  may be  a  counterfei t  component;  see  F i gu re  1 ;    

(8)  component  wi thou t i n ternal  s i l i con  d ie  or wi th  substi tu ted  s i l i con  d ie  wh ich  i s  not  the  ori g i nal  manufacturer’ s  
s i l i con  d ie.   

[SOURCE:  I EC TS  62668-1 : 201 4,  3 . 1 . 1 0]  

3. 1 . 1 6   
dependabi l i ty 
capabi l i ty of a  product enabl i ng  i t  to  ach ieve  the  speci fi ed  functional  performance at the  
appropriate  time and  for the  planned  duration ,  wi thou t damage to  i tsel f or i ts  environment  
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Note  1  to  en try:  Dependabi l i ty i s  general l y characteri sed  by the  fol l owing  four parameters:  rel i abi l i ty,  
main tainab i l i ty,  avai l abi l i ty,  safety.  

3. 1 . 1 7   
franchised  d istributor or agent 
i nd ividual  or corporate  organ ization  that i s  legal l y i ndependent from  the  franch iser ( i n  th is  
case  the  e lectron ic component manufacturer or OCM)  and  who  agrees  under con tract to  
d istribu te  products  us ing  the  franch iser’s  name and  sales  network  

Note  1  to  en try:  D i stri bu ti on  acti vi ti es  are  carried  ou t  i n  accordance  wi th  standards  set  and  control l ed  by the  
franch iser.  Sh ipments  agai nst  orders  pl aced  can  be  d i spatched  e i ther d i rect  from  the  OCM  or the  franch ised  
d i stri bu tor or agen t.  I n  other words,  the  franch ised  d i s tri bu tor en ters  i n to  contractual  agreements  wi th  one  or more  
e l ectron ic component  manufacturers  to  d i s tri bu te  and  sel l  sai d  components.  D i stri bu ti on  ag reements  may be  
sti pu lated  accord i ng  to  the  fol l owing  cri teria:  geograph ical  area,  type  of cl i en tele  (avion ics  for example),  maximum  
manufacturi ng  l ot  s i ze.  Components  sourced  th rough  th i s  rou te  are  protected  by the  OCM’s  warran ty and  suppl i ed  
wi th  fu l l  traceabi l i ty.  

[SOURCE:  I EC TS  62668-1 : 201 4,  3 . 1 . 9]  

3. 1 . 1 8   
Electron ic  Components  Management Plan  
ECMP 
plan  owner's  document that defines  the  processes  and  practices  for appl ying  componen ts  to  
an  equ ipment or range  of equ ipment and  wh ich  general l y addresses  a l l  relevant aspects  of 
con trol l i ng  components  during  system  design ,  development,  production ,  and  post-production  
support  

3. 1 . 1 9   
el ectronic  components  
electron ic parts  
p iece  parts  
e lectrical  or e l ectron ic devices  that are  not subj ect to  d isassembly wi thou t destruction  or 
impairmen t of des ign  use   

Note  1  to  en try:  Resistors,  capaci tors,  d i odes,  i n tegrated  ci rcu i ts ,  hybri ds,  appl i cation  speci fi c  i n tegrated  ci rcu i ts ,  
wound  components  and  re lays  are  examples  of e l ectron ic  component.  

3. 1 .20   
electron ic  equ ipment 
function ing  e lectron ic device  produced  by the  p lan  owner,  wh ich  i ncorporates  electron ic 
components  

Note  1  to  en try:  End  i tems,  sub-assembl ies ,  l i n e-rep laceable  u n i ts  and  shop-replaceabl e  un i ts  are  examples  of 
e l ectron ic equ ipment.  

3. 1 .21   
fl ight equ ipment  
equ ipment used  for the  acti ve  fl ying  of the  a i rcraft  (UAV,  etc. )  and  associated  wi th  acti ve  
fl yi ng  of the  a i rcraft  such  as  fl i ght  recorders,  etc.   

Note  1  to  en try:  Th i s  excludes  equ i pment  fi tted  to  the  a i rcraft  not  acti vely i n vol ved  wi th  the  fl yi ng  of the  a i rcraft,  
such  as  i n -fl i gh t  en terta inment,  ga l l ey equ i pment,  etc.  

3. 1 .22   
NAND  
Negative-AND  
l og ic gate  wh ich  produces,  i n  d i g i ta l  e lectron ics ,  an  ou tpu t that i s  fa lse  (0)  on l y i f a l l  i ts  i npu ts  
are  true  (1 )  and  an  ou tpu t true  (1 )  i f one  or both  i npu ts  are  fa lse  (0)  
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3. 1 .23   
NOR  
Negative-OR 
l og ic gate  wh ich  produces,  i n  d i g i ta l  e l ectron ics ,  an  ou tput that i s  true  (1 )  i f both  the  inputs  are  
false  (0)  and  an  ou tpu t fa lse  (0)  i f one  or both  i npu ts  are  true  (1 )  

3. 1 .24  
obsolete  component 

component wh ich  i s  no  l onger manufactured ,  and  may or may not s ti l l  be  avai l able  

3. 1 .25   
package type  

generic package  fam i l y describ ing  the  phys ica l  ou tl ine  and  l ead  s tyle  

Note  1  to  en try:  P lasti c  quad  fl at-package,  bal l  g ri d  array,  ch ip  scale  package,  SOIC  package,  SOT23,  etc. ,  are  
examples  of package  type.  

3. 1 .26   
plan  owner 
orig inal  des ign  au thori ty responsib le  for a l l  aspects  of the  design ,  functional i ty and  rel i ab i l i ty 
of the  del i vered  equ ipment i n  the  i n tended  appl ication  and  responsible  for wri ti ng  and  
maintain ing  the ir speci fic  ECMP 

3. 1 .27   
recycled  component 

electrical  component removed  from  i ts  ori g i nal  product or assembly and  avai l ab le  for reuse  

Note  1  to  en try:  The  component has  au then ti c  l ogos,  trademarks  and  markings.  However,  i t  typica l l y  has  no  
ou tpu t  to  measure  the  usefu l  l i fe  remain ing  for i ts  reuse.  A  recycled  component  can  fa i l  earl i er than  a  new one  
when  re-assembled  i n to  another product or assembly.  A recycled  component  may a l so  be  phys ical l y or ESD  
damaged  du ri ng  the  removal  process.  

[SOURCE:  I EC TS  62668-1 : 201 4,  3 . 1 . 1 7]  

3. 1 .28   
ri sk 
measure  of the  poten tia l  i nabi l i ty to  ach ieve  overal l  program  obj ectives  wi th in  defi ned  cost,  
schedu le ,  and  techn ical  constrain ts  

3. 1 .29   
ri sk management 
act or practice  of deal ing  wi th  ri sk that incl udes  p lann ing  for risk,  assess ing  ( i den ti fying  and  
anal ys ing)  risk areas,  developing  risk hand l i ng  options,  mon i toring  risks  to  determ ine  how 
risks  have  changed ,  and  documenting  the  overal l  ri sk management program  

3. 1 .30   
sing le  event effect  
SEE  
response of a  component caused  by the  impact of a  s ing le  particle  (for example  galactic  
cosm ic rays,  solar energetic  particles,  energetic neu trons  and  protons)  

Note  1  to  en try:  The  range  of responses  can  i ncl ude  both  non-destructi ve  (for example  upset)  and  destructi ve  (for 
example  l atch-up  or gate  ruptu re)  phenomena.  

[SOURCE:  I EC 62396-1 : 201 2,  3 . 48]  

3. 1 .31   
subcontractor assembly faci l i ties  
l ocation  where  the  subcontractor conducts  assembly processes  and  uses  approved  test  
equ ipment to  the  p lan  owners  d rawings  and  b i l l s  of materia l  and  test speci fications  wi thou t 
own ing  the  in tel l ectual  property ri gh ts  to  the  equ ipment  
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3. 1 .32   
subcontractor 
person  or en ti ty to  whom  the  holder of ob l i gations  under a  con tract has  delegated  part or a l l  of 
such  obl igations  

3 . 1 . 33   
substi tute  component 
component used  as  a  replacement i n  equ ipment after the  equ ipment des ign  has  been  
approved  

Note  1  to  en try:  I n  some contexts,  the  term  “a l ternate  component”  i s  used  to  descri be  a  substi tu te  component  that  
i s  equal  to  or better than  the  ori g i nal  component.  

3. 1 .34   
suspect component  
electron ic component wh ich  has  lost suppl y chain  traceabi l i ty back to  the  orig inal  
manufacturer and  wh ich  may have  been  m isrepresented  by the  suppl ier or manufacturer and  
may meet the  defin i tion  of fraudu len t or counterfe i t  component  

Note  1  to  en try:  Suspect components  may i ncl ude  bu t  are  not  l im i ted  to:   

(1 )  coun terfei t  components;  

(2)  recycl ed  components  com ing  from  uncontrol l ed  recycl i ng  operati ons  carried  ou ts ide  of the  OEM.  Franch ised  
network and  OEM  business  where  typ ical l y i t  has  been  fraudu len tl y  sol d  to  the  OEM  as  being  i n  a  new 
unused  cond i ti on .   

[SOURCE:  I EC TS  62668-1 : 201 4,  3 . 1 . 21 ]  

3. 1 .35   
val idation  
method  of qual i fying  componen ts  at  the  p lan  owner,  when  no  i n -service  data  from  prior use  i s  
avai l able  and  there  i s  no  manufacturer’s  q ual i fication  data  to  anal yse  

3.2  Abbreviations  

AQEC Aerospace  qual i fi ed  electron ic  component (see  I EC TS  62564-1 )  

BGA Bal l  g ri d  array (re lated  to  an  e lectron ic  component package)  

COTS  Commercia l  off the  shel f 

DDR Double  data  rate  

DMSMS Dim in ish ing  manufacturing  sources  and  materials  shortages   

DPMO Defects  per m i l l i on  opportun i ti es  

DRAM  Dynam ic random  access  memory 

DLA Defence Log istics  Agency  

DSCC   Defence Suppl y Centre  Columbus  (now known  as  the  DLA)  

ECMP  E lectron ic  Components  Management P lan  

EM  E lectro-m igration  

EMC E lectromagnetic compatib i l i ty 

ESS  Envi ronmental  stress  screen ing  

FPGA  Fie ld -programmable  gate  array 

H3TRB  H igh  hum id i ty,  h igh  temperature  reverse  b ias  

HAST H igh l y accelerate  s tress  testi ng  

HCI  Hot carrier i n j ection  

HTOL H igh  temperatu re  operati ng  l i fe   

HTRB  H igh  temperature  reverse  b ias  
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IATF  I n ternational  Au tomotive  Task Force   

I ECQ I n ternational  e lectrotechn ical  system  qual i ty 

I LD  I n ter-l evel  d ie lectric  

IMD  I n tra-metal  d ie lectric  

JEDEC Join t E lectron  Device  Eng ineering  Counci l  

LCC  Lead less  ch ip  carrier (re lated  to  an  e lectron ic component package)  

MRAM  Magnetic random  access  memory  

OEM  Orig inal  equ ipment manu facturer 

OCM  Orig inal  component manufacturer 

PCB  Prin ted  ci rcu i t board  

PCN  Product/process  change notice  ( in  th is  abbreviation  “Product”  s tands  for 
“e lectron ic component”)  

RH  Relati ve  hum id i ty 

SDRAM  Synchronous  dynam ic random  access  memory 

SEE  S ing le  even t effects  

SMT Surface-mount technology 

SRAM  Static  random  access  memory 

STACK STACK I n ternational ,  a  non-profi t  consortium   

TDDB  Time dependent d ie lectri c breakdown  

THB  Temperature  hum id i ty b ias  

UAV Unmanned  avion ic veh icle  

4 Technical  requirements   

4.1  General  

The p lan  shal l  document the  processes  used  by the  p lan  owner to  accompl ish  the  fol lowing  
requ i rements  wh ich  apply to  a l l  e l ectron ic components ,  i ncl ud ing  off-the-shel f components,  
wh ich  are  defined  by the  componen t manufactu rer's  data  sheet,  and  custom  components,  
wh ich  are  defined  by the  p lan  owner:  

a)  component selection ;  

b)  component appl ication ;  

c)  component qual i fication ;  

d )  component qual i ty assurance;  

e)  component dependabi l i ty;  

f)  component compatibi l i ty wi th  the  equ ipment manu facturing  process ;  

g )  component data;  

h )  configuration  con trol .  

Table  A. 1  provides  a  requ irements  matrix that  may be  used  to  document the  accompl ishments  
of the  techn ica l  requ irements  for th is  part of I EC TS  62239-1 .  

Table  D . 1  provides  gu idel i nes  for envi ronmenta l  protection  techn iques  to  be  cons idered  
during  the  avion ics  des ign  process.  
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4.2  Component selection  

4.2. 1  General  

Al l  components  shal l  be  selected  accord ing  to  documented  processes  and  satisfy the  
requ i rements  of 4 . 2  regard less  of add i tional  cri teria  such  as  s tandard isation ,  order 
of preference,  etc.   

Because  of the  h i gh l y i nd ividual  nature  of most p lan  owners ’  adm in istrati ve  processes,  no  
detai l  i s  i ncluded  here.  Componen t selection  can  i nclude  the  use  of a  preferred  COTS  
component l i s t,  provided  the  requ i rements  of 4 . 2  are  met when  the  components  are  p laced  
on to  the  s tandard  l i st.  Components  shou ld  then  be  selected  from  the  standard  l i s t for use  in  
speci fic appl ications.  The  se lection  process  may i nclude  l evels  of preference.  Th is  may refer 
to  another process  document describ ing  how components  are  selected .  A preference l is t  can  
be  i ncluded  i n  a  contract document.  

I t  i s  recommended  that component selection  u ti l i ze  the  fo l l owing  cri teria:  

– m in imal  number of component types;  

– selection  of components  from  those  read i l y avai l ab le  and  produced  in  large  volume;  

– selection  of components  from  those  i n  a  preferred  stage  of thei r l i fecycle.  

4.2.2  Appl ication  cond itions  for use  

The cond i tions  for use  of the  component sha l l  be  adequatel y i den ti fi ed  from  the  component 
speci fication  based  on  the  component manufacturer’s  data  sheet and  any add i tional  
requ i rements  to  ensure  su i tabi l i ty i n  the  end  appl i cation .  

4.2.3  Avai labi l i ty and  durabi l i ty 

From  the  se lection  l evel ,  avai l abi l i ty and  du rabi l i ty sha l l  be  cons idered  as  major component 
selection  cri teria.  

4.2.4  Addi tional  performance   

Components  shal l  be  selected  wi th in  temperature  ranges  in  excess  of or match ing  the  
temperature  range  requ i red  in  the  appl ication ,  see  4 . 3 . 4 .  

Components  wh ich  meet the  requ irements  of I EC  TS  62686-1  need  to  be  appl ied  i n  avion ics  
appl ications  wi th  cau tion  as  they may not necessari l y meet the  fu l l  requ i rements  of 4 . 3  
(component appl ication)  and  4 . 6  (component dependabi l i ty) .  I n  some appl ications  an  AQEC 
component in  conform i ty wi th  I EC  TS  62564-1  or a  custom  component wi th  specia l  des ign  
characteristics  or specia l  screen ing  may be  requ ired  i nstead .  Users  need  to  demonstrate  why 
IEC TS  62686-1  componen ts  can  be  successfu l l y used  i n  avion ics  appl ications.  Such  
demonstrations  may i nclude  (1 )  the  anal ys is  of componen t fi e l d  h is tory of s im i l ar equ ipment i n  
s im i l ar avion ics  appl ications,  (2)  un i t qual i fication  testi ng  of s im i l ar equ ipment,  (3)  component 
qual i fication  testi ng ,  (4)  other anal ys is  etc.  

The  use  of AQEC components  to  I EC  TS  62564-1  (see  4. 4. 5. 3 . 2 .3)  may be  considered  where  
there  are  no  off-the-shel f componen ts  avai l able  wh ich  wi l l  operate  wi th in  the  temperature  
l im i ts  requ i red .  

I f add i ti onal  performance i s  requ ired  (for example  upscreen ing ,  uprating ,  add i ti onal  
parameters  defined),  then  the  componen t shal l  be  considered  as  a  speci fic one  and  be  
un iquel y i den ti fi ed .  (See  thermal  anal ysis ,  4 . 3 . 4 . )  

4.2.5  Component identi fication  

Each  selected  componen t sha l l  be  comprehensivel y i den ti fi ed  wi th in  the  se lection  process .  
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NOTE  Associated  component data  and  i n formation  are  addressed  i n  4 . 8 . 2 .  

4.3  Component appl ication  

4.3. 1  General  

4.3. 1 . 1  Appl ication  processes  

Listed  here  are  some  categories  of component appl ication  processes  that may be  
documented  in  a  p lan .  Not a l l  of the  categories  l i sted  below are  relevant to  every component 
appl ication ;  therefore,  the  requ irements  l i s ted  below are  appl icable  on ly i f re levan t to  the  
g iven  appl ication .  The  p lan  shal l :  

1 )  Document the  processes  that are  expected  to  be  appl icable  to  the  majori ty of the  p lan  
owner’s  products,  wi th  the  understand ing  that some of the  documented  processes  may not  
be  used  for speci fic programs or speci fic functional i ty of products.   

2)  Veri fy i f the  equ ipment con tain ing  the  component i s  capable  of continu ing  to  meet i ts  
performance  requ irements  and  speci fications  throughou t the  manufacturing ,  fu l l  service  
storage,  and  operating  l i fetime.   

Table  D . 1  provides  more  i n formation  on  envi ronmental  protection  techn iques  wh ich  may be  
re levant.   

4.3. 1 .2  Design  reviews 

I n  order to  determ ine  the  design  su i tabi l i ty of equ ipment,  there  shal l  be  a  formal  des ign  review 
where  the  appl ication  techn ical  des ign  aspects  g iven  below i n  4 . 3. 2  to  4 . 3 . 1 1  are  documented  
for each  componen t.  

The  fol lowing  appl ication  processes  are  not speci fic to  an  i nd ividual  component,  bu t are  
typ ical l y encoun tered  when  the  component i s  p laced  in to  a  ci rcu i t  assembly.  

4.3.2  Electromagnetic  compatibi l i ty (EMC)  

EMC is  demonstrated  by anal ys is,  testi ng  and  s imu lation  to  customer requ irements .  The  
component performance  shal l  be  capable  of EMC compl iance  at equ ipment l evel .  

Certain  componen ts,  for example  h i gh  power swi tch ing  components ,  may produce  more  
e lectromagnetic s i gnal  than  other types  and  add i ti onal l y certa in  components  can  be  more  
susceptib le  to  e lectromagnetic i n terference  than  others.  EMC aspects  at e lectron ic  
component l evel  have  been  add ressed  i n  the  I EC 61 967  series  and  I EC 621 32  series .  Testi ng  
is  typ ical l y carried  ou t at  e lectron ic equ ipment l evel .  

4.3.3  Derating  and  stress  analysis  

4.3.3. 1  Verification  of derating  cri teria  

The documented  processes  shal l  veri fy that the  component i s  used  wi th in  the  operati ng  l im i ts  
speci fied  by the  orig inal  component manufacturer accord ing  to  a  documented  set of derati ng  
cri teria,  based  wherever possib le  on  the  component manufacturer’s  derating  cri teria  and  
methods  and  thereafter using  the  p lan  owner’s  appropriate  derati ng  cri teria  and  methods.   

4.3.3.2  Fai lure  to  meet derating  cri teria  

Al l  i nstances  i n  wh ich  a  component fa i ls  to  meet the  derating  cri teria  above (see  4 . 3 . 3. 1 )  shal l  
be  documented  i n  the  design  records,  wi th  the  corrective  action ,  or the  j usti fication  for not 
satisfying  the  cri teria  shal l  be  documented .  

Derati ng  methods  that can  be  used  i n  avion ics  appl ications  can  be  found  in  JEP1 49.  
Components  hand led  i n  the  manner described  in  JEP1 49  are  cons idered  to  be  used  wi th in  the  
speci fication  l im i ts  provided  by the  manufacturer,  i f i n ternal  parameters  and  techn ica l  data  
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used  for component thermal  model l i ng  (wh ich  encompasses  the  appl ication)  are  documented  
wi th  the  component manufacturer data .  JEP1 49  outl ines  two importan t anal yses  related  to  
thermal  considerations  of the  appl ication :  re l i ab i l i ty and  functional  performance,  both  of wh ich  
employ a  process  u ti l i zing  j unction  temperatu re  anal ysis .  These  analyses  may requ i re  
i n formation  from  the  componen t manufacturer not provided  i n  publ ished  data  sheets .  I n  these  
cases,  the  manufacturer shal l  be  con tacted  to  determ ine  the  data  needed  to  support  
appropriate  appl ication  of the  component wi th  regard  to  these  issues.  

NOTE  Derati ng  the  device  s tressors  can  m i ti gate  sem iconductor wear ou t  mechan isms  (see  4 . 6 . 7)  and  cou l d  
enable  improvement of both  the  device  re l i abi l i ty and  the  device  operati ng  l i fe  capabi l i ty.  The  derati ng  can  take  
several  forms  wh ich  i ncl ude  vol tage  derati ng ,  operati ng  frequency reducti on ,  component  hel d  i n  s tandby ti l l  the  
requ i red  reduction  of power i s  d i ss ipated  and  envi ronment improvement.  Methods  of thermal  derati ng  of 
sem iconductor devices  are  detai l ed  i n  JEP1 49  and  methods  for determ in ing  acceleration  factors  form  testi ng  i n  
JESD91 .  

4.3.3.3  Components  operation  

4.3.3.3.1  Component used  inside  the  orig inal  component manufacturers’  
specifications  

The use  of components  wi th in  their speci fications  as  defined  and  guaran teed  by the  orig inal  
component manufacturer shal l  be  implemented  before  cons idering  a l ternative  h i gh  risk 
solu tions  such  as  uprati ng  (see  4. 3. 3 .3 . 2).  

4.3.3.3.2  Component used  outside  the  orig inal  component manufacturers’  
specifications  (uprating  process)  

The use  of components  ou tside  the  ori g inal  component manufacturers ’  operati ng  
speci fications  (thermal ,  vol tage,  frequency,  etc)  i s  strong l y d iscouraged .  

Where  no  components  are  avai l able  that are  functional l y appropriate  and  operate  wi th  the  
l im i ts  speci fied ,  the  use  of AQEC components  (see  4 . 4 . 5. 3. 2. 3)  to  I EC  TS  62564-1 ,  wi th in  a  
wider range  may be  cons idered .  Where  such  components  are  not avai lable  then  the  p lan  
owner i s  to  contact the  orig inal  component manufacturer to  determ ine  i f they are  wi l l i ng  to  
produce a  su i table  AQEC component or to  perform  the  uprati ng  process  (custom  part number 
or creation  of a  new COTS component).  The  above processes  are  to  be  fol lowed  before  the  
p lan  owner cons iders  us ing  h is  own  uprating  process.  

I f components  are  used  outs ide  the  orig inal  component manufacturers ’  operati ng  
speci fications  and  uprated  by the  p lan  owner,  the  p lan  owner shal l  implement a  capabi l i ty 
assessment process  includ ing  risks  assessment and  risks  m i tigation  i n  the  appl ication .  The  
p lan  owner shal l  demonstrate  how the  uprati ng  process  i s  control led .  

NOTE  Temperature  uprati ng  i s  addressed  i n  4 . 3 . 4 . 2 .   

4.3.3.3.3  Identi fication  of uprated  component  

A l is t of these  components  used  ou ts ide  the  operati ng  l im i ts  speci fi ed  by the  orig inal  
component manufacturer shal l  be  clearl y i den ti fi ed  by the  p lan  owner wi th  speci fic componen t 
references  and  custom  d rawings.  The  customer shal l  be  noti fi ed  of th is  l i s t  upon  request.   

4.3.4  Thermal  analysis  

4.3.4.1  Thermal  su i tabi l i ty veri fication  

The documented  processes  shal l  veri fy that the  component i s  used  wi th in  the  temperature  
l im i ts  speci fied  by the  orig inal  component manufacturer,  or by the  p lan  owner.  

Where  no  components  are  avai lable  that are  functional l y appropriate  and  operate  wi th in  the  
l im i ts  speci fi ed ,  the  use  of AQEC components  (see  4. 4. 5. 3 . 2 . 3)  to  I EC TS  62564-1 ,  wi th in  a  
wider range  may be  cons idered .  Where  such  components  are  not avai l ab le  then  the  p lan  
owner can  con tact the  orig inal  component manufacturer to  determ ine  i f they are  wi l l i ng  to  
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produce a  su i table  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  p lan  
owner considers  us ing  i ts  own  uprati ng  process  (see  4 . 3. 4. 2) .  

4.3.4.2  Temperature  uprating   

4.3.4.2 . 1  General  

The  use  of components  ou ts ide  the  temperature  ranges  speci fied  by the  orig inal  componen t 
manufacturer i s  strong l y d iscouraged .  

4.3.4.2 .2  Component temperature uprating  process  

I f components  are  used  ou ts ide  the  temperature  ranges  speci fi ed  by the  orig inal  componen t 
manufacturer and  uprated  by the  p lan  owner,  then  the  p lan  owner shal l  implement a  capabi l i ty 
assessment process  i nclud ing  risks  assessment and  risks  m i tigation  i n  the  appl ication .  The  
p lan  owner shal l  demonstrate  how the  temperature  uprating  process  is  con trol led .  
Recommendations  and  gu idel ines  on  how to  do  th is  are  contained  i n  I EC  TR 62240-1  and  
may be  used  in  add i tion  to  the  p lan  prepared  accord ing  to  th is  techn ical  speci fication  (refer to  
4. 3. 3 . 3) .  Note  that use  of I EC  TR 62240-1  i s  a  non-preferred  techn ique.  Equ iva lent 
procedures  from  other documents  may a lso  be  perm issib le  i f j usti fi ed .  

NOTE  1  A common  maximum  temperature  for sem iconductor devices  i s  the  j unction  temperature.  I n  some 
i nstances,  other l im i ti ng  temperatu res  can  be  speci fi ed  for sem iconductor d evices  d ri ven  by physical  properties  of 
material s  used  i n  packag i ng ,  bond  pad  and  l ead  frame,  etc. ,  and  other types  of components.  When  the  app l i cation  
thermal  anal ys i s  has  successfu l l y implemented  the  thermal  and  stress  anal ys i s  process  ou tl i ned  i n  4 . 3 . 3,  i n  
accordance  wi th  the  component manufacturer,  the  component i s  considered  to  be  used  wi th i n  the  manufactu rer’ s  
rati ng .  

NOTE  2  I n  some  i nstances,  the  manufactu rer does  not  speci fy the  maximum  temperatu re.  However,  the  maximum  
temperatu re  can  be  calcu l ated  from  other i n formation  suppl i ed  by the  component  manufactu rer.  

NOTE  3  Veri fi cati on  processes  can  i ncl ude  analys i s ,  model l i ng ,  thermal  su rvey,  s imu lation ,  or testi ng .  Testi ng  i s  
typical l y carri ed  ou t  at  e l ectron ic equ ipment  l evel .   

4.3.5  Mechan ical  analysis  

4.3.5. 1  Mechan ical  stresses   

The documented  processes  shal l  veri fy that  the  component i s  mechan ica l l y compatib le  wi th  
the  appl ication ,  incl ud ing  mechan ical  fi t,  and  has  the  abi l i ty to  wi thstand  vibration ,  and  
mechan ica l  shock.  

NOTE  Veri fi cati on  processes  can  i ncl ude  anal ys i s ,  model l i ng ,  s imu lation ,  or testi ng .  

4.3.5.2  Mechan ical  stresses  generated  by temperature  variation  (cycl ing)  

The documented  processes  shal l  veri fy that the  componen t i s  compatib le  wi th  the  mechan ica l  
stresses  generated  by m ismatches  of coefficients  of thermal  expansion  of the  d i fferent  
materia ls  throughout  the  appl ication  l i fetime.  

NOTE  Veri fi cati on  processes  can  i ncl ude  anal ys i s ,  model l i ng ,  s imu lation ,  or testi ng .  

4.3.6  Testing,  testabi l i ty,  and  maintainabi l i ty  

The documented  processes  shal l  assure  testabi l i ty and  main ta inabi l i ty of the  equ ipment by 
the  p lan  owner.  

The  focus  here  i s  on  testi ng  and  testabi l i ty wi th  regard  to  component veri fication ,  not on  
software  or system  veri fi cation .  Examples  include  board  l evel  or sub-assembly l evel  testi ng ,  
provis ion  for test p i ns ,  and  ensuring  that other equ ipment l evel  tests  wi l l  be  avai lab le  to  veri fy 
component function  at the  appropriate  l evel .  Exhaustive  testi ng  of complex components  i s  not 
a lways  rea l istic,  bu t documented  processes  shou ld  assure  some l evel  of evaluation  of a l l  
components  at appropriate  poin ts  i n  the  production  flow.  
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Th is  requ i rement a lso  i ncludes  design  for main ta inabi l i ty,  for example,  p l acement for ease  of 
component replacement,  mounting  that m in im ises  the  risk of d amage  during  main tenance and  
assures  equ ipment qual i ty fo l l owing  main tenance  or repai r by the  p lan  owner.  

4.3.7  Avion ics  rad iation  environment  

4.3.7 .1  General  

The  documented  processes  shal l  veri fy that the  components  wi l l  operate  successfu l l y i n  the  
appl ication  wi th  regard  to  the  effects  of atmospheric rad iation  on  them  in  accordance wi th  
Clause  9  (SEE  compl iance)  of I EC 62396-1 : 201 2  and  wi th  reference to  the  other parts  of the  
IEC 62396  series.  

These  effects  i nclude  various  types  of s ing le  event effects  (SEE),  such  as  s ing le  even t upset 
(SEU),  s ing le  even t l atch-up  (SEL),  s ing le  even t  burn-ou t (SEB)  and  s ing le  event functional  
i n terrupt (SEFI ) .  I f rad iation  effects  are  accommodated  by the  equ ipment design ,  then  the  
method  of accommodation  needs  to  be  documented  i n  the  equ ipment design  records.  
Gu idance  on  the  effects  of atmospheric rad iation  may be  found  i n  the  I EC  62396  series .  The  
effects  of atmospheric rad iation  and  thei r accommodation  shal l  be  assessed  and  documented .   

The  SEE  assessment i s  ach ieved  through  quan ti fying  the  SEE  rates  i n  avion ics  systems  in  
accordance  wi th  I EC 62396-1 ,  based  on :  

a)  the  atmospheric neu tron  envi ronment;  

b)  the  components  i n  a  g i ven  system ;  

c)  the  SEE  response  of those  componen ts  to  energetic  neutrons.  

NOTE  The  SEE  response  of devices  i s  compl i cated  and  has  been  shown  to  i ncrease  s i gn i fi can tl y  wi th  advanci ng  

i n teg rated  ci rcu i t  technol og i es,  for example,  reduced  featu re  s i ze.  Thus  for featu re  s i zes  of <  35  nm  i n  SRAMs,  a l l  
neu tron  i n teractions  are  expected  to  resu l t  i n  two  or more  upsets  wi th i n  the  memory array compared  to  

technol og i es  of >1 50  nm  where  approximately 3  %  to  5  %  of the  i n teractions  resu l ted  i n  mu l ti -cel l  upsets.  I n  a  
s im i l ar manner d i fferent  revi s ions  of the  same  component  ( i denti ca l  part  number)  i ncorporati ng  mod i fi cations  i n  
thei r d i e  fabricati on  process,  can  d ramatical l y change  from  no  sensi ti vi ty to  a  pronounced  SEE  sens i ti vi ty.  

4.3.7.2  Induced  radiation  

When  avion ics  e lectron ics  i s  subject to  l arge  amounts  of tota l  dose  rad iation ,  for example  as  a  
resu l t of structura l  X-rays  anal ys is  or of X-ray i nspection  i n  the  e lectron ic board  assembly 
process  where  th is  i s  s i gn i ficant (above 50  rad) ,  cons ideration  shal l  be  g i ven  wi th  regard  to  
the  impact on  the  e lectron ics  or on  the  l im i tation  or removal  of the  e lectron ic equ ipment from  
exposure  to  X-rays.  

4.3.8  Management of lead-free termination  fin ish  and  soldering   

The p lan  owner shal l  document a  lead-free  control  p lan  i n  accordance  wi th  I EC TS  62647-1 .   

NOTE  1  I EC TS  62647-1  takes  i n to  cons ideration  the  potentia l  del eterious  effects  of t i n  wh i skers  as  part  of the  
l ead -free  con trol  p l an ;  th i s  concern  i s  addressed  by I EC TS  62647-2.  

NOTE  2  Gu idel i nes  for p l ann ing  performance  testi ng  for systems  contain i ng  l ead -free  sol der and  fi n i shes  are  
i ncl uded  i n  I EC TS  62647-3.  

4.3.9  Counterfei ted ,  fraudu lent and  recycled  component  avoidance  

I EC TS  62668-1  g i ves  requ i rements  and  gu ide l i nes  to  ass ist wi th  avoid ing  counterfei ted ,  
fraudu lent and  recycled  components  and  wi th  manag ing  suspect components  (see  F igure  1 ) .  
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NOTE:  The  fi gu re  i s  taken  from  I EC TS  62668-1 : 201 4,  4 . 4 . 3.  

Figure 1  – Suspect  components  perimeter 

The p lan  owner shal l  have  a  risk m i tigation  p lan  describ ing  how to  avoid  and  prevent  the  use  
of counterfei ted ,  fraudu len t and  recycled  components  us ing   i n ternational   standards,  for 
example  I EC TS  62668-1  or SAE AS5553  or an  equ ivalen t method .  

NOTE  1  The  ri sk associated  wi th  non -franch ised  d i s tri bu tors  i s  considered  i n  I EC TS  62668-2 .  

NOTE  2  The  defi n i ti ons  for counterfei ted ,  fraudu l en t  and  recycled  components  are  found  i n  I EC TS  62668-1  or 
SAE  AS5553.  

4.3. 1 0  Moisture and  corrosion  

The documented  processes  shal l  veri fy that the  component i s  compatib le  wi th  the  system  
appl ication  envi ronment for moisture  and  corrosion .  

4.3. 1 1  Addi tional  customer related  appl ication  requ irements  

When  the  m iss ion  profi l e  (see  4 . 6 . 8)  con tains  add i tional  customer requ i rements  wh ich  are  
ou ts ide  the  scope  of th is  p lan ,  then  the  p lan  owner shal l  demonstrate  how these  requ i rements  
are  accompl ished .  

4.4  Component qual i fication   

4.4. 1  General  

The documented  processes  shal l  veri fy that the  i nstal l ed  component i s  qua l i fi ed  for the  
appl ication  requ i rements  for performance and  rel i abi l i ty through  the  processes  l i sted  i n  th is  
techn ica l  speci fication .   

Table  B . 1  provides  gu idance  for typ ical  component m in imum  qual i fication  requ i rements  wh ich  
may be  appl icable.  

Table  D . 1  provides  gu idel ines  for envi ronmental  protection  techn iques  to  be  cons idered  
during  the  avion ics  des ign  process .  

Table  D . 2  provides  gu idel ines  for the  comparison  of in ternational l y avai l ab le  component  
speci fications  for m icroci rcu i ts .  

IEC 
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The  tab les  i n  Annex D  need  to  be  used  wi th  cau tion .  The  plan  owner i s  responsible  for 
ensuring  that components  selected  using  Annex D  meet the  appl ication  requ irements .  The  
p lan  owner may need  to  carry ou t add i tional  testi ng ,  anal ys is,  further veri fication ,  etc. ,  as  
needed  to  ensure  a l l  appl ication  requ irements  are  accommodated  (see  4. 3) .  

4.4.2  M in imum  component qual i fication  requ i rements  

Components  shal l  be  obtained  from  manufacturers  who meet the  requ i rements  of 4 . 4 . 3 ,  4 . 4. 4,  
and  4 . 4 . 5;  where  these  requ irements  are  not met then  4. 4. 6  appl i es.  

4.4.3  Orig inal  component  manufacturer qual i ty management 

4.4.3. 1  Qual i ty system  

The orig ina l  component manufacturer shal l  have  a  qual i ty system  assessed  to  an  
i n ternational l y recogn ised  qual i ty management system .  The  documented  qual i ty management 
system  is  a  major part  of the  p lan  owner veri fication .  

NOTE  An  i n ternati onal l y recogn ised  q ual i ty management system  can  be  relevant parts  of the  I SO  9000  series  or 
equ i va lent.  

4.4.3.2  Qual i ty system  assessment  

Where the  ori g inal  component manufacturer i s  not assessed  in  accordance wi th  4 . 4. 3. 1  above 
or an  approved  existing  scheme,  then  the  plan  owner shal l  demonstrate  how the  qual i ty 
management system  of the  ori g inal  component manufacturer i s  main ta ined ,  i ncl ud ing  enabl i ng  
an  aud i t on  the  component manufacturing  faci l i ty conducted  by su i tabl y trained  aud i tors  i n  
accordance  wi th  an  i n ternational l y recogn ised  qual i ty management system .  

NOTE  An  i n ternati onal l y recogn ised  q ual i ty management system  can  be  relevant  parts  of the  I SO  9000  series  or 
equ i va lent.  

4.4.4  Orig inal  component  manufacturer process  management  approval  

The p lan  owner shal l  veri fy that the  ori g inal  componen t manufacturer has  a  manufacturing  
process  capabi l i ty u ti l i s ing  manufacturing  technolog ies  wi th  demonstrable  repeatabi l i ty wh ich  
may be  satisfied  by one  of the  fo l lowing :   

a)  Approval  of the  component manufacturing  process  by a  re levant au thori ty or body,  wi th  
speci fic veri fication  that the  manufacturing  process  resu l ts  i n  demonstrated  product 
repeatabi l i ty and  reproducibi l i ty.  

NOTE  A relevant body can  be  I ECQ,  DLA,  I ATF,  STACK,  etc.  

b)  Where  the  orig inal  component manufactu rer i s  not assessed  as  i n  a)  above,  then  the  p lan  
owner demonstrates  how the  process  management capabi l i ty of the  orig ina l  component 
manufacturer i s  ensured .  When  the  p lan  owner conducts  or enables  an  aud i t  on  the  
component manufacturing  faci l i ty,  then  the  aud i t  i s  conducted  by su i tabl y tra ined  aud i tors  
(as  i n  4 . 4 . 3 . 2  above).  

4.4.5  Demonstration  of component  qual i fication  

4.4.5.1  General  

The p lan  owner shal l  document  and  j usti fy the  approach  for obtain ing  the  requ ired  qual i ty and  
re l iabi l i ty i ncl ud ing  the  component qual i fication  process  for each  component veri fying  that the  
i nsta l l ed  component i s  q ual i fi ed  for the  ci rcu i t  appl ication  requ irements .  These  requ i rements  
i nclude  performance and  rel i ab i l i ty th rough  the  processes  l i s ted  in  th is  techn ical  speci fication  
and  includ ing  test procedures,  sampl ing  and  cri teria  of acceptance  (wi th  the  defined  marg ins) .  
Th is  can  be  demonstrated  by any of the  fol lowing  (see  4 . 4. 5. 2  to  4 . 4. 5.3) ,  bu t the  choice  shal l  
be  j usti fi ed .  
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4.4.5.2  Component qual i fication  

Componen ts  can  be  qual i fied  by a  re levant au thori ty or body (as  i n  4 . 4. 4a)),  wi th  documented  
evidence  that the  qual i fication  is  appropriate  for the  appl ication .  

4.4.5.3  Component qual i fication  by the  plan  owner   

4. 4.5.3. 1  General  

Componen t qual i fication  by the  p lan  owner i s  demonstrated  by one  or more  of the  fo l lowing  
subclauses  4 . 4. 5. 3. 2  to  4 . 4 .5. 3. 4.  

NOTE  Add i ti onal  va l i dati on  can  be  considered  (see  4 . 4 . 3. 5) .  

4.4.5.3.2  Component manufacturer technology qual i fication  data  

4.4.5.3.2 . 1  Su i table  component  manufacturer data  

Orig ina l  component manufacturers  perform  and  record  data  from  in i tia l  and  regu lar on -going  
qual i fication  testi ng  on  s i gn i ficant numbers  of components.  The  p lan  owner shal l  review such  
defined  qual i fication  testing  wi th  acceptance cri teria  and  resu l ti ng  data  for su i tabi l i ty i n  the  
end  appl ication  and  val i date  that  each  component type  u ti l i zed  is  adequate l y qual i fi ed  for the  
customer performance requ i rements.  Component manufacturers  produce components  across  
a  wide  range  of market sectors,  and  qual i fication  testi ng  wi l l  reflect these.  Stress  l evels  i n  the  
component qual i fication  shou ld  equate  or exceed  those  of the  end  appl i cation  or add i ti onal  
testing  wi l l  be  necessary.  Th is  data  is  not guaranteed  performance  data.  

The  component manufacturer may choose to  qual i fy speci fic  components  i n  accordance wi th  
JESD94,  JESD47,  AEC-Q1 00,  AEC-Q1 01 ,  AEC-Q200  and /or I EC TS  62686-1  or STACK 
S/0001 .   

4.4.5.3.2 .2  Use of JESD94 

I f the  use  of JESD94  is  determ ined  to  be  appl icable  to  any components  to  be  used  on  an  
avion ics  appl ication ,  i t  shal l  be  speci fical l y demonstrated  that the  manufacturer’s  qual i fication  
data  was  appl icable  to  the  avion ics  appl ication .  

The  i n tegrated  ci rcu i t  manufacturers  are  i ncreas ing l y l im i ting  the ir products  to  commercial  or 
i ndustria l  temperature  range  products.  Th is  trend  i s  most pronounced  in  the  functional  areas  
that  are  cri tical  to  avion ics  products,  m icroprocessors,  FPGAs and  memories.  

4.4.5.3.2 .3  Use of AQEC  

The use  of data  obtained  from  an  avion ics  qual i fied  e lectron ic component manufacturer (as  
per I EC  TS  62564-1 )  i s  perm i tted  and  encouraged .  Th is  data  i s  not guaranteed  performance  
data  and  i t  wi l l  be  necessary for the  avion ics  manufacturer to  val idate  that each  device  
u ti l i zed  meets  the  customer performance requ i rements  i n  4 . 3,  4 . 4  and  4 . 6 .  

NOTE  Components  compl i an t  wi th  AQEC are  typical l y sole  source  products.  Fu rther,  each  AQEC device  type  can  
be  tested  to  d i fferen t l evel s ,  therefore  there  i s  no  standard i zation  guaranteed  from  one  AQEC manufactu rer to  
another for the  same  nom inal  component.  

The AQEC program  is  basica l l y a  mechan ism  to  obtain  data  from  the  device  manufacturer 
wh ich  is  not formal l y avai lable.  The  avai l abi l i ty of th is  data  does  not substi tu te  for guaran teed  
performance data  and  device  characteristic  changes  are  not  necessari l y goin g  to  be  covered  
by PCNs  or other change  noti fication .  

4.4.5.3.3  In -service  experience  

Satisfactory performance  i nclud ing  re l iabi l i ty of the  component in  a  s im i lar or harsher 
envi ronment shal l  be  documented .   
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4.4.5.3.4  Simi lari ty  

The plan  shal l  address  the  ground  ru les  for assessment by s im i lari ty to  other componen ts  
i nclud ing  documentary evidence from  test data  or i n -service  experience  of a  previousl y 
qual i fi ed  associated  component.   For further detai l s  on  s im i l ari ty ru les,  refer to  re levant  
standards.  

NOTE  For example  AEC-Q1 00,  AEC-Q1 01  and  AEC-Q200.  

4.4.5.3.5  Plan  owner addi tional  val idation   

The p lan  owner can  complete  the  components  qual i fication  at component l evel ,  wi th  add i ti onal  
va l i dation  at equ ipment l evel .  For example  new components  technolog ies  or package types  
not used  before  may be  va l i dation  tested  wi th in  the  equ ipment assembly.  

NOTE  Th is  val i dation  operation  at  equ ipment l eve l  does  not  a l l ow the  determ ination  of resu l ts  at  i nd i vi dual  
component  l eve l  as  i t  app l i es  to  the  set  of components  that  make  up  the  ci rcu i t  appl i cati on .  

For equ ipment wh ich  contains  software,  component val idation  can  demonstrate  or veri fy that 
the  components  and  the  operational  software  are  compatib le  over the  en ti re  operating  range  
of the  equ ipment.  

The  p lan  owner can  define  su i table,  defi ned  and  j usti fied  functional  marg ins  of the  appl ication  
to  val i date  that component variation  wi l l  not cause  equ ipment fa i l u re  during  operation .  

I f p lan  owner val i dation  i s  u ti l i zed  because  the  component qual i fication  i n formation  avai lable  
does  not support use  of the  component i n  the  appl ication ,  th is  shal l  be  j usti fied  by 
demonstrati ng  that no  other satisfactory a l ternative  exists  and  a  su i table  fi nal  acceptance test  
for each  end  product i s  carried  ou t wi th  defined  and  j usti fied  marg ins.   

4.4.6  Qual i fication  of components  from  a  suppl ier that i s  not qual i fied  

I f the  component suppl ier i s  not  qual i fied ,  then  the  plan  shal l  document how the  components  
are  qual i fi ed .  

4.4.7  Distributor process  management  approval   

4.4.7 .1  General  

The  suppl y of components  from  an  orig inal  component manufacturer or orig i nal  component 
manufacturer franch ise  i s  considered  the  l ower ri sk of being  coun terfe i ted  or fraudu len t.  The  
plan  owner shal l  veri fy that the  d istribu tors  have  a  documented  qual i ty management system  in  
a  s im i l ar way to  4. 4. 3 . 1  or 4 . 4. 3 . 2 ,  re lated  to  the  orig inal  component manufacturer,  based  on ,  
as  a  m in imum  requ i rement,  an  i n ternational l y recogn ised  qual i ty management system  for al l  
i ts  acti vi ti es  i nclud ing  storage,  component hand l i ng ,  traceabi l i ty,  testi ng ,  sh ipment,  
i n formation  and  techn ical  data  hand l i ng .  

NOTE  An  i n ternati onal l y recogn ised  q ual i ty management  system  can  be  re levant parts  of the  I SO  9000  or 
AS/EN/J I SQ91 00  seri es  or equ ival en t.  

The p lan  owner shal l  veri fy that the  d is tribu tors  have  a  counterfei ted  e lectron ic components  
avoidance process.  

When  the  d istributor accepts  returned  s tock from  customers,  these  components  wi l l  have  to  
be  cons idered  i n  the  counterfe i t  or fraudu lent risk management p lan .  

4.4.7.2  Franchised  d istributors  

Wherever possible  the  supply of components  from  an  orig ina l  component manufacturer or 
orig inal  component manufacturer franch ise  shal l  be  selected  over non  franch ised  d istributors.   
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NOTE  Franch ised  d i stri bu tors  can  soon  implement an ti -coun terfei t  m i ti gations  based  on  the  forthcom ing  SAE  AS  
6496.  

4.4.7.3  Non-franch ised  or non-authorised  d istributors  

I f the  p lan  owner or i ts  d i stributor suppl ies  components  other than  from  an  orig inal  component 
manufacturer or orig i nal  component manufacturer franch ise  then  these  components  are  
cons idered  at h i gher risk of be ing  counterfei ted  or fraudu lent than  those  from  franch ised  
d istribu tors.  The  p lan  owner shal l  implement i n  the  frame of i ts  coun terfe i t  e lectron ic  
components  avoidance  process  measures  for preventing  and  avoid ing  procurement and  
suppl y of coun terfei ted  or fraudu lent  components .  

NOTE  1  I EC TS  62668-2  offers  considerations,  requ i rements  and  gu i del i nes  for avoi d i ng  the  use  of coun terfe i ted ,  
recycl ed  and  fraudu len t  components  when  these  components  are  pu rchased  ou ts ide  of franch ised  d i stri bu tor 
networks.  

NOTE  2  Usual l y th i s  practi ce  corresponds  to  exceptional  ci rcumstances  and  after havi ng  exhausted  a l l  options  
wi th i n  the  ori g i nal  componen t  manufacturer and  the  franch ised  system .  Purchas ing  th rough  non -franch ised  
channels  i s  considered  as  a  derogation  process  wi th  h i gh  ri sk for wh ich  the  pl an  owner i s  fu l l y responsi ble.  

4.4.8  Subcontractor assembly faci l i ty qual i ty and  process  management approval  

The p lan  owner shal l  veri fy that  a l l  subcon tract  assembly faci l i ties  have  a  documented  qual i ty 
management system  i n  accordance  wi th  an  i n ternational l y recogn ised  qual i ty management 
system  or equ ivalen t,  where  speci fic attention  i s  made to  the  fol l owing  requ i rements  for 
avion ics  p lan  owners :  

a)  component traceabi l i ty i s  main tained  to  the  orig inal  manufactu rer;  

b)  component substi tu tions  are  approved  by the  p lan  owner;  

c)  the  requ irements  of 4 . 7  are  met.  

NOTE  An  i n ternational l y  recogn ised  q ual i ty management  system  can  be  rel evant  parts  of the  AS/EN/J ISQ 91 00  
series  or I SO  9000  or equ i val ent.  

4.5  Continuous  component qual i ty assurance   

4.5. 1  General  qual i ty assurance  requ irements   

The documented  processes  shal l  assure  the  con tinuous  qual i ty and  performance of a l l  
components  used  throughou t the  production  cycle ,  prior to  del i very.  Th is  i s  to  assure  that the  
impact of component manufacturer l ot-to- lot variations,  lot-to- lot assembly hand l i ng  variations,  
etc. ,  are  m in im ized  and  con trol led .  Th is  wi l l  assure  the  del i vered  componen ts  conform  to  the  
del i vered  equ ipment requ i rements .  

4.5.2  On-going  component qual i ty assurance   

4.5.2 .1  Component manufacturer qual i ty assurance  

Components  shal l  be  pu rchased  from  sources  that have  been  successfu l l y assessed  by an  
accred i ted  component assessment system ,  wh ich  includes  a  means  to  assess  continuous  
qual i ty assu rance.  Such  assessment systems include  appl icable  i n ternational  and  i ndustry 
consensus  s tandards,  or the  p lan  owner's  approved  process  for eva luation  of the  ori g inal  
component manufacturer’ s  i n ternal  qua l i ty assurance processes.  

NOTE  Examples  of government  or i n dustry standards  are  the  DOD qual i fi ed  manufactu rers  l i s ts ,  DSCC(JAN ),  
AEC-Q1 00,  AEC-Q200,  AEC-Q1 01 ,  I EC TS  62686-1  or STACK S/0001  and  CECC/I ECQ approved  el ectron ic 
components  su i tabl e  for the  appl i cation .  

4.5.2 .2  Component qual i ty assurance  data  

Where the  requ irement of 4 . 5. 2. 1  i s  not met,  the  p lan  owner shal l  have  a  documented  process  
to  assure  that compl iance  to  the  component speci fication  is  main tained ,  e i ther by ori g inal  
component manufacturer test  or pl an  owner test  where:   
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a)  an  orig inal  component manufacturer assessment i ncludes  component test processes,  
ongoing  component qual i fication  test p l ans  and  acceptance cri teria ;   

b)  the  p lan  owner performs qual i ty assurance tests  and  has  documented  qual i ty acceptance 
cri teria.  Qual i ty assurance  tests  can  a lso  be  at e i ther the  equ ipment l evel  or subassembly 
l evel .  

NOTE  Typical  qual i ty assurance  processes  i ncl ude  stati sti cal  process  control ,  period ic  qual i fi cati on  testi ng ,  
component  testi ng  and  screen i ng ,  etc.   

The fol l owing  recommendations  appl y i f component level  screen ing  is  done.  

– The  componen ts  are  subjected  to  screen ing  cond i tions  of sufficien t ri gor and  duration  to  
detect  defects.  

– A process  for screen ing  sampl ing  rates  can  be  proposed  by the  p lan  owner,  provided  that 
sufficient  data  is  avai lable,  and  the  reject rate  i s  l ow enough.  A process  for screen ing  
sampl ing  rates  may be  proposed  by the  p lan  owner to  reduce from  1 00  % ,  provided  that 
sufficient  data  i s  avai l ab le,  and  the  rej ect  rate  is  l ow enough.  

4.5.3  Plan  owner in -house  continuous  monitoring  

The p lan  owner shal l  have:   

a)  a  documented  process  includ ing  the  various  l evels  of process ing ,  assembly and  test of the  
equ ipment to  assure  the  requ i red  performance  of components  prior to  de l i very of the  
equ ipment,  and  i nclud ing :  i den ti fication ,  recovery and  record ing  of component removals  or 
replacements  during  in -house  process ing ;  

b)  an  i nvestigation  of s ign i fi can t component replacement trends,  equ ipment repair actions  or 
pattern  of component replacements  ( that are  ind icati ve  of a  potentia l  component problem ) 
to  determ ine  the  root cause;   

c)  an  appropriate  root cause  anal ys is  and  corrective  actions  approach.  

4.5.4  Component design  and  manufacturing  process  change mon itoring  

The  process  for tracking  (or detecti ng) ,  and  mon i toring  componen t des ign  and  manufacturing  
process  change data,  wi th  anal ys is  and  appropriate  corrective  actions,  shal l  be  documented  
i nclud ing  the  effects  of these  changes  on  equ ipment performance and  using  design  change  
procedures  in  accordance wi th  4 . 9 .  Th is  process  cou ld  i nclude:  d i rect i n formation  from  
component manufacturers  or d istribu tors,  sharing  techn ical  i n formation  sources,  other users ’  
i n formation ,  functional  or physica l  anal ysis  during  i n -house  process ing .   

NOTE  1  Most  of the  components  used  i n  aerospace  appl i cations  are  des igned ,  manufactured  and  targeted  for 
other i ndustries ,  and  are  beyond  the  control  of the  p l an  owner.  Frequent  d esign  and  manu facturi ng  changes  are  
made  to  improve  yiel d ,  reduce  cost,  and  enhance  performance.  Al though  these  changes  are  documented  by the  
component  manufacturer and  eva luated  for thei r effects  on  h i gh -vol ume  appl i cations,  thei r effects  on  the  un ique  
appl i cations  of the  p l an  owner may not  be  eva luated  or d ocumented  by the  component manufacturer.  The  pu rpose  
of 4 . 5. 4  i s  to  descri be  a  process  to  mon i tor the  components  to  detect any changes  that  may affect  thei r 
performance  i n  the  appl i cati ons  of the  pl an  owner.  

Typical l y,  the  processes  i nclude:  

a)  an  awareness  process,  such  as  access  to  notices  of change  from  the  componen t 
manufacturer or d is tribu tor;  

b)  an  evaluation  process,  such  as  period ic functional  testing  and /or destructive  phys ica l  
anal ys is  or construction  anal ys is  (assum ing  an  i n i ti al  phys ical  anal ys is)  of a  sample  of 
each  component;  

c)  a  review of the  component manufacturer’s  rel i abi l i ty mon i toring  data  or qual i ty data  to  l ook 
for fa i lu res  and  other reports  of change.  

NOTE  2  Al ternati vely,  a  process  of period ic  l ot  re-qual i fi cati on  of the  component  can  be  documented .  I f used ,  the  
peri od ic  l ot  re-qual i fi cati on  process  can  be  descri bed  here  and  i ncl ude  test  frequency,  sample  s i ze,  etc.  
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4.6  Component dependabi l i ty 

4.6. 1  General  

The  documented  processes  shal l  assure  the  rel iabi l i ty,  avai labi l i ty,  obsolescence manage-
ment and  main tainabi l i ty of the  components  used  throughou t the  customer agreed  warran ty 
period  or main tenance period  and/or agreed  l i fetime of the  equ ipment provided  the  end  user 
uses  the  equ ipment wi th in  the  agreed  envi ronmental  l im i ts .  

4.6.2  Component avai labi l i ty and  associated  risk assessment  

The  documented  processes  shal l  i den ti fy the  ri sks  associated  wi th  the  avai l abi l i ty of the  
component,  and  the  methods  to  m i ti gate  those  risks  i nclud ing :   

a)  rating  at risk componen ts  us ing  appropriate  metrics  that refl ect thei r susceptib i l i ty to  
technology change  and  obsolescence;  

b)  tracking  and  reporti ng  the  status  of ri sk m i tigation  efforts  when  requ i red  by customer or 
bus iness  needs;  

c)  addressing  l og istics  supportabi l i ty and  l i fe  management issues  when  requ ired  by customer 
or business  needs.  

The  fol l owing  risk areas  may be  addressed  as  part of the  above risk assessment wi th  regard  
to  des ign ,  production ,  procurement or marketing  processes  or practices:  

1 )  new technology avai labi l i ty or maturi ty for meeting  the  speci fied  requ irements ;  

2)  component de l i very and  production  rate  schedu les ;  

3)  component obsolescence  during  design ,  production ,  or support;  

4)  l ack of qual i fication  or qua l i ty assurance  data;  

5)  qua l i fication  test schedu le  (especia l l y risk of fa i l u re) ;  

6)  cost  d ri vers  (especia l l y wi th  custom  componen ts) ;  

7)  component changes  (des ign  or process  changes,  known  and  unknown) ;  

8)  qua l i ty and  re l iabi l i ty of product  from  a  component manufacturer (especia l l y from  a  new 
manufacturer) ;  

9)  quanti fication  of s ing le  even t effects  rates  i n  components ;  

1 0)  uprated  componen ts;  

1 1 )  l ack of proactive  measures  for component obsolescence.  

NOTE  1  These  ri sk areas  can  i ncl ude  l ow volume  manufacturers ,  a l l ocation  ri sks ,  fi nancia l  s tab i l i ty  of 
manufacturers,  s i ng le  source  manufacturers,  etc.  

NOTE  2  I npu t  for considerati on  of metri cs  can  i ncl ude:  technology ri sk and  maturi ty,  l i fe  cycle,  l evel  of confi dence  
i n  the  manufacturer,  pred icted  obsolescence,  mono-sou rce  component,  manufacturer suppl y fi l e  i n formation ,  
imprecise  manufactu rer speci fi cation  of component  performance  (speci fi ed  as  “ typ ical ” ,  not  speci fi ed ,  etc. ),  
components  other than  those  read i l y avai l able  i n  l arge  volumes  and  i den ti fi ed  on  avion ics  technology roadmaps.  
Use  of components  ou ts i de  the  manufacturer’ s  speci fi cations  and  component obsol escence  are  speci fi c  ri sk i ssues  
that  that  can  be  add ressed  ou ts ide  of or i ncl uded  i n  4 . 6.  

NOTE  3  The  processes  can  i ncl ude  the  actions  to  react  to  component obsolescence  occurrences.  They can  
i ncl ude  bri dge  stock or l i fe -time  buy,  i denti fi cation  of a l ternati ve  sou rces,  equ ipment re-desi gn ,  etc.  

4.6.3  Component obsolescence  

The plan  owner shal l  prepare  an  obsolescence  management p lan  addressing  obsolescence  
issues  from  design  th rough  support i ncl ud ing :   

•  pro-active  measures  for component obsolescence;  

•  component obsolescence  awareness;  

•  reaction  to  componen t obsolescence,  
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and  define  documented  processes  to  resolve  obsolete  component occurrences  to  assure  
con tinued  production  and  support as  requ i red .  

IEC TS  62402  and  SAE  STD-001 6  provide  gu ide l i nes  regard ing  component obsolescence.  

NOTE  Th is  i ncl udes  processes  used  to  react to  componen t  obsolescence  occurrences.  They can  i ncl ude  bri dge  
stock or l i fetime  buys,  i den ti fi cation  of a l ternati ve  sources,  equ ipment  re-design ,  etc.  

4.6.4  Proactive  measures  

Proactive  measures  for component obsolescence  i nclude  documented  processes  that 
m in im ize  the  impact of component obsolescence.  These  are  typ ical l y equ ipment des ign  
processes  i nclud ing  such  acti vi ties  as  i nclus ion  of a  component obsolescence forecast,  
d isposable  e lectron ic modu les,  or design  processes/arch i tectures  to  accommodate  fu ture  
components .   

They may also  i nclude  a  component technology roadmap identi fying  components  wi th  
substan tia l  ri sk of obsolescence.  

4.6.5  Component obsolescence  awareness  

Componen t obsolescence awareness  i ncludes  processes  that i d en ti fy existi ng  and  impend ing  
component d iscontinuance changes  i n  component des ign  or manufacturing  processes.  The  
p lan  owner can  use  one  or more  external  services  and  speci fic  appl ications  or databases  for 
th is  purpose.  

4.6.6  Reporting  

During  the  con tract period  of performance,  the  p lan  owner shal l  main ta in  a  period ic report  
addressing :  

a)  a l l  existing  and  impend ing  obsolescence issues,  even  i f the  obsolescence  issue  on l y has  
impact beyond  the  contract obl igation .  Th is  i ncl udes  cases  in  wh ich  the  p lan  owner 
possesses  adequate  componen t i nven tory to  meet contractual  de l i very ob l i gations,  bu t 
there  is  a  known  i ssue  wi th  fu ture  procurement of componen ts.  Add i ti onal l y,  i t  i ncl udes  a l l  
i nstances  i n  wh ich  an  ori g inal  component manufacturer (OCM)  has  announced  an  end  of 
l i fe  (EOL)  or last time  buy (LTB)  opportun i ty.  Th is  report wi l l  be  del i vered  to  the  customer 
for review/approval  as  requ i red  i n  the  purchase  contract;  

b)  the  potential  i ssues  described  i n  4 . 6 .  

4.6.7  Semiconductor rel i abi l i ty and  wear out  

Semiconductor wear ou t considerations  us ing  avai l ab le  su i table  models  for the  appl ication  
shal l  be  requ ired  for h i gh l y complex in tegrated  sem iconductors  manufactured  i n  90  nm  
process  node  and  be low i nclud ing  SRAMs,  DRAMs (SDRAMs,  DDR series),  fl ash  memories  
(NOR log ic gate,  NAND log ic gate) ,  MRAMs,  m icroprocessors,  FPGAs;  when  avai lable,  
anal ys is  of data  from  the  ori g inal  componen t manufacturer can  l ead  to  i denti fy re l iabi l i ty and  
wear ou t ri sks  accord ing  to  g i ven  appl ication  stress  l evels .  Refer to  Annex C  for add i tional  
i n formation .  

JESD  47  provides  gu idance  to  determ ine  the  componen t l i fetime based  on  the  qual i fication  
reports  wri tten  by the  ori g ina l  component manufacturer.  I n  the  event test data  i s  not avai l ab le  
from  the  manufacturers,  or anal ys is  based  on  up  to  date  models ,  then  the  p lan  owner shou ld  
demonstrate  thei r own  process  for ach ieving  sati sfactory service  l i fe  for the  appl ication  (by 
anal ys is,  testi ng ,  fi e ld  return  survey,  etc. ) .   

4.6.8  Rel iabi l i ty assessment  

The documented  processes  shal l :  
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•  Define  the  m iss ion  profi l e  of the  component as  wel l  as  the  appl ication  re l i abi l i ty 
requ i rements  includ ing  the  expected  l i fetime of the  m ission .  

•  I denti fy the  component stress  cond i ti ons  that cou ld  potentia l l y shorten  component l i fetime  
i n  the  appl ication  and  the  fa i l u re  mechan isms involved .  

•  Veri fy that the  component u ti l i zed  is  compatib le  wi th  the  appl ication  m ission  profi l e  and  
the  re l i abi l i ty requ irements  through  the  processes  l i s ted  in  th is  techn ica l  speci fication ,  
i ncl ud ing  sem iconductor wear ou t characteristics  wh ich  wou ld  not be  compatib le  wi th  the  
requ i red  appl ication  l i fetime,  and  i denti fy and  l i st the  component that  i s  susceptib le  to  
wear ou t prior to  the  end  of the  appl ication  l i fetime.  

•  J usti fy the  l i fetime of the  i nstal l ed  component i n  the  appl ication  and  demonstrate  
m i tigation  actions  i n  case  the  component i s  susceptib le  to  wear ou t prior to  the  end  of the  
appl ication  l i fetime and  wou ld  not be  satisfactory towards  the  appl ication  re l i ab i l i ty 
requ i rements .  

•  These  processes  include  component qual i fication  ( i nclud ing  a  l i fe  test requ i rement),  
assurance of qual i ty (consistency) ,  equ ipment re l iab i l i ty assessments ,  qual i fication  of the  
equ ipment (envi ronmental ) ,  and  equ ipment re l iab i l i ty mon i tors  and  main tenance plans.  
Refer to  Annex C  for add i ti onal  i n formation  on  sem iconductor wear ou t.  

NOTE  1  Th i s  can  be  produced  e i ther by us ing  a  standard  method ,  ori g i nal  component manufacturer re l i abi l i ty  
tests,  equ ipment fi e l d  retu rn  data,  s im i l ari ty wi th  any other s im i l ar appl i cations,  etc.  

NOTE  2  The  descripti on  of m iss ion  profi l e  at  component l evel  i ncl u des  the  fol l owing  featu res:  a l ti tude  factors,  
temperatu re  profi l e  a  day,  n umber of operati ng  hours  a  day,  number of day m iss ion  a  year and  the  desi gn  l i fe  of 
the  appl i cati on  i n  years.  

This  is  part of a  des ign  for a  rel i abi l i ty approach .  

4.7  Component compatibi l i ty wi th  the  equ ipment manufacturing  process  

The documented  processes  shal l :  

a)  i denti fy the  key manufacturing ,  assembly,  sh ipping ,  hand l ing ,  storage,  test,  repai r and  
rework processes  by the  p lan  owner and  associated  subcontractors ;  and  

b)  describe  how the ir impact on  components  i s  i denti fied ,  documented  and  control led .  

Hereafter are  some examples  of actions  or phenomena that can  create  damage to  
components :  

1 )  component sh ipping ,  hand l i ng ,  and  storage  (short and  l ong  term):  mechan ical  damage,  
corrosion ,  etc.  

2)  e lectrostatic d ischarge  (ESD)  damage during  component storage  and  hand l ing ,  during  
each  step  of the  equ ipment assembly process.  U se  of the  re levant sections  of M I L-HDBK-
263,  I EC 61 340-5-1 ,  and /or I EC  TR 61 340-5-2  wi l l  a id  i n  the  prevention  of ESD  damage;  

3)  use  of l ead-free  term inated  componen ts  and  l ead -free  solder assembly i f that process  i s  
used  by the  p lan  owner or h is  sub-contractors  (see  I EC  TS  62647-1  and  I EC TS  62647-2);  

4)  moistu re  sens i ti vi ty damage (MSL)  during  each  step  of the  equ ipment assembly process  
(see  I PC/JEDEC J -STD-20) .  

4.8  Component data  

4.8. 1  General  

The  p lan  owner shal l  have  a  system  for col l ection ,  storage,  retrieval ,  ana l ysis  and  reporti ng  of 
a l l  re levant data  from  the  component manufacturer,  equ ipment des ign ,  equ ipment 
manufacturing  and  equ ipment use  i n  service,  and  for keeping  the  data  as  per customer or 
regu latory requ i rements.  

The  data  cannot necessari l y res ide  i n  one  database  and  may be  retrieved  from  several  
databases  or data  retrieval  systems across  the  p lan  owner's  business.  A re lational  approach  
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can  be  used  wherein  the  data  system  provides  access  to  the  data.  For example,  i f the  
component qual i fication  data  is  col lected  and  stored  by the  component manufacturer,  the  p lan  
owner’s  data  system  cou ld  consist of a  process,  software,  and  hardware  to  access  that data  
through  the  component manufacturer’s  web page  or other sou rce,  provided  the  access  i s  
avai l able  when  needed .  As  another example,  any data  that i s  speci fic  to  a  program ,  such  as  
functional  s imu lation  resu l ts  or thermal  anal ys is  data,  cou ld  be  accessib le  via  a  path  through  
the  program  data.  The  p lan  owner may wish  to  i den ti fy processes  that were  developed  and  
documented  for other in i ti ati ves,  such  as  I SO  9000,  I SO/TS  1 6949,  AS/EN/J I SQ 9000,  or 
AS/EN/J ISQ 91 00  to  sati sfy the  system  for componen t data.  

NOTE  1  Typical  d ata  i ncl udes :   

•  Component  d ata  sheet  or speci fi cation  data,  for example,  i npu t  and  ou tpu t  parameters,  vol tage  rati ng ,  
packag i ng  d imensions,  avai l abi l i ty data,  etc.  

•  Component  appl i cation  data,  for example,  functional  s imu lation  data,  breadboard  test  data,  thermal  analys i s  
data,  s tructu ral  ana lys i s  data,  and  e l ectromagneti c  em iss ion  and  suscepti bi l i ty data.  

•  Component qua l i fi cation  data ,  for example,  component  manufacturer qual i fi cation  test  data,  component  
qual i fi cation  data,  s im i l ari ty analys i s  resu l ts ,  and  component i n -service  data  used  for qual i fi cation .  

•  Component qual i ty  assurance  data,  for example,  component  manufactu rer stati sti cal  process  con trol  data,  
component manufactu rer component  screen i ng  data,  component screen i ng  data,  and  ESS  data  from  h i gher-
l evel  assembly screen ing  used  to  reduce  or e l im inate  screen i ng .  

•  Manufactu ri ng  and  assembly data,  for example,  p l an  owner s tati s ti cal  process  control  data,  ESS  data  from  
manufacturi ng  and  assembly,  and  i n -process  and  fi nal  functional  test.  

•  Customer’s  rej ect  data.  

•  I n -service  data.  

NOTE  2  I t  i s  an ti cipated  that  th i s  i n formation  wi l l  be  ava i l ab l e  to  the  customer upon  request.  

4.8.2  M in imum  component data  requ irements   

The documented  processes  shal l  ensure  that  the  component data  and  any add i tional  
i n formation  are  avai l ab le  to  ensure  su i tabi l i ty i n  the  appl ication :  

•  For off-the-shel f componen ts:   d ata  sheet,  techn ical  and  appl ication  notes,  cond i tions  of 
use,  qual i fication  and  qual i ty mon i toring  data,  packag ing  data,  re l iabi l i ty data,  avai lab i l i ty 
i n formation ,  s torage  cond i tions,  assembly data  (for example,  soldering  cond i tions),  
productib i l i ty data  ( i nclud ing  storage,  soldering  cond i tions,  etc. ) ,  l ead -free  status  and  l ead -
free  term ination  fi n ish .  

•  For components  speci fi ed  by the  p lan  owner:  the  speci fic documentation  ( i nclud ing  
speci fication ,  manufacturer data  and  process,  re l i abi l i ty,  speci fic tests  and  screen ing ,  and  
associated  i n -house  con tinuous  mon i toring).  

NOTE  Most of the  above  i n formation  can  be  ava i l able  from  the  component manufacturer.  

I f the  i n formation  i s  mod i fied ,  or add i ti onal  i n formation  is  requ i red  to  satisfy the  su i tabi l i ty in  
the  appl ication ,  then  that  in formation  fa l l s  wi th in  th is  requ irement.  Examples  i nclude  resu l ts  of 
add i ti onal  tests  or screens  conducted  by the  p lan  owner or com ing  from  other sources  bu t 
veri fied  by the  p lan  owner,  programming  data,  or mod i fications  to  the  data  sheet  

4.9  Configuration  control  

4.9. 1  General  

The documented  processes  shal l  veri fy that the  equ ipment configuration  con trol  i s  main tained  
re lati ve  to  the  componen t usage  in  the  appl ication ,  i nclud ing  the  fol l owing  as  m in imum  
requ i rements :   

a)  each  assembly has  a  con trol l ed  components  l i s t;   

b)  a  documented  path  to  the  orig inal  component manufacturer i s  requ i red ;  

c)  each  time the  documented  path  i s  m issing ,  particu lar qual i fication  or/and  add i tional  
documentation  i s  requ i red  to  ensure  compatib i l i ty wi th  the  appl ication .  
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NOTE  I t  i s  an ti ci pated  that  th i s  i n formation  wi l l  be  avai l able  to  the  customer upon  request.  

4.9.2  Al ternative  components  

An  a l ternative  component shal l  have  an  approved  process  to  establ ish  that i t  i s  acceptable  i n  
the  appl ication  wi th  the  same qual i ty and  rel i ab i l i ty l evel .  

4.9.3  Al ternative  sources  

Al ternative  sources  of component may be  qual i fied  and  i den ti fi ed  i n  the  p lan  owner 
component database  to  reduce  potentia l  risks  to  component procurement or to  solve  an  
obsolescence or unavai lab i l i ty problem  of the  previous  sources.  

I n  th is  case,  the  a l ternative  source  component performance  (fi t,  form ,  function  and  
productib i l i ty)  shal l  be :   

a)  fu l l y compl ian t wi th  the  component d rawing  (or the  data  sheet  and  techn ical  performance  
notes)  of the  previous  component,  as  described  wi th in  i ts  selection  process;  

b)  se lected  to  ensure  that  the  re l iab i l i ty,  functional i ty,  performance,  i n terchangeabi l i ty,  etc. ,  
of the  equ ipment or assembly are  not comprom ised .  

NOTE  Atten tion  can  be  pai d  to  detect “fal se”  a l ternati ve  sources  (the  same d ie  or component  type  cou ld  be  
packaged ,  tested  and  d i s tri bu ted  by two  or more  component manufacturers).  

4.9.4  Equ ipment change documentation  

Al l  componen t substi tu tions  shal l  be  documented  and  include  the  fo l lowing  in formation  as  per 
agreement between  the  i nvolved  parties  ( typical l y between  the  customer and  the  p lan  owner):   

a)  PCN  number;  

b)  change  date;  

c)  other re lated  PCNs;  

d )  name of the  substi tu te  component manufacturer;  

e)  reason  for change;  

f)  type  of customer noti fication  requ i red  (see  4. 9 .5 ,  i t  i s  a lso  anticipated  that th is  i n formation  
wi l l  be  avai l able  to  the  customer upon  request) ;  

g )  appl ications  or equ ipment i n  wh ich  the  new componen t i s  used ;  

h )  existi ng  component part  number;  

i )  new component type  i denti fication ;  

j )  statement that the  new component i s  compl ian t to  th is  p lan ;  

k)  impact of the  change  on  re l iabi l i ty,  safety,  and  other cri tical  equ ipment requ irements ;   

l )  requ i red  s ignatures  (program  manager,  component eng ineer,  qual i ty assurance  
representative,  etc. ) ;  

m )  whether or not the  new component i s  uprated .  

NOTE  Usual l y,  PCNs  are  stored  i n  a  con trol l ed ,  retri evable  data  system .  A copy of the  PCN  form  can  be  i ncl uded  
as  an  annex to  the  pl an .  

4.9.5  Customer noti fications  and  approvals  

Customer noti fications  and  approvals  shal l  be  defined  between  p lan  owner and  customer,  i f 
requ ired .  S ince  the  customer noti fication  and  approval  process  is  l i ke l y to  be  un ique  to  each  
customer-suppl ier re lationsh ip,  re lated  requ irements  are  beyond  the  scope of the  basel i ne  
component management process  described  i n  th is  techn ica l  speci fication ,  and  shou ld  be  
documented  i n  the  con tractual  agreements  between  the  p lan  owner and  the  customer.  
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4.9.6  Focal  organization  

A focal  organ ization  ( i n ternal  to  the  p lan  owner)  for configuration  control  sha l l  be  identi fi ed  i n  
the  p lan .  

5 Plan  administration  requirements  

5.1  Plan  organization  

The p lan  shal l  be  organ ized  i n  such  a  manner that each  of the  requ i rements  of C lause  4  i s  
addressed  clearl y,  concisel y and  unambiguousl y.  

5.2  Plan  terms  and  defin i tions  

The terms  and  defin i tions  used  i n  the  p lan  shal l  be  those  of Clause  3,  un less  they are  clearl y 
defined  otherwise  i n  the  p lan .  

5.3  Plan  focal  point  

5.3. 1  Primary in terface  

The p lan  shal l  i den ti fy an  au thori ty or an  organ ization  to  serve  as  the  primary in terface  
between  the  p lan  owner and  outs ide  parties  i n  matters  perta in ing  to  the  p l an .   

5.3.2  Plan  focal  point responsibi l i ties    

The p lan ’s  focal  poin t shal l :  

•  assure  that the  p lan  i s  reviewed  and  updated  as  necessary;  

•  ensure  that any eng ineering  issues  are  comprehensivel y resolved  in  a  timel y manner.  

NOTE  The  use  of a  d ed icated  functi ona l  g roup,  such  as  a  component  eng ineering  g roup,  g reatl y i ncreases  the  
effi ciency and  effecti veness  of implementi ng  and  main tain i ng  a  p l an  owner’ s  ECMP.  

5.4  Plan  references  

The p lan  shal l  i ncl ude  a  l i st of references  to  a l l  the  documents  referenced  in  the  p lan ,  
i ncl ud ing  th is  techn ica l  speci fication ,  other i ndustry and  government documents,  and  the  plan  
owner’s  i n ternal  documents.  

5.5  Plan  appl icabi l i ty  

The p lan  shal l  document:  

a)  a l l  the  e lectron ic  component types  or technolog ies ,  and  

b)  the  range  of equ ipment manufactured  by the  p lan  owner to  wh ich  the  p lan  appl ies.  

NOTE  1  The  range  of equ i pment  i s  not  i n tended  to  be  a  l i s t  of part  numbers.  I t  can  i ncl ude,  for example,  the  
appl i cabl e  market  segment  such  as:  “ th i s  p l an  appl i es  to  a l l  equ ipment  manufactured  for aerospace  app l i cations. ”  I t  
a l so  can  i ncl ude  an  effecti vi ty d ate,  for example,  “ th i s  p l an  appl i es  to  a l l  n ew equ ipment,  and  to  components  
substi tu ted  i n to  exi sti ng  equ ipment. ”  The  range  of equ ipment  a l so  can  be  l im i ted  or requ i red  by certa in  contractual  
agreements .  

NOTE  2  Ground  support  test  equ i pment,  fl i gh t  demonstrator assembl ies ,  and  prototypes  are  typi cal l y exempt from  
the  ECMP requ i rements,  un l ess  the  p l an  owner states  otherwi se  i n  the  pl an .  
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5.6  Plan  implementation  

5.6. 1  ECMP compl iance  

The p lan  owner shal l  implement and  fo l l ow the  processes  documented  i n  the  p lan ,  wi th in  i ts  
range  of appl icabi l i ty.  Components  se lected  and  managed  accord ing  to  the  p lan  requ i rements  
are  cal l ed  ECMP-compl iant or pl an-compl ian t components.  

5.6.2  Plan  objectives  

The p lan  shal l  s tate  clearl y,  concise l y,  and  unambiguous l y:  

a)  what  the  p lan  owner does  to  accompl ish  each  of the  requ irements ;  

b)  how compl iance  to  the  p lan  is  demonstrated ;   

c)  the  evidence that i s  avai l able  to  show that the  requ irements  have  been  accompl ished ;  

d )  the  documented  processes  used  to  address  each  of the  requ i rements  l i sted  above and  
described  i n  4 . 1  to  4 . 9  depend ing  on  program  or product l ine  requ irements .  The  plan  
owner may,  wi th  appropriate  j usti fication ,  amend  the  above l ist of requ i rements  by add ing  
or deleti ng  requ irements .  I f th is  i s  done,  then  the  plan  is  assessed  accord ing  to  the  
amended  l is t of requ i rements  s tated  in  the  p lan .  

The  on l y type  of amendment perm i tted  is  to  add  or de lete  enti re  requ irements  ( those  
des ignated  and  described  in  4 . 1  to  4 . 9).  Mod i fication  of any of the  requ i rements  l i s ted  above  
and  described  i n  5 . 6 . 2  i s  not perm i tted .   

5.6.3  Plan  owner subcontracted  activi ti es   

The plan  owner shal l  flow down  to  i ts  potentia l  subcontractors  the  I EC TS  62239-1  appl icable  
requ i rements  or endorse  as  responsib le  of the  subcontracted  acti vi ties  the  implementation  of 
the  appropriate  acti ons  to  fu l fi l l  4 . 1  to  4 . 9.  

I n  e i ther case,  the  p lan  owner shal l  satisfy and  demonstrate,  wi th  objecti ve  evidence,  
compl iance  to  a l l  requ i rements  by documenting  how the  subcontractor i s  managed ,  and  
maintain ing  compl iance  wi th  the  appl icable  cl auses  of th is  techn ical  speci fication  regard less  
of the  source  from  wh ich  the  components  are  obtained  and  suppl ied .  

5.7  Plan  acceptance  

The p lan  shal l  be  accepted  when  the  p lan  owner and  customer agree  that  the  p lan  i s  
acceptable  to  both  parties,  i f the  customer chooses  to  exercise  the  ri ght of p l an  acceptance.  
Certi fication  by an  assessment body may be  used  as  evidence that the  plan  satisfies  the  
requ irements  of th is  techn ical  speci fication .  

NOTE   

– An  ECMP pl an  can  be  certi fi ed  by an  i n ternational  certi fi cation  body.   

– A p l an  owner ECMP plan  can  be  aud i ted  by the  customer.  A l ower l evel  ti er’ s  ECMP pl an  can  be  aud i ted  by the  
p l an  owner and /or the  customer.  I n formation  regard ing  ski l l s  of the  aud i tor and  h i s  trai n i ng  can  be  found ,  for 
example,  i n  appl i cab le  sections  of I ECQ documents:  I ECQ 03-4,  I ECQ OD  702  and  I ECQ OD  703.  

– The  p l an  owner can  get  obj ecti ve  evidence  that  the  subcontractor’ s  product sati sfi es  the  requ i rements  of th i s  
techn ical  speci fi cati on ,  accord i ng  to:  

1 ) certi fi cation  and /or aud i t  of the  subcontractor’ s  ECMP;  

2) appropri ate  tests  or anal yses.  

5.8  Plan  maintenance  

The plan  shal l  have  a  1 2-month  trans i ti on  time  a l lowed  before  compl iance  wi th  the  next 
revision  i s  requ ired .   

 

Copyright International  Electrotechnical  Commission  



 – 32  – I EC TS  62239-1 : 201 5  © I EC  201 5  

Annex A   
(informative)  

 
Requirement matrix for IEC TS  62239-1  

 

Table  A. 1  provides  the  requ irements  matrix for th is  techn ical  speci fication .  

Table  A. 1  – Requi rements  matrix 

Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

 

4 Techn ical  
requ i rements  

   

1  4 . 1  General  The  p l an  sha l l  
document the  
processes  used  by 
the  p l an  owner to  
accompl i sh  the  
requ i rements  a)  to  h ) .  

  

 

4.2  Component selection  
   

2  4 . 2 . 1  General  Al l  components  shal l  
be  selected  accord ing  
to  documented  
processes  and  sati sfy 
the  requ i rements  of 
4 . 2 .  

  

3  4 . 2 . 2  Appl i cation  cond i ti ons  
for use  

The  cond i ti ons  for 
use  of the  component 
shal l  be  adequatel y 
i den ti fi ed .  

  

4  4 . 2 . 3  Avai l abi l i ty and  
du rabi l i ty  

From  the  selection  
l evel ,  avai l abi l i ty and  
durabi l i ty sha l l  be  
considered  as  major 
component  selection  
cri teri a.  

  

5  4 . 2 . 4  Add i ti onal  performance  
(1 )  

Components  shal l  be  
selected  wi th i n  
temperatu re  ranges  
i n  excess  of or 
match ing  the  
temperatu re  range  
requ i red  i n  the  
appl i cation ,  see  
4 . 3 . 4 .  

  

6  4 . 2 . 4  Add i ti onal  performance  
(2)  

I f add i ti onal  
performance  i s  
requ i red  then  the  
component  shal l  be  
considered  as  a  
speci fi c  one  and  be  
un iquel y i d enti fi ed .  

  

7  4 . 2 . 5  Component  
i den ti fi cati on  

Each  selected  
component  shal l  be  
comprehensi vel y 
i den ti fi ed  wi th i n  the  
selection  process.  

  

 4.3  Component 
appl ication  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

8  4 . 3. 1 . 1  Appl i cation  processes  Li sted  i n  4 . 3. 2  to  
4 . 3 . 1 1  are  some  
categories  of 
component 
appl i cation  processes  
that  may be  
documented  i n  a  
p l an .  Not  a l l  of the  
categories  l i s ted  
below are  re levant  to  
every component 
appl i cation ;  therefore,  
the  requ i rements  
l i s ted  bel ow are  
appl i cable  on l y i f 
re l evant to  the  g i ven  
appl i cation .  The  pl an  
shal l :  

1 )  document the  
processes  that  are  
expected  to  be  
appl i cable  to  the  
majori ty of the  
p l an  owner’ s  
products ,  wi th  the  
understand ing  that  
some of the  
documented  
processes  may 
not  be  used  for 
speci fi c  programs  
or speci fi c  
functional i ty of 
products ;   

2 )  veri fy i f the  
equ i pment  
con tain i ng  the  
component i s  
capabl e  of 
con ti nu i ng  to  meet  
i ts  performance  
requ i rements  and  
speci fi cations  
throughou t the  
manufacturi ng ,  fu l l  
service  storage,  
and  operati ng  
l i fetime.  

  

9  4 . 3. 1 . 2  Design  reviews   I n  order to  determ ine  
the  des i gn  su i tabi l i ty 
of equ i pment,  there  
shal l  be  a  formal  
des ign  review where  
the  appl i cation  
techn ical  d es ign  
aspects  g i ven  below 
i n  4 . 3 . 2  to  4 . 3 . 1 1  are  
documented  for each  
component.   
The  fol l owi ng  
appl i cation  processes  
are  not  speci fi c  to  an  
i nd i vi dual  component,  
bu t  are  typical l y 
encountered  when  
the  component i s  
p l aced  i n to  a  ci rcu i t  
assembly.  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

1 0  4 . 3. 2  E lectromagneti c  
capabi l i ty  

The  component  
performance  shal l  be  
capabl e  of EMC 
compl iance  at  
equ i pment  l evel .  

  

1 1  4 . 3. 3. 1  Veri fi cation  of d erati ng  
cri teri a  

The  documented  
processes  shal l  veri fy 
that  the  component  i s  
used  wi th i n  the  
operati ng  l im i ts  
speci fi ed  by the  
component  
manufacturer.  

  

1 2  4 . 3. 3. 2  Fai l u re  to  meet  derati ng  
cri teri a  (1 )  

Al l  i nstances  i n  wh ich  
a  component fa i l s  to  
meet the  derati ng  
cri teri a  above  (see  
4 . 3 . 3 . 1 ) ;  these  shal l  
be  documented  i n  the  
des ign  records.  

  

1 3  4 . 3. 3. 2  Fai l u re  to  meet derati ng  
cri teri a  (2 )  

Ei ther correcti ve  
action  or j usti fi cation  
for not  sati sfying  the  
cri teri a  shal l  be  
documented .  

  

1 4  4 . 3 . 3 . 2  Fai l u re  to  meet derati ng  
cri teri a  (3 )  

These  anal yses  
(JEP1 49)  may requ i re  
i n formation  from  the  
component  
manufacturer not  
provi ded  i n  the  
publ i shed  data  
sheets;  i n  these  
cases,  the  
manufacturer shal l  be  
con tacted  to  
determ ine  the  data  
needed  to  support  
appropri ate  
appl i cation  of the  
component wi th  
regard  to  these  
i ssues.  

  

1 5  4 . 3 . 3 . 3 . 1  Component used  i ns i de  
the  ori g i nal  component  
manufacturers ’  
speci fi cations  

 

The  use  of 
components  wi th i n  
thei r speci fi cations  as  
defi ned  and  
guaran teed  by the  
ori g i na l  component  
manufacturer shal l  be  
implemented  before  
considering  
a l ternati ve  h i gh  ri sk 
sol u ti ons  such  as  
uprati ng  (see  
4 . 3. 3. 3. 2).  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

1 6  4 . 3. 3. 3. 2  Component  used  
ou ts ide  the  ori g i nal  
component 
manufacturers ’  
speci fi cations  (uprati ng  
process)  (1 )  

I f components  are  
used  ou ts ide  the  
ori g i na l  component  
manufacturers ’  
operati ng  
speci fi cations,  the  
p l an  owner shal l  
implement a  
capabi l i ty 
assessment process  
i ncl ud i ng  ri sk 
assessment and  ri sk 
m i ti gation  i n  the  
appl i cation .  

  

1 7  4 . 3. 3. 3. 2  Component  used  
ou ts ide  the  ori g i nal  
component 
manufacturers  
speci fi cations’  (uprati ng  
process)  (2 )  

The  p l an  owner shal l  
demonstrate  how the  
uprati ng  process  i s  
con trol l ed .  

  

1 8  4 . 3. 3. 3. 3  I den ti fi cati on  of uprated  
component ( 1 )  

A l i s t  of these  
components  used  
ou ts ide  the  operati ng  
l im i ts  speci fi ed  by the  
ori g i na l  component  
manufacturer shal l  be  
cl earl y i d enti fi ed  by 
the  p l an  owner wi th  
speci fi c  component  
references  and  
custom  d rawings.  

  

1 9  4 . 3. 3. 3. 3  I den ti fi cati on  of uprated  
component (2)  

The  customer shal l  
be  noti fi ed  of th i s  
uprated  component  
l i s t  upon  request.   

  

20  4 . 3. 4. 1  Thermal  su i tabi l i ty 
veri fi cation  

The  documented  
processes  shal l  veri fy 
that  the  component i s  
used  wi th i n  the  
temperatu re  l im i ts  
speci fi ed  by the  
ori g i na l  component  
manufacturer,  or by 
the  p l an  owner.   

  

21  4 . 3. 4. 2 . 2  Component  temperature    
uprati ng  process  (1 )  

I f components  are  
used  ou ts ide  the  
temperatu re  ranges  
speci fi ed  by the  
ori g i na l  component 
manufacturer,  the  
p l an  owner shal l  
implement a  
capabi l i ty 
assessment  process  
i ncl ud i ng  ri sks  
assessment  and  ri sks  
m i ti gation  i n  the  
appl i cation .  

  

22  4 . 3. 4. 2 . 2  Component  temperature    
uprati ng  process  (2)  

The  pl an  owner shal l  
demonstrate  how the  
temperatu re  uprati ng  
process  i s  control l ed .  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

23  4 . 3. 5. 1  Mechan ical  s tresses  The  documented  
processes  shal l  veri fy 
that  the  component i s  
mechan ical l y 
compatible  wi th  the  
appl i cation  i ncl ud ing  
mechan ical  fi t,  and  
has  the  abi l i ty to  
wi thstand  vi bration  
and  mechan ical  
shock.  

  

24  4 . 3. 5. 2  Mechan ical  s tresses  
generated  by 
temperatu re  variati on  
(cycl i ng )  

The  documented  
processes  shal l  veri fy 
that  the  component i s  
compatibl e  wi th  the  
mechan ical  s tresses  
generated  by 
m ismatches  of the  
coeffi cien ts  of 
thermal  expansion  of 
the  d i fferen t materia l s  
throughou t the  
appl i cation  l i fetime.  

  

25   4 . 3. 6  Testi ng ,  testabi l i ty,  and  
main tainab i l i ty  

The  documented  
processes  shal l  
assure  testabi l i ty and  
main tainab i l i ty of the  
equ i pment  by the  
p l an  owner.  

  

26  4 . 3. 7. 1  Avion ics  rad i ation  
envi ronment (1 )  

The  documented  
processes  shal l  veri fy 
that  the  components  
wi l l  operate  
successfu l l y i n  the  
appl i cation  wi th  
regard  to  the  effects  
of atmospheric  
rad i ation  on  them  i n  
accordance  wi th  
Clause  9  (SEE  
compl iance)  of 
I EC 62396-1 : 201 2  
and  wi th  reference  to  
the  other parts  of the  
I EC 62396  series.  

  

27  4 . 3. 7. 1  Avion ics  rad i ation  
envi ronment (2 )  

The  effects  of 
atmospheric  rad iati on  
and  thei r 
accommodation  shal l  
be  assessed  and  
documented .   
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

28  4 . 3. 7. 2  I nduced  rad iati on   When  avion ics  
e l ectron ics  i s  subject  
to  l arge  amounts  of 
total  dose  rad iati on ,  
for example  as  a  
resu l t  of s tructu ral  X-
rays  anal ys i s  or of X-
ray i nspecti on  i n  the  
e l ectron ic  board  
assembly process  
where  th i s  i s  
s i gn i fi can t (above  50  
rad ),  the  
consideration  shal l  be  
g i ven  wi th  regard  to  
the  impact on  the  
e l ectron ics  or on  the  
l im i tation  or removal  
of the  e l ectron ic  
equ i pment  from  
exposure  to  X-rays.  

  

29  4 . 3. 8  Management  of l ead -
free  term ination  fi n i sh  
and  sol deri ng  

The  p l an  owner sha l l  
document  a  l ead-free  
con trol  p l an  i n  
accordance  wi th  
I EC TS  62647-1  and  
I EC TS  62647-2 .  

  

30  4 . 3. 9  Counterfei ted ,  
fraudu l en t,  and  recycled  
component avoi dance  

The  pl an  owner shal l  
have  a  ri sk m i ti gation  
p l an  describ ing  how 
to  avoid  and  prevent  
the  use  of 
counterfei ted ,  
fraudu l ent  and  
recycl ed  components  
us ing   i n ternational   
s tandards,   for 
example   
I EC  TS  62668-1  or  
SAE  AS5553  or an  
equ i va len t  method .  

  

31  4 . 3 . 1 0  Moistu re  and  corros ion  The  documented  
processes  shal l  veri fy 
that  the  component i s  
compatibl e  wi th  the  
system  appl i cation  
envi ronment  for 
moisture  and  
corros ion .  

  

32  4 . 3 . 1 1  Add i ti onal  customer 
related  appl i cation  
requ i rements  

When  the  m iss ion  
profi l e  (see  4 . 6. 8)  
con tains  add i ti ona l  
customer 
requ i rements  wh ich  
are  ou ts ide  the  scope  
of th i s  p l an ,  then  the  
p l an  owner shal l  
demonstrate  how 
these  requ i rements  
are  accompl i shed .  

  

 4.4  Component 
qual i fi cation  

   

Copyright International  Electrotechnical  Commission  



 – 38  – I EC TS  62239-1 : 201 5  © I EC  201 5  

Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

33  4 . 4. 1  General  The  documented  
processes  shal l  veri fy 
that  the  i nsta l l ed  
component i s  
qual i fi ed  for the  
appl i cation  
requ i rements  for 
performance  and  
re l i abi l i ty th rough  the  
processes  l i s ted  i n  
th i s  techn ical  
speci fi cation .  

  

34  4 . 4. 2  M in imum  component 
qual i fi cation  
requ i rements  

Components  shal l  be  
obtai ned  from  
manufacturers  who  
meet the  
requ i rements  of 
4 . 4 . 3 ,  4 . 4. 4 ,  and  
4 . 4 . 5;  where  these  
requ i rements  are  not  
met then  4 . 4 . 6  
appl i es.  

  

35  4 . 4. 3. 1  Qual i ty system  The  ori g i nal  
component 
manufacturer shal l  
have  a  q ual i ty system  
assessed  to  an  
i n ternati onal l y 
recogn ised  qua l i ty 
management  system .  

  

36  4 . 4. 3. 2  Qual i ty system  
assessment  

The  p l an  owner sha l l  
demonstrate  how the  
qual i ty management 
system  of the  ori g i nal  
component 
manufacturer i s  
main tained .  

  

37  4 . 4. 4  Orig i nal  component 
manufacturer process  
management approval  

The  p l an  owner sha l l  
veri fy that  the  ori g i na l  
component 
manufacturer has  a  
manufacturi ng  
process  capabi l i ty 
u ti l i zi ng  
manufacturi ng  
technol og i es  wi th  
demonstrabl e  
repeatabi l i ty wh ich  
may be  sati sfi ed  by 
a)  or b ) .  

  

38  4 . 4. 5. 1  Demonstration  of 
component qual i fi cati on  
– General  ( 1 )  

The  p l an  owner sha l l  
document  and  j usti fy 
the  approach  for 
obtai n i ng  the  requ i red  
qual i ty and  rel i abi l i ty 
i ncl ud i ng  the  
component 
qual i fi cation  process  
for each  component 
veri fyi ng  that  the  
i nstal l ed  component 
i s  qual i fi ed  for the  
ci rcu i t  app l i cation  
requ i rements .  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

39  4 . 4. 5. 1  Demonstration  of 
component qual i fi cati on  
– General  (2)  

Component 
qual i fi cation  can  be  
demonstrated  by any 
of 4 . 4. 5. 2  to  4 . 4. 5. 3 ,  
bu t  the  choice  shal l  
be  j usti fi ed .  

  

40  4 . 4 . 5. 3 . 2 . 1  Su i tabl e  component 
manufacturer data   

The  p l an  owner sha l l  
review such  defi ned  
qual i fi cation  testi ng  
wi th  acceptance  
cri teri a  and  resu l ti ng  
data  for su i tab i l i ty i n  
the  end  appl i cati on  
and  val i date  that  
each  component type  
u ti l i zed  i s  adequatel y 
qual i fi ed  for the  
customer 
performance  
requ i rements.  

  

41  4 . 4 . 5. 3 . 2 . 2  Use  of JESD94  I f the  use  of JESD94  
i s  determ ined  to  be  
appl i cable  to  any 
components  to  be  
used  on  an  avi on i cs  
appl i cation ,  i t  sha l l  be  
speci fi cal l y 
demonstrated  that  the  
manufacturer’ s  
qual i fi cation  data  was  
appl i cable  to  the  
avi on ics  appl i cation .  

  

42  4 . 4. 5. 3. 3  I n -service  experience  Sati sfactory 
performance  
i ncl ud i ng  re l i abi l i ty of 
the  component i n  a  
s im i l ar or harsher 
envi ronment  shal l  be  
documented .   

  

43  4 . 4. 5. 3. 4  S im i l ari ty  The  p l an  sha l l  
add ress  the  g round  
ru les  for assessment  
by s im i l ari ty to  other 
components  i ncl ud ing  
documentary 
evi dence  from  test  
data  or i n -service  
experience  of a  
previ ously qua l i fi ed  
associated  
component.  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

44  4 . 4. 5. 3. 5  P lan  owner add i ti onal  
val i dati on  

I f p l an  owner 
val i dati on  i s  u ti l i zed  
because  the  
component 
qual i fi cation  
i n formation  avai l able  
does  not  support  use  
of the  component  i n  
the  appl i cation ,  th i s  
shal l  be  j usti fi ed  
demonstrati ng  that  no  
other sati sfactory 
a l ternati ve  exi sts  and  
a  su i tabl e  fi nal  
acceptance  test  for 
each  end  product 
done  wi th  defi ned  
and  j usti fi ed  marg i ns.  

  

45  4 . 4. 6  Qual i fi cati on  of 
components  from  a  
suppl i er that  i s  not  
qual i fi ed  

I f the  component  
suppl i er i s  not  
qual i fi ed ,  then  the  
p l an  shal l  d ocument  
how the  components  
are  qua l i fi ed .  

  

46  4 . 4. 7. 1  Distribu tor process  
management  approval  –
General  (1 )  

The  p l an  owner shal l  
veri fy that  the  
d i s tri bu tors  have  a  
documented  qua l i ty 
management system  
i n  a  s im i l ar way to  
4 . 4. 3. 1  or 4 . 4 . 3 . 2 ,  
re l ated  to  the  ori g i nal  
component  
manufacturer,  based  
on  as  a  m in imum  an  
i n ternati onal l y 
recogn ised  qual i ty 
management system  
for a l l  i ts  acti vi ti es  
i ncl ud i ng  storage,  
component  hand l i ng ,  
traceabi l i ty,  testi ng ,  
sh ipment,  i n formation  
and  techn ical  d ata  
hand l i ng .   

  

47  4 . 4 . 7 . 1  Distribu tor process  
management  approval  – 
General  (2 )  

The  p l an  owner shal l  
veri fy that  the  
d i s tri bu tors  have  a  
coun terfei ted  
e l ectron ic 
components  
avoidance  process.  

  

48  4 . 4 . 7 . 2  Franch ised  d i stri bu tors  Wherever possib l e  
the  supp ly of 
components  from  an  
ori g i na l  component 
manufacturer or 
ori g i na l  component 
manufacturer 
franch ise  shal l  be  
selected  over non -
franch ised  
d i s tri bu tors.  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

49  4 . 4. 7. 3  Non -franch ised  or non-
au thori sed  d i s tri bu tors  

The  p l an  owner shal l  
implement  i n  the  
frame  of i ts  
counterfei ted  
e l ectron ic  
components  
avoidance  process  
measures  for 
preventi ng  and  
avoid i ng  procu rement  
and  suppl y of 
counterfei ted  or 
fraudu l ent  
components .  

  

50  4 . 4. 8  Subcontractor assembly 
faci l i ty q ual i ty and  
process  management 
approval  

The  pl an  owner sha l l  
veri fy that  a l l  
subcontract  assembly 
faci l i ti es  have  a  
documented  q ual i ty 
management  system  
i n  accordance  wi th  an  
i n ternati onal l y 
recogn ised  qua l i ty 
management  system  
or equ i val ent,  where  
speci fi c  atten tion  i s  
made  to  the  fol l owi ng  
requ i rements  for 
avi on ics  p l an  owners:  

1 )  Component  
traceabi l i ty i s  
main tained  to  the  
ori g i na l  
manufacturer.  

2 )  Component  
substi tu ti ons  are  
approved  by the  
pl an  owner.  

3)  The  
requ i rements  of 
4 . 7  are  met.  

  

 4.5  Continuous  
component  qual i ty 
assurance  

   

51  4 . 5. 1  General  qual i ty 
assurance  requ i rements  

The  documented  
processes  shal l  
assure  the  
con ti nuous  qual i ty 
and  performance  of 
a l l  components  used  
throughou t the  
production  cycle,  
prior to  d el i very.  

  

52  4 . 5. 2 . 1  Component  
manufacturer qual i ty 
assurance  

Components  shal l  be  
pu rchased  from  
sources  that  have  
been  successfu l l y 
assessed  by an  
accred i ted  
component  
assessment system ,  
wh ich  i ncl udes  a  
means  to  assess  
con ti nuous  qual i ty 
assurance.  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

53  4 . 5. 2 . 2  Component  qual i ty 
assurance  data  

Where  the  
requ i rement of 
4 . 5. 2 . 1  i s  not  met,  the  
p l an  owner shal l  h ave  
a  process  to  assure  
that  compl iance  to  
the  component 
speci fi cation  i s  
main tained ,  e i ther by 
the  ori g i nal  
component 
manufacturer test  or 
p l an  owner test.  

  

54  4 . 5. 3  P lan  owner i n -house  
conti nuous  mon i tori ng  

The  p l an  owner sha l l  
have:  

a)  a  documented  
process  i ncl ud ing  
the  vari ous  l evel s  
of process ing ,  
assembly and  test  
of the  equ ipment  
to  assure  the  
requ i red  
performance  of 
components  pri or 
to  del i very of the  
equ i pment,  and  
i ncl ud i ng :  
i denti fi cati on ,  
recovery and  
record ing  of 
component  
removals  or 
repl acements  
du ri ng  i n -house  
processing ;  

b)  an  i n vesti gation  of 
s i gn i fi can t 
component  
repl acement  
trends,  equ i pment 
repai r actions  or 
pattern  of 
component  
repl acements  (that  
are  i nd icati ve  of a  
potenti a l  
component  
problem)  to  
determ ine  root 
cause;  

c)  an  appropriate  
root  cause  
anal ys i s  and  
correcti ve  actions  
approach .   
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

55  4. 5. 4  Component  design  and  
manufacturi ng  process  
change  mon i tori ng  

The  process  for 
tracking  (or 
detecti ng ),  and  
mon i tori ng  
component desi gn  
and  manufactu ri ng  
process  change  data,  
wi th  anal ys i s  and  
appropri ate  correcti ve  
actions,  shal l  be  
documented  i ncl ud i ng  
the  effects  of these  
changes  on  
equ i pment  
performance  and  
us ing  desi gn  change  
procedu res  i n  
accordance  wi th  4 . 9.  

  

 4.6  Component 
dependabi l i ty  

   

56  4 . 6. 1  General  The  documented  
processes  shal l  
assure  the  re l i ab i l i ty,  
ava i l abi l i ty,  
obsolescence  
management and  
main tainab i l i ty of the  
components  used  
throughou t the  
customer agreed  
warran ty period  or 
main tenance  period  
and /or agreed  l i fetime  
of the  equ ipment 
provi ded  the  end  user 
uses  the  equ ipment  
wi th i n  the  agreed  
envi ronmental  l im i ts .  

  

57  4 . 6. 2  Component  avai l abi l i ty 
and  associated  ri sk 
assessment  

The  documented  
processes  shal l  
i den ti fy ri sks  
associated  wi th  the  
ava i l abi l i ty of the  
component,  and  the  
methods  to  m i ti gate  
those  ri sks.  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

58  4. 6. 3  Component  
obsolescence  

The  p l an  owner shal l  
prepare  an  
obsolescence  
management  p l an  
add ressing  
obsolescence  i ssues  
from  design  th rough  
support  i ncl ud ing :   

•  pro-acti ve  
measures  for 
component  
obsolescence  

•  component  
obsolescence  
awareness  

•  reaction  to  
component  
obsolescence  

and  defi ne  
documented  
processes  to  resol ve  
obsolete  component 
occurrences  to  
assure  conti nued  
production  and  
support  as  requ i red .  

  

59  4 . 6. 6  Reporti ng  During  the  contract  
peri od  of 
performance,  the  pl an  
owner shal l  main tain  
a  period ic  report.  

  

60  4 . 6. 7  Sem iconductor 
rel i abi l i ty and  wear ou t  

Sem iconductor wear 
ou t  considerations  
us ing  avai l ab le  
su i table  models  for 
the  appl i cation  shal l  
be  requ i red  for h i gh l y 
complex i n tegrated  
sem iconductors  
manufactured  i n  
90  nm  process  node  
and  below i ncl ud ing  
SRAMs,  DRAMs  
(SDRAMs,  DDR 
series),  fl ash  
memories  (NOR l og ic  
gate,  NAND l og ic  
gate),  MRAMs,  
m icroprocessors ,  and  
FPGAs;  when  
ava i l able,  anal ys i s  of 
data  from  the  ori g i na l  
component 
manufacturer can  
l ead  to  i den ti fy 
rel i abi l i ty and  wear 
ou t  ri sks  accord i ng  to  
g i ven  appl i cation  
s tress  l evel s .  Refer to  
Annex C  for 
add i ti onal  
i n formation .  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

61  4 . 6. 8  Rel i abi l i ty assessment  The  documented  
processes  shal l :  

•  Defi ne  the  
m iss ion  profi l e  of 
the  component as  
wel l  as  the  
appl i cation  
re l i abi l i ty 
requ i rements  
i ncl ud i ng  the  
expected  l i fetime  
of the  m i ss ion .  

•  I den ti fy the  
component  stress  
cond i ti ons  that  
cou ld  poten ti al l y 
shorten  
component  
l i fetime  i n  the  
appl i cation  and  
the  fai l u re  
mechan isms 
i nvolved .  

•  Veri fy that  the  
component  
u ti l i zed  i s  
compatible  wi th  
the  appl i cati on  
m iss ion  profi l e  
and  the  re l i abi l i ty 
requ i rements  
through  the  
processes  l i s ted  
i n  th i s  techn ical  
speci fi cation ,  
i ncl ud i ng  
sem iconductor 
wear ou t  
characteri sti cs  
wh ich  wou l d  not  
be  compatib le  
wi th  the  requ i red  
appl i cation  
l i fetime,  and  
i den ti fy and  l i s t  
the  component  
that  i s  suscepti ble  
to  wear ou t  pri or 
to  the  end  of the  
appl i cation  
l i fetime.  

•  J usti fy the  l i fetime  
of the  i nstal l ed  
component i n  the  
appl i cation  and  
demonstrate  
m i ti gation  actions  
i n  case  the  
component i s  
susceptib le  to  
wear ou t  pri or to  
the  end  of the  
appl i cation  
l i fetime  and  wou l d  
not  be  sati sfactory 
towards  the  
appl i cation  
rel i abi l i ty 
requ i rements .  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

62  4.7  Component 
compatibi l i ty wi th  the  
equ ipment 
manufacturing  
process  

The  documented  
processes  shal l :  

a)   i denti fy the  key 
manufacturi ng ,  
assembly,  
sh ippi ng ,  
hand l i ng ,  s torage,  
test,  repai r and  
rework processes  
by the  p l an  owner 
and  associated  
subcontractors;  
and  

b)   describe  how thei r 
impact  on  
components  i s  
i denti fi ed ,  
documented  and  
control l ed .  

  

 4.8  Component data     

63  4 . 8. 1  General  The  p l an  owner sha l l  
have  a  system  for 
col l ection ,  s torage,  
retri eval ,  anal ys i s  
and  reporti ng  of a l l  
re l evant data  from  
the  component 
manufacturer,  
equ i pment  des ign ,  
equ i pment  
manufacturi ng  and  
equ i pment  use  i n  
service,  and  for 
keeping  the  data  as  
per customer or 
regu latory 
requ i rements.  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

64  4 . 8. 2  M in imum  component 
data  requ i rements  

The  documented  
processes  shal l  
ensure  that  the  
component data  and  
any add i ti onal  
i n formation  are  
ava i l able  to  ensure  
su i tabi l i ty i n  the  
appl i cation :  

•  For off-the-shel f 
components :   
data  sheet,  
techn ical  and  
appl i cation  
notes,  cond i ti ons  
of use,  
qual i fi cation  and  
qual i ty 
mon i tori ng  data,  
packag ing  data,  
re l i abi l i ty d ata,  
ava i l abi l i ty 
i n formation ,  
s torage  
cond i ti ons,  
assembly data  
(for example,  
sol deri ng  
cond i ti ons),  
productibi l i ty 
data  ( i ncl ud ing  
storage,  
sol dering  
cond i ti ons,  etc. ),  
l ead -free  status  
and  l ead -free  
term ination  
fi n i sh .  

•  For components  
speci fi ed  by the  
pl an  owner:  the  
speci fi c  
documentation  
( i ncl ud ing  
speci fi cation ,  
manufacturer 
data  and  
process,  
re l i abi l i ty,  
speci fi c  tests  and  
screen i ng ,  and  
associated  i n -
house  
con ti nuous  
mon i tori ng).  

  

 4.9  Configuration   control     
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

65  4 . 9. 1  General  The  documented  
processes  shal l  veri fy 
that  the  equ i pment 
confi gu rati on  con trol  
i s  main tai ned  relati ve  
to  the  component  
usage  i n  the  
appl i cation ,  i ncl ud i ng  
the  fol l owing  as  
m in imum  
requ i rements:   

a)  Each  assembly 
has  a  con trol l ed  
components  l i s t.   

b)  A documented  
path  to  the  
ori g i na l  
component  
manufacturer i s  
requ i red .  

c)  Each  time  the  
documented  path  
i s  m iss ing ,  
parti cu lar 
qual i fi cation  
or/and  add i ti ona l  
documentation  i s  
requ i red  to  ensu re  
compatib i l i ty wi th  
the  appl i cation .  

  

66  4 . 9. 2  Al ternati ve  components  Al ternati ve  
components  shal l  
have  an  approved  
process  to  estab l i sh  
that  they are  
acceptabl e  i n  the  
appl i cation  wi th  the  
same  qual i ty and  
rel i abi l i ty l eve l .  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

67  4 . 9. 3  Al ternati ve  sources  the  a l ternati ve  sou rce  
component 
performance  (fi t,  
form ,  function  and  
productib i l i ty)  shal l  
be:   

a)  Fu l l y compl ian t  
wi th  the  
component  
d rawing  (or the  
data  sheet and  
techn ical  
performance  
notes)  of the  
previ ous  
component,  as  
described  wi th i n  i ts  
se lection  process.  

b)  Selected  to  ensure  
that  the  re l i abi l i ty,  
functional i ty,  
performance,  
i n terchangeabi l i ty,  
etc. ,  of the  
equ i pment  or 
assembly are  not  
comprom ised .  

  

68  4 . 9. 4  Equ ipment  change  
documentati on  

Al l  component  
substi tu ti ons  shal l  be  
documented  and  
i ncl ude  the  
i n formation  i n  4 . 9. 4  
as  per agreement 
between  the  i n vol ved  
parti es  (typical l y 
between  the  a i rcraft  
manufacturer and  
avi on ics  p l an  owner).  

  

69  4 . 9. 5  Customer noti fi cati ons  
and  approvals  

Customer 
noti fi cations  and  
approvals  shal l  be  
defi ned  between  p lan  
owner and  customer,  
i f requ i red .  

  

70  4 . 9. 6  Focal  organ ization  A focal  organ i zati on  
( i n ternal  to  the  pl an  
owner)  for 
confi gu rati on  con trol  
shal l  be  i denti fi ed  i n  
the  p l an .  

  

 5 Plan  admin istration  
requ i rements  

   

71  5. 1  P lan  organ i zation  The  p l an  sha l l  be  
organ i zed  i n  such  a  
manner that  each  of 
the  requ i rements  of 
Clause  4  i s  
add ressed  cl earl y,  
concisely and  
unambiguous l y.  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

72  5. 2  P lan  terms  and  
defi n i ti ons  

The  terms  and  
defi n i ti ons  used  i n  
the  p l an  shal l  be  
those  of Cl ause  3  of 
th i s  techn ical  
speci fi cation ,  u n less  
they are  cl earl y 
defi ned  otherwise  i n  
the  p l an .  

  

73  5. 3. 1  P lan  focal  poin t  – 
Primary i n terface  

The  pl an  sha l l  
i den ti fy an  au thori ty 
or an  organ ization  to  
serve  as  the  primary 
i n terface  between  the  
p l an  owner and  
ou ts ide  parti es  i n  
matters  pertai n i ng  to  
the  p l an .  

  

74  5. 3. 2  P lan  focal  poin t  
respons ibi l i t i es  

The  pl an ’ s  focal  poi n t  
shal l :  

•  assure  that  the  
p l an  i s  reviewed  
and  updated  as  
necessary,  

•  ensure  that  any 
eng i neeri ng  
i ssues  are  
comprehensi vel y 
resol ved  i n  a  
t imely manner.  

  

75  5. 4  P lan  references  The  pl an  sha l l  i ncl ude  
a  l i s t  of references  to  
a l l  the  documents  
referenced  i n  the  
p l an ,  i ncl ud i ng  th i s  
techn ical  
speci fi cation ,  other 
i ndustry and  
government  
documents,  and  the  
p l an  owner’ s  i n ternal  
documents.  

  

76  5. 5  P lan  appl i cabi l i ty  The  pl an  sha l l  

document:  

a)  a l l  the  e l ectron ic 
component  types  
or technolog ies,  
and  

b)  the  range  of 
equ i pment 
manufactured  by 
the  pl an  owner to  
wh ich  the  pl an  
appl i es .  
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Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

77  5. 6. 1  ECMP compl iance  The  p l an  owner sha l l  
implement  and  fol l ow 
the  processes  
documented  i n  the  
p l an ,  wi th i n  i ts  range  
of appl i cabi l i ty.  
Components  selected  
and  managed  
accord i ng  to  the  pl an  
requ i rements  are  
cal l ed  ECMP-
compl ian t  or p l an -
compl ian t  
components .  

  

78  5. 6. 2  P lan  ob jecti ves  The  pl an  sha l l  s tate  
cl earl y,  concisel y,  
and  u nambiguous l y:  

a)  what  the  pl an  
owner does  to  
accompl i sh  each  of 
the  requ i rements;  

b)  how compl iance  to  
the  pl an  i s  
demonstrated ;   

c)  the  evidence  that  
i s  avai l abl e  to  
show that  the  
requ i rements  have  
been  
accompl i shed ;  

d )  the  documented  
processes  used  to  
add ress  each  of 
the  requ i rements  
l i s ted  above  and  
described  i n  4 . 1  to  
4 . 9  depend ing  on  
program  or product 
l i ne  requ i rements.  
The  p l an  owner 
may,  wi th  
appropri ate  
j usti fi cation ,  
amend  the  above  
l i s t  of requ i rements  
by add i ng  or 
deleti ng  
requ i rements.  I f 
th i s  i s  done,  then  
the  pl an  i s  
assessed  
accord i ng  to  the  
amended  l i s t  of 
requ i rements  
stated  i n  the  p l an .  

  

Copyright International  Electrotechnical  Commission  



 – 52  – I EC TS  62239-1 : 201 5  © I EC  201 5  

Requ i rement 
no.  

IEC  TS  
62239-1  

(ed i tion  2 .0)  
clause or 
subclause  

IEC  TS  62239-1  
(ed i tion  2 . 0)  

clause or subclause  
ti tl e  

Abbreviated  
requ i rement  

E IA-STD-
4899  

clause or 
subclause  

P lan  owner i n ternal  
reference  to  meet 

clause/subcl ause or  
statement of what 
plan  owner does  to  
sati sfy requ i rements  

79  5. 6. 3  P lan  owner 
subcontracted  acti vi ti es  
(1 )  

The  p l an  owner sha l l  
fl ow down  to  i ts  
poten ti al  
subcontractors  th i s  
techn ical  
speci fi cation ’ s  
appl i cable  
requ i rements  or 
endorse  as  
responsibl e  of the  
subcontracted  
acti vi ti es  the  
implementation  of the  
appropri ate  actions  to  
fu l fi l  4 . 1  to  4 . 9 .  

  

80  5. 6. 3  P lan  owner 
subcontracted  acti vi ti es  
(2)  

I n  e i ther case,  the  
p l an  owner shal l  
sati sfy and  
demonstrate,  wi th  
objecti ve  evi dence,  
compl iance  to  a l l  
requ i rements  by 
documenting  how the  
subcontractor i s  
managed  and  
main tain i ng  
compl iance  wi th  the  
appl i cable  cl auses  of 
th i s  techn ical  
speci fi cation  
regard less  of the  
source  from  wh ich  
the  components  are  
obtai ned  and  
suppl i ed .  

  

81  5. 7  P lan  acceptance  The  pl an  sha l l  be  
accepted  when  the  
p l an  owner and  the  
customer agree  that  
the  p l an  i s  acceptable  
to  both  parti es,  i f the  
customer chooses  to  
exerci se  the  ri gh t  of 
p l an  acceptance.  
Certi fi cati on  by an  
assessment  body 
may be  used  as  
evi dence  that  the  
p l an  sati sfi es  the  
requ i rements  of th i s  
techn ical  
speci fi cation .  

  

82  5. 8  P lan  main tenance  The  p l an  sha l l  have  a  
1 2-month  trans i ti on  
t ime  a l l owed  before  
compl iance  to  the  
next  revi s ion  i s  
requ i red .  

  

NOTE  The  SAE  has  produced  E IA-STD-4899  wh ich  i s  an  ECMP,  E lectron ic  Component Management P lan  s im i l ar 
to  th i s  techn ical  speci fi cation .  
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Annex B  
(informative)  

 
Typical  qual i fication  requirements  and  typical  component 

minimum qual i fication  requirements  
 

Annex B  i s  des igned  to  provide  gu idance on  qual i fication  tests  for various  component types  as  
shown  i n  Table  B. 1 .  These  tests  are  su i table  for the  p lan  owner to  demonstrate  by testing  on  
a  represen tati ve  sample  of components  that the  component type  is  su i table  for the  avion ics  
appl ication .  
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Table  B. 1  – Typical  qual i fication  requ i rements  and  typical  component min imum qual i fication  requ irements  (1  of 3)  

Component type  Typical  test method  Suggested  m in imum   
qual i fication  requ i rements   

Comments  

Hermetic,  
m icroci rcu i ts  and  
d i screte  d iodes  or 
transistors   

AEC-Q1 00  

I EC TS  62686-1   

J ESD 47  

JESD 94  a   

M I L-PRF-38535  

M I L-STD-883  or for 
example  DLA SMD-
5962-8751 7  

M I L-PRF-1 9500  

D ie:   

1 )  H i gh  temperatu re  operati ng  l i fe  (HTOL)  test  1  000  h  steady state  l i fe  test  at  +1 25  °C,   

2 )  Wri te/erase  endu rance  l i fe  testi ng  for memories   

3)  Data  reten tion  bake  for memories,  1  000  h  at  +1 25  °C  

4)  H igh  temperatu re  reverse  bi as  (HTRB)  testi ng  for sem iconductors  for 1  000  h  at  1 50  °C   

5)  I n term i tten t  operati ng  l i fe  where  appl i cabl e  for sem iconductors  for 1  000  h   

Hermeti c  package:  

1 )  Precond i ti on  SMT packages   

2 )  Temperatu re  cycl i ng  for 1 00  cycles  to  M I L-STD-883  method  1 01 0  post  e l ectri cal  testi ng  
fol l owed  by seal  test   

Components  are  d i vi ded  i n to  
generic  fam i l i es  for testi ng ,  see  
M I L-PRF-38535  for gu i del i nes.   

Speci fi cati on  DLA SMD-5962-
8751 7  i s  an  example  of a  
component  l eve l  deta i l  d rawing  
speci fi cation  produced  by the  
US  Department of Defense.   

Non  hermetic  COTS,  
encapsu lated  
m icroci rcu i ts  and  
d i screte  d iodes  or 
transistors  

AEC-Q1 00  

AEC-Q1 01  

I EC TS  62686-1   

JESD 47  

JESD94  a  

M I L-STD-883   

D ie:   

1 )  H i gh  temperatu re  operati ng  l i fe  (HTOL)  test  1  000  h  s teady state  l i fe  test  at  +1 25  °C,  
sample   

2 )  Wri te/erase  endu rance  l i fe  testi ng  for memories   

3)  Data  retention  bake  for memories,  1  000  h  at  +1 25  °C   

4)  H igh  temperatu re  reverse  b i as  (HTRB)  testi ng  for sem iconductors  for 1  000  h   

5)  I n term i ttent  operati ng  l i fe  where  appl i cabl e  for sem iconductors  for 1  000  h   

P l asti c  encapsu l ated  package:   

1 )  Precond i ti on  SMT packages   

2)  Temperatu re  cycl i ng  for 1  000  cycl es  –55  °C  to  +1 25  °C  or 500  cycles  for –65  °C  to  

+1 50  °C,   

3 )  Hum id i ty testi ng :   

 THB  1  000  h  at  85  °C  and  85  %  RH   

 HAST at  1 30  °C  for 96  h   

 Au toclave  1 21  °C  and  1 00  %  RH  for 96  h ,  1 5  ps ig  (pound/square  i nch  [gauge] )  
unbi ased   

 H3TRB  for sem iconductors  for 1 000  h  at  85  °C  and  85  %  RH  wi th  reverse  b ias    

 fo l l owed  by e l ectri cal  testi ng  

Components  are  d i vi ded  i n to  
generic  fam i l i es  for testi ng ,  see  
M I L-PRF-38535  or AEC-Q1 00  
or AEC-Q1 01  for gu i del i nes.   

Samples  s i zes  for the  HTOL 
testi ng  are  s tati sti cal l y 
s i gn i fi cant  to  enable  calcu lation  
of F I T  rates  for l ong  term  
Arrhen i us  h i gh  temperature  
operati ng  l i fe  fa i l u re  rates.  
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Table  B . 1  (2 of 3)  

Component type  Typi cal  test method  Suggested  m in imum   
qual i fi cation  requ i rements   

Comments  

Crystal  osci l l ators  MIL-PRF-5531 0  

AEC-Q200  

Crystal :  

1 )  Frequency ag ing  

Packag ing :  

2 )  Vibrati on   

3)  Shock 

4)  For p l asti c  encapsu lated :   

 Hum id i ty testi ng :   

 THB  1  000  h  at  85  °C/85  %  RH   

 HAST at  1 30  °C  for 96  h   

 Au toclave  1 21  °C/1 00  %  RH  for 96  h ,  1 5  ps i g  (pound /square  i nch  [gauge] )   u nbiased   

Components  are  d i vi ded  i n to  
generic  fam i l i es  for testi ng ,  see  
M I L-PRF-5531 0  or AEC-Q1 00  
for gu ide l i nes.  

Resi stors   AEC-Q200  

M I L-PRF-551 82  

M I L-PRF-55342  

Resistor e l ement:  

1 )  Load  l i fe  testi ng ;  1  000  h  or more  at  max operati ng  temperature   

Packag ing :  

2)  Ceram ic un -encapsu l ated  SMT packages:  Temperatu re  cycl i ng   

3)  P lasti c  encapsu l ated  packages :  Moistu re  res i stance  or h um id i ty steady state  and  
temperatu re  cycl i ng   

Components  are  d i vi ded  i n to  
generic  fam i l i es  for testi ng ,  see  
M I L-PRF-551 82  or AEC-Q1 00  
for gu ide l i nes.  

Samples  s i zes  for the  l oad  l i fe  
testi ng  are  stati s ti cal l y 
s i gn i fi can t to  enable  calcu lation  
of F I T  rates  for l ong  term  
Arrhen i us  h i gh  temperature  
operati ng  l i fe  fai l u re  rates.  

Capaci tors   AEC-Q200  

M I L-PRF-55342  

Capaci tor e l ement:   

1 )  Load  l i fe  testi ng ;  1  000  h  or more  at  max operati ng  temperature   

Packag ing :  

2)   Ceram ic un -encapsu l ated  SMT packages:  Temperatu re  cycl i ng   

3)  P lasti c  encapsu l ated  packages :  Moistu re  res i stance  or h um id i ty s teady state  and  
temperatu re  cycl i ng   

Components  are  d i vi ded  i n to  
generic  fam i l i es  for testi ng ,  see  
M I L-PRF-55  or AEC-Q200  for 
gu i del i nes.  

Samples  s i zes  for the  l oad  l i fe  
testi ng  are  stati sti cal l y 
s i gn i fi can t to  enable  calcu lati on  
of F I T  rates  for l ong  term  
Arrhen i us  h i gh  temperature  
operati ng  l i fe  fai l u re  rates.  
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Table  B . 1  (3 of 3)  

Component type  Typi cal  test method  Suggested  m in imum   
qual i fi cation  requ i rements   

Comments  

Magnetics   AEC-Q200  

M I L-PRF-21 028  

M I L-PRF-27  

Li fe  testi ng  

Temperatu re  cycl i ng  

Hum id i ty  

Vibrati on  

D ie l ectri c  wi thstand  vol tage   

I nsu lation  res i stance  

 

Connectors   MIL-DTL-38999  series  

M I L-DTL-501 5  

M I L-STD-1 344  

E IA364. 09  

Li fe  testi ng  

Temperatu re  cycl i ng  

Hum id i ty  

Durabi l i ty  

Vibrati on  

D ie l ectri c  wi thstand  vol tage   

I nsu lation  res i stance  

M I L  speci fi ed  external  
connectors  are  recommended .  

a  JESD94  i s  used  for characteri s i ng  speci fi c  envi ronments.  Therefore  review how the  component  manufactu rer has  appl i ed  JESD  94  for the  speci fi c  part  and  analyse  each  
envi ronment to  check su i tabi l i ty for the  end  appl i cati on .  
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Annex C  
(informative)  

 
Semiconductor rel iabi l i ty and  wear out 

 

Semiconductor wear ou t cons iderations  may be  requ i red  for h igh  densi ty,  h igh l y complex 
s i l i con  based  technology componen ts  of featu re  s i ze  90  nm  and  below i nclud ing  SRAMs,  
DRAMs (SDRAMs,  DDR series) ,  flash  memories  (NOR log ic gate,  NAND l og ic gate) ,  MRAMs,  

m icroprocessors,  and  FPGAs.  Components  that have  feature  s i zes  above 0 , 1  µm  have been  
used  i n  avion ics  appl ications  and  in  order to  perform  rel i ab i l i ty pred ictions  a  constant fai l u re  
rate  wi th  time has  been  successfu l l y used  wi th  no  cons ideration  of wear ou t of the  
sem iconductor components  ( i ncreas ing  rate  of fa i l u re  wi th  time).  However,  by reducing  

technology feature  s izes  be low 0, 1  µm,  curren t l eakage,  dens i ty and  the  i n ternal  s tresses  
(power per un i t volume,  e lectric fi e ld )  wi th in  these  components  have  greatl y been  i ncreased  
because  the  b ias  vol tage  and  currents  on  one  s i de,  and  the  geometric features  on  the  other 
s ide,  have  not been  shrunk in  a  homothetic way wi th  the  same factor.  As  a  consequence for 
these  kinds  of components,  i n ternal  e l ectrica l  stresses  have  enhanced  degradation  
mechan isms  and  may impact both  the  rel i ab i l i ty and  operating  l i fe  i n  the  appl ication  
envi ronment.   

Some degradation  mechan isms  have  been  i den ti fied  and  these  i nclude:  

•  hot carrier i n jection  (HCI ) ;  

•  time  dependent d ie lectric  breakdown  (TDDB);  

•  pos i ti ve  b ias  temperatu re  instabi l i ty (PBTI )  and  negative  b ias  temperature  instabi l i ty 
(NBTI );  

•  e lectro-m igration  (EM);  

•  t ime  dependent d ie lectric  breakdown  (TDDB)  for i n tra-metal  d ie lectric ( IMD)  and  i n ter- level  
d ie lectric  ( I LD).  

As  a  popu lation  wi th in  equ ipment during  operational  usage  the  components  wi l l  degrade  away 
from  the ir i n i tia l  characteristics  and  the  time  at wh ich  the  components  fa i l  i n trins ica l l y i n  the  
appl ication  is  dependen t on  a  complex function  of a  l arge  number of factors  i nclud ing  
technolog ica l  features  (s i ze  and  material ) ,  deployment,  environmental  and  appl ication  
e lectrical  s tresses.  I nvesti gation  of these  effects  i n  components  wi th  geometric feature  s i zes  

below 0, 2  µm  has  been  carried  ou t by the  Aerospace Veh icle  Systems I nsti tu te  as  part of 
proj ects  AFE1 7  and  71 .  Gu idance on  fa i lu re  mechan isms  and  model l i ng  are  g i ven  i n  JEP1 22  
and  DSIAC (formerl y RIAC)  publ ication  “Physics  of Fai l ure  Based  Handbook of 
M icroelectron ics  Systems”.  

Derati ng  the  component stressors  can  m i ti gate  such  mechan isms  and  may enable  the  
improvement of both  the  component rel i ab i l i ty and  the  component operati ng  l i fe  capabi l i ty.  
The  derati ng  may take  several  forms  wh ich  include  vol tage  derating ,  operati ng  frequency 
reduction ,  part held  i n  standby ti l l  the  requ ired  reduction  of power d iss ipated  and  envi ronment 
improvement.  Methods  of thermal  derati ng  of sem iconductor components  are  detai l ed  i n  
JEP1 49  and  methods  for determ in ing  the  acceleration  factors  form  testing  are  deta i led  i n  
JESD91 .  

Standards  and  reference i n formation  wh ich  can  be  usefu l  when  addressing  the  wear ou t 
requ i rement are:  JESD47,  JESD91 ,  JEP1 22  and  DSIAC (formerl y RIAC)  publ ication  “Phys ics  
of Fai l u re  Based  Handbook of M icroelectron ic Systems”.  

NOTE  Contract d ata  services  are  avai l able  to  faci l i tate  anal ys i s  of component  d ependabi l i ty.  
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Annex D  
(informative)  

 
Gu idel ines  for environmental  protection  techniques  and  for comparison  of components  specifications  

 

Table  D . 1  shows  the  envi ronmental  protection  techn iques  to  be  considered  during  the  avion ics  design  process .  

Table  D . 1  – Envi ronmental  protection  techniques  to  be  considered  during  the  avion ics  design  process  

Environmental  
factor 

Component,  for example  
m icroci rcu i t,  d iode,  

transistor,  connector,  
etc.   

Modu le  or PCB  P lan  owner del ivered  
un i t  

Ai rcraft,  UAV or 
satel l i te  bay 

Ai rcraft,  UAV,  
satel l i te  or space 

un i t   

Ai rcraft,  UAV,  
satel l i te  or space 

un i t  external  

Temperature  Thermal  coeffi cien t  of 
expansi on  trade  stud ies  
for materia l s  used  i n  
modu les,  MCMs,  hybrids,  
etc.  

Select  l owest thermal  
res i stance  package  for 
power components  

Use  l argest footpri n t  for 
power components  

Heat  s i nks  

Pel ti er cool i ng  

Heat  p ipes  

Local  fan  

Select  components  wh ich  
operate  wi th i n  the  
manufacturer speci fi ed  
maximum  operati ng  and  
s torage  temperature  
ranges  

Derati ng   

Uprate  on l y when  no  other 
option  avai l abl e  

Match  the  coeffi cien t  of 
thermal  expans ion  (  CTE)  
of assembly material s  

M in im ize  thermal  
res i stance  of power 
components  i n  assembly  

PCB  heat  l adders  

P lenum  cooled  

Heat p l anes  

Heat p ipes  

Heat s i nk  

Heaters  

Thermal l y m icromanaged  
l ocal  component 
envi ronment to  avoi d  
uprati ng   

Al l ow components  to  sel f-  
heat prior to  operati ng  to  
speci fi cation  l im i ts  at  col d  
extremes  

Posi ti on  ,  for example  
agai nst  a  col d  p l ate  to  
maxim ise  thermal  
conduction  

Provis ion  of forced  a i r 

Spray cool i ng  

I n ternal  coo l i ng  

L i qu i d  cool i ng  

Phase  change  materi a l  
(exotherm ic)  cool i ng   

Reduce  speci fi cation  
requ i rements  

Posi ti on  e l ectron ics  
i n  ben ign  
envi ronments,  for 
example  wi th i n  
cargo  bay or cockpi t   

Keep  away from  
thermal  hotspots,  for 
example  eng ines,  
eng i ne  hot  a i r ven ts ,  
etc. ,  and  col d  spots,  
for example  external  
areas  such  as  
windscreen  or ta i l  

Suppl y cool i ng  
(fi l tered )   

Cool i ng  on  g round  

Load  sharing  

Thermal  sh iel d i ng  
and/or cool i ng   

Worl dwi de  
geograph ical  use  
from  arti c  to  tropical  
reg ions  

Solar sh i el d i ng ,  for 
example  cockpi t  and  
windows  of a i rcraft  

Solar sh i el d i ng  of 
satel l i te  
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Environmental  
factor 

Component,  for example  
m icroci rcu i t,  d iode,  

transistor,  connector,  
etc.   

Modu le  or PCB  P lan  owner del ivered  
un i t  

Ai rcraft,  UAV or 
satel l i te  bay 

Ai rcraft,  UAV,  
satel l i te  or space 

un i t   

Ai rcraft,  UAV,  
satel l i te  or space 

un i t  external  

Humid i ty Conformal  coati ng  

Select  p l asti c  
encapsu lated  
m icroci rcu i ts  wh ich  have  
passed  a  HAST hum id i ty 
test  to  JESD22-A1 1 0  

Select  components  wi th  
fi n i shes  wh ich  wi l l  not  
corrode  i n  hum id  
envi ronments  

Manage  moistu re  
sensi ti vi ty of p l asti c  
encapsu lated  SMT 
components  to  J -STD-033  

Dry PCBs  and  conformal  
coati ng   

Selection  of best  
conformal  coati ng  for 
hum id i ty envi ronment  

Desiccants  

Hermetic  enclosu res  

Dry a i r 

Enclosure  d rainage  for 
ra i n  water or l i q u i d  runoff 

Dry a i r supp ly 

dehum id i fi ers  

An ti -condensation  
heaters  

Dehum id i fi ers/  
desiccants   

Worl dwi de  
geograph ical  use  
from  arti c  to  tropical  
reg ions  

Space  external  
envi ronment  i s  a  
vacuum  bu t  l aunch  
s i tes  are  typical l y i n  
tropica l  areas  of the  
worl d   
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Environmental  
factor 

Component,  for example  
m icroci rcu i t,  d iode,  

transistor,  connector,  
etc.   

Modu le  or PCB  P lan  owner del ivered  
un i t  

Ai rcraft,  UAV or 
satel l i te  bay 

Ai rcraft,  UAV,  
satel l i te  or space 

un i t   

Ai rcraft,  UAV,  
satel l i te  or space 

un i t  external  

Vibration  Complain t  l ead ing  

Select  physical l y smal l  
components  wi th  l ow 
mass  wi th  l ead-frame 
term inations,  i . e.  m in im ize  
LCCs  and  BGAs  

Pos i ti on  away from  
vibrati on  nodes   

Room  temperatu re  
vu l can isation  (RTV)  
material  (such  as  s i l i cone)  

Lacing  

Local  potti ng  

Select  vi brati on  
rugged ized  components  
for very h i gh  vibrati on  
l evel s :  

1 )  Use  hard  gol d  p l ated  
connector contacts  to  
prevent  ‘ fretti ng ’  

2)  Use  h i gh  vi bration  
crystal s  and  osci l l ators   

3)  Use  sem iconductor 
t im ing  m icroci rcu i ts  
i nstead  of crystal s  i f 
operati ng  temperatu re  
perm i ts  

4)  Select  h i gh  vi bration  
ci rcu i t  breakers,  rel ays  
and  contactors  

5)  Vibrati on  test  l arge  
components  e . g .  
d i splays,  power 
suppl i ers,  as  part  of 
component 
qual i fi cation  testi ng  to  
m i n im ize  un i t  
qual i fi cation  ri sk 

S ti ffeners  ( reduce  fl exi ng )  
of PCB  

Local  an ti -vibrati on  
mounti ng  

Potti ng  or room  
temperatu re  vu l can isation  
(RTV)  materia l  (such  as  
s i l i cone)  

Lacing  of cables  or wi res  

Keep  l eng th  of cabl es  and  
i n terconnect re l ati vely 
short,  eval uate  cable  
chaffi ng ,  ensure  su ffi cien t  
s tra in  re l i ef i n  cabl es  

Use  stra in -rel i ef connector 
back-shel l s  to  protect 
wi res  

Anti -vibrati on  mounts  

Posi ti on  (ben ign )  

Vibrati on  anal ys i s  of 
nodes  and  redesign  as  
requ i red  to  m in im ize  PCB  
deflections  and  s tress  on  
components  

Posi ti on  

Acti ve  cancel l ati on  
Anti -vibration  
mounts  

Pos i ti on  (ben ign )  – 
keep  el ectron ics  
away from  eng ines,  
gun  fi re  posi ti ons,  
doors,  wheel -wel l s ,  
etc.  

Determ ined  by 
a i rcraft  operati on ,  
i . e .  m i l i tary,  ci vi l  or 
space  

M i l i tary a i rcraft  may 
have  several  
add i ti onal  vi bration  
requ i rements,  for 
example  gunfi re,  
acousti c  noi se,  etc.   

Des ign   
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Environmental  
factor 

Component,  for example  
m icroci rcu i t,  d iode,  

transistor,  connector,  
etc.   

Modu le  or PCB  P lan  owner del ivered  
un i t  

Ai rcraft,  UAV or 
satel l i te  bay 

Ai rcraft,  UAV,  
satel l i te  or space 

un i t   

Ai rcraft,  UAV,  
satel l i te  or space 

un i t  external  

EMC Local  sh i e l d  

Local  suppl y fi l teri ng / 
regu lati on  

Review COTS  trans ient  
vol tage  suppressor (TVS)  
requ i rements  

System  arch i tecture  –
Ci rcu i t  fu nction  
parti ti on i ng   

Local  sh i el d i ng  

Local  modu l e  
Suppl y/fi l teri ng   

Improved  g round i ng  – 
check g round  l oops  

Pos i ti on  

Add i ti onal  sh i el d i ng  

Reduced  e lectri cal  
connecti vi ty  

Reduced  e lectri cal  
connecti vi ty  

Sh iel ded  bay 

Maxim ize  opti cal  
s i gnal l i ng  

Maxim ize  opti cal  
s i gnal l i ng  

Composi te  
s tructu res  may 
i ncrease  EMC 
requ i rements  

Al ti tude  Void  free  component 
encapsu lation  e . g .  
transformers,  
encapsu lated  modu les  

Void  free  PCBs  and  
conformal  coati ngs.   

Review m in imum  spacings  
/  gaps  to  avoi d  fl ashover 
duri ng  DWV and  I R 
testi ng  at  a l ti tude  

Hermetic  
enclosu re  /  pressuri zed  
enclosu re  /  ven ti ng  val ves  

Pressuri zed  bay Determ ined  by 
a i rcraft  operati onal  
profi l e  i . e.  m i l i tary,  
ci vi l  or space   

 

Shock/  
acceleration  

As  vibration       

Power supply Local  suppl y fi l teri ng   Local  modu l e  power 
suppl y  

Local  cond i ti on ing   Load  
shari ng/fi l teri ng   

 

Long  term  
dormant storage  

Select  p l asti c  
encapsu lated  components  
wh ich  have  passed  a  
HAST hum id i ty test  to  
JESD22-A1 1 0  

S tore  under d ry n i trogen  

Store  wafers  under d ry 
n i trogen  i nstead  of 
assembled  components  

Conformal  coat   

Des iccants  

Dry bag/desiccants  

S tore  i n  d ry n i trogen  
cabinets  

Desiccants  

Hermetic  enclosu res  

Dry a i r s torage  for l ong  
term  storage  of un i ts  

Dry atmospheric  
storage  

Dry atmospheric  
s torage  
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Environmental  
factor 

Component,  for example  
m icroci rcu i t,  d iode,  

transistor,  connector,  
etc.   

Modu le  or PCB  P lan  owner del ivered  
un i t  

Ai rcraft,  UAV or 
satel l i te  bay 

Ai rcraft,  UAV,  
satel l i te  or space 

un i t   

Ai rcraft,  UAV,  
satel l i te  or space 

un i t  external  

Atmospheric  
SEU  rad iation   

Select components,  for 
example  memories  not  
subject  to  SEU  effects  

Select  components,  for 
example  memories  not  
subject  to  SEL  

Test components  of a  
certain  d i e  revi s ion  or l ot  
date  code  for atmospheric  
SEU  susceptib i l i ty to  
I EC 62396-2  and  consi der 
one  time  buys  

Select  components  wh ich  
do  not  use  Boron  1 0   

Derate  SEU  suscepti ble  
h i gh  vol tage  components  

System  arch i tecture  
des ign  m i ti gati on  
techn iques  to   
I EC   62396-3  

Des ign  PCB  assembl ies  
wi th  no  s i ng l e  poi n t  
fa i l u res  

System  arch i tecture  
des ign  m i ti gati on  
techn iques  to   
I EC  62396-3  

Select  l ocation  and  
materia l s  to  
m in im ize  thermal  
neu tron  
magn i fi cation  effects   

Select  components  
wh ich  do  not  use  
Boron  material s   

Maximum  atti tude  of 
operati on ,  as  the  
effects  are  harder to  
manage  the  h i gher 
the  a l ti tu de  i s  

 

Total  dose  
rad iation  effects  
for space  use   

Select  components  
immune  to  total  dose  
rad iation  effects   

Select  components,  for 
example  memories  not  
subject  to  SEL  or SEU  

Test  components  of a  
certa in  d i e  revi s ion  or l ot  
date  code  and  carry ou t  
one  time  buys   

System  arch i tecture  
des ign  m i ti gati on  
techn iques  

Des ign  PCB  assembl ies  
wi th  no  s i ng l e  poi n t  
fa i l u res  

System  arch i tectu re  
des ign  m i ti gati on  

   

Semiconductor 
wear ou t  

Derate   

Select  ol der d es ign  

geometry (>  90  nm )  
components  wh ich  are  
l ess  susceptib le  to  these  
effects   

Des ign  PCB  assembl ies  
wi th  no  s i ng l e  poi n t  
fa i l u res  

Use  dual  redundancy 
ci rcu i t  techn i ques  to  
m in im ize  effects  

Des ign  PCB  upgrades  for 
main tainab i l i ty prog rams  

Mai n tai nab i l i ty p l ans  for 
components  susceptib l e  
to  earl y wear ou t  

   

 

Copyright International  Electrotechnical  Commission  



 IE
C
 T

S
 6
2
2
3
9
-1
:2
0
1
5
 ©

 IE
C
 2
0
1
5
 

–
 6
3
 –
 

Table  D . 2  g ives  gu idel ines  for the  comparison  of i n ternational l y avai l able  component speci fications  – m icroci rcu i ts.  

Table  D .2  – Gu idel ines  for the  comparison  of i n ternational ly avai lable  component  specifications  – M icrocircu i tsa  

Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

Aud i t  capabi l i ty The  STACK 
consorti um  arranges  
aud i ts  as  part  of 
“STACK Certi fi cation ”  
program ,  where  any 
reduced  testi ng  for 
marketi ng  reasons  i s  
defi ned  as  
“ l im i tati ons”   

 

J EDEC has  no  aud i t  
capabi l i ty   

J EDEC has  no  
aud i t  capabi l i ty.  
JESD94  can  be  
used  wi th  JESD47  
where  testi ng  i s  
custom ised  for 
known  fai l u re  
mechan isms,  e. g .  
temperatu re  
cycl i ng ,  h um id i ty,  
l i fe  testi ng   

The  I ATF  
manages  I SO/TS  
1 6949  th i rd  party 
qual i ty systems  
and  aud i t  acti vi ty.  
I n  add i ti on ,  
au tomotive  
components  are  
qual i fi ed  to    
AEC-Q1 00,  AEC-
Q1 01  and  AEC-
Q200  

Aud i t  acti vi ty 
may be  based  
on  au tomotive  
I SO/TS  1 6949  
or “STACK 
Certi fi cation ”  
program    

The  DLA manages  
aud i ts  to  the  M i l i tary 
speci fi cations   

The  DLA manages  
aud i ts  to  the  M i l i tary 
speci fi cations  

I s  the  scheme a  
standard  ‘s tress  
test’  s tyle  
qual i fi cation  
method?   

Yes  Yes  No.  Testi ng  i s  
custom ised  for the  
end  appl i cation  for 
known  fa i l u re  
mechan isms 
where  the  test  
duration  and  
cond i ti ons  vary on  
appl i cation  
variables.  Does  
not  cover 
characteri sati on  
tests  or ‘ go/no-go’  
type  tests   

Yes  Yes  pl us  
add i ti onal  
AQEC test  data  

Yes  Yes  
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

I s  th i s  a  
customised  
qual i fi cation  
program  where  
JESD47  or s im i lar 
stress  testing  i s  
i nappropriate?   

No  No  Yes  for known  
fa i l u re  
mechan isms 
where  the  test  
du ration  and  
cond i ti ons  vary on  
appl i cation  
variables  

No  No  No  No  

Oxide  i n tegri ty of 
wafer 

Yes  –  
JP001  

Yes  –  
JP001  

Custom ised  for 
appl i cation  

Yes  Typica l l y 
i ncl uded  to  
JP001   

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-
38535:201 3  

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-38535:201 3  

Electromigration  
of wafer 

Yes  –  
J EP1 1 9  or JP001  

Yes  –  
J EP1 1 9   

Custom ised  for 
appl i cation  

Yes  Typica l l y 
i ncl uded  to  
JP001   

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-
38535:201 3  

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-38535:201 3  

Hot carri er 
i n jection  testing  
on  wafer  

Yes  –  
J P001   

Yes  –  
JP001  

Custom ised  for 
appl i cation  

Yes  Typica l l y 
i ncl uded  to  
JP001   

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-
38535:201 3  

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-38535:201 3  

Negative  bias  
i nstabi l i ty testing  
on  wafer 

To be  added  at  next  
revi s ion  

Yes  –  
JP001  

Custom ised  for 
appl i cation  

Yes  Typica l l y 
i ncl uded  to  
JP001   

Cons i dered  part  of 
wafer acceptance   

Consi dered  part  of 
wafer acceptance  

Time dependen t 
d i electric  
breakdown   

Yes  –  
J P001  

Yes  –  
J P001  

Custom ised  for 
appl i cation  

Yes  Typica l l y 
i ncl uded  to  
JP001   

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-
38535:201 3  

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-38535:201 3  
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

Stress  m igration   Yes  –  
JEP001 . 01  

Yes  –  
JP001  

Custom ised  for 
appl i cation  

Yes  Typica l l y 
i ncl uded  

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-
38535:201 3  

Yes  as  part  of wafer 
acceptance  cri teri a  

per Append i x H  of 
MIL-PRF-38535:201 3  

I n ternal  visual   Yes  –  
M I L-STD-883  method  
201 0   

Not  mentioned  No  Not mentioned  Yes  i f 
requested   

Yes  –  
M I L-STD-883  
method  201 0  

Yes  –  
M I L-STD-883  
method  201 0  

Material  
restrictions   

Al lows  RoHS  
compl ian t  
components ,  
i ncl ud i ng  t i n  
term ination  fi n i shes   

Al l ows  RoHS  
compl ian t  
components ,  
i ncl ud i ng  t i n  
term ination  fi n i shes  

No  Al l ows  RoHS  
compl ian t  
components,  
i ncl ud i ng  ti n  
term ination  
fi n i shes  

Typica l l y a l l ows  
RoHS  
compl iance  bu t  
can  be  tai l ored  
for t i n /l ead  i f 
requested  

Yes  – not  RoHS  
compl ian t,  t i n  
p l ati ngs  not  a l l owed ,  
some  i n terna l  
material  restri cti ons   

Yes  – not  RoHS  
compl ian t,  t i n  
p l ati ngs  not  a l l owed ,  
some  i n terna l  
materia l  restri cti ons  

Electri cal  testing  
over –55 °C  to  

+1 25 °C  range  

Yes  for hermetic  
components.  

No  for p l asti c  
encapsu lated  
components.   

Some  are  tested :   

–40  °C  to  +1 25  °C  or  

–40  °C  to  +1 05  °C  or  

–40  °C  to  +85  °C   

Yes  for hermetic  
components.  

No  for p l asti c  
encapsu lated  
components.   

Some  are  tested :   

–40  °C  to  +1 25  °C  or  

–40  °C  to  +1 05  °C  or  

–40  °C  to  +85  °C   

No  No  bu t  e i ther:   

–40  °C  to  +1 25  °C  
or 

–40  °C  to  +1 05  °C  
or  

–40  °C  to  +85  °C  

Yes  i f th i s  
temperatu re  
range  i s  
requested .  
Other opti ons  
i ncl ude:   

–40  °C  to  

+1 25  °C  or  
–40  °C  to  

+1 05  °C  or  
–40  °C  to  

+85  °C  

Yes  Yes   
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

E l ectri cal  
d istribu tions   

Yes  – JESD86  Yes  – JESD86  No  AEC-Q1 00-009,  
fau l t  g rad i ng  
AEC-Q1 00-009,  
characteri sati on  
AEC-Q003,  short  
ci rcu i t  
characteri sati on  
for smart  power 
devices  
AEC-Q1 00-01 2  

Typica l l y 
i ncl uded   

Not  addressed   Not  addressed   

ESD Yes  –  
ANSI /ESDA/JEDEC 
JS-001  

Yes  – 
ANSI /ESDA/JEDEC 
JS-001 ,  JESD22-
C1 01  

No  AEC Q1 00-002  

AEC Q1 00-003  

AEC Q1 00-01 1  

Typica l l y 
i ncl uded   

M I L-STD-883  
method  301 5  or 
ANSI /ESDA/JEDEC 
JS-001  

M I L-STD-883  
method  301 5  or 
ANSI /ESDA/JEDEC 
JS-001  

1 00  %  screen ing   No  No  No  No  No  – on l y i f 
specia l l y 
requested  

Yes  –  
M I L-STD-883  
method  5004,   

Yes-   
M I L-STD-883  
method  5004   

1 00  %  electri cal  
testing  and  
rejects  removed  
from  del iverable  
batch   

Sometimes  – 
depends  on  
manufacturer,  see  
aud i t  report,  
otherwise  guaran teed  
ou tgoing  e l ectri cal  
testi ng  qual i ty l evel  to  
max of 1 50  DPMO 
(defects  per m i l l i on  
opportun i ti es )  for 

>  1  M  gates   

No   No  Yes  –  
zero  defects  
program  per 
AEC-Q004   

Sometimes  – 
depends  on  
manufacturer-  
can  request th i s  

Yes  Yes  
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

1 00  %  vi sual /  
mechan ical  
i nspection   

Yes  – vi sual  to  
JESD22-B1 01 ,  
d imensions  to  
JESD22-B1 00.  
Guarantee  of 
200  DPMO (defects  
per m i l l i on  
opportun i ti es)   

No   No  Yes  – vi sual  to  
JESD22-B1 01  and  
d imensions  to  
JESD22-B1 00  and  
B1 08B   

On ly i f specia l l y 
requested  

Yes  – vi sual  to  M I L-
STD-883  method  
1 004  and  
1 01 0, d imensions  to  
M I L-STD-883  
method  201 6  

Yes  – vi sual  to  M I L-
STD-883  method  
1 004  and  1 01 0,  
d imensions  to  M I L-
STD-883  method  
201 6  

1  000  h  static  
operating  l i fe  test 

at  +1 25 °C  (HTOL)  

Yes  whatever the  
e l ectri cal  operati ng  
temperatu re  range  – 
JESD22-A1 08  

Yes  whatever the  
e l ectri cal  operati ng  
temperatu re  range  – 
JESD22-A1 08  

Custom ised  for 
appl i cation  

Yes  JESD22-A1 08  
for:   

1 )   g rade  0 ,   
–40  °C  

to  +1 50  °C  
e lectri cal l y 
rated  
components ,   

2 )   g rade  1 ,  
–40  °C  

to  +1 25  °C   

3)   g rade  2 ,  
–40  °C  to  

+1 05  °C  
electri cal l y 
rated  
components  

Yes  i ncl uded  Yes  – M I L-STD-883  
method  1 005  

Yes  – M I L-STD-883  
method  1 005  

Arrhen ius  short 
and  long  term  
fai l ure  rate  
guaran tees  i n  
PPM  at 0 , 7  eV 
and  55  °C  and  
60  %  CL  

Yes  –long  term  PPM  
l im i ts  guaranteed :   

D i screte  transistors  

5  F I TS,  <  5  k  
trans istors  25  F I TS,  

<  1  M  transistors  

1 00  F I TS,  <  1 00  M  
transistors  200  F I TS   

Sample  s i ze  tabl e  
g i ven  to  calcu l ate  
various  ELFRs  bu t  
no  ELFR targets  
l i s ted .   

No  guarantee  of l ong  
term  FI T  rates  

Custom ised  for 
appl i cation  

Yes  –  
AEC Q1 00-008  for 
ELFR 

Typica l l y 
i ncl uded  

No  PPM  l im i ts  
guaran teed .  Sample  
s i zes  often  too  smal l  
to  cal cu late  PPM  
l im i ts  

No  PPM  l im i ts  
guaran teed .  Sample  
s i zes  often  too  smal l  
to  cal cu late  PPM  
l im i ts   
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

Extended  longer 
term  
semiconductor 
wear out curves   

No  No  Custom ised  for 
appl i cation  

No  Yes  – wear ou t  
g raphs  
ava i l able  i f 
requested  

No  No  

Thermal  
characterisation  
and  derating  
curves  

See data  sheets  – 
thermal  res i stance  
characteri sed   

See  data  sheets  – 
thermal  res i stance  
characteri sed   

No  See  data  sheets  – 
thermal  res i stance  
characteri sed   

Yes,  see  data  
sheets  – 
extended  
thermal  detai l  
ava i l able  i f 
requested  

Yes  –  
M I L-STD-883  
method  1 01 2  – 
see  DSC 
speci fi cation  

Yes  –  
M I L-STD-883  
method  1 01 2  –  
see  M I L  s l ash  sheet  

Mechanical  shock  Not for p l asti c  
encapsu lated  
components.   

Yes  for hermetic  – 
JEDEC JESD22-B1 1 0  

Not for p l asti c  
encapsu lated  
components.  Yes  for 
hermetic  – JEDEC 
JESD22-B1 1 0  or 
M I L-STD-883  
method  2002  

No    M I L-STD-883  
method  2002  for 
cavi ty hermetic  
packages  

M I L-STD-883  
method  2002  for 
cavi ty hermetic  
packages   

EMC 
characterisation   

Not speci fi cal l y 
add ressed  

Not  speci fi cal l y 
add ressed  

No  SAE-J 1 752/3  
rad iated  em issions  
for smart  power 
devices  as  ag reed  
on  case  by case  
bas is  

Yes  i f 
requested  

Not  typical l y 
add ressed   

Not  typical l y 
add ressed  

Vibration  testing   Not for p l asti c  
encapsu lated  
components.   

On ly as  part  of 
mechan ical  sequence  
for hermetic  
components  to  
JEDEC JESD22-B1 1 0  
or M I L-STD-883  
method  2007  
cond i ti on  a ,  peak 
acceleration  of 20  g   

Not  for p l asti c  
encapsu lated  
components.  

Yes  for hermetic  – 
M I L-STD-883  
method  2007  

No   Yes  i f 
requested  to  
customer 
requ i rements   

Yes  –  
M I L-STD-883  
method  2007  

Yes  –  
M I L-STD-883  
method  2007   
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

Sal t  atmosphere  No  No   No  No  Not  typical l y 
carri ed  ou t  for 
COTS  
enhanced  
p lasti c   

M I L-STD-883  
method  1 009  

M I L-STD-883  
method  1 009   

Temperature  
cycl ing  –55 °C  to  

+1 25  °C  for 
1  000  cycl es   

Yes  – 
JESD  22-A1 04  

JESD22-A1 04,  700  
cycles  for  

1 )  B ,   
–55  °C  to  

+1 25  °C,  
700  cycl es   

2 )  G ,   
–40  °C  to  

+1 25  °C,  
850  cycl es  

3)  C,  
–65  °C  to  

+1 50  °C,  
500  cycl es   

Custom ised  for 
appl i cation   

Yes  – 
JESD  22-A1 04  

Yes  – i ncl uded  Hermetic  
components  have  
1 00  cycl es  to  
M I L-STD-883  
method  1 01 0  

Hermetic  
components  have  
1 00  cycl es  to  
M I L-STD-883  
method  1 01 0   

In ternal  water 
vapour  

Not appl i cable  for 
p l asti c  encapsu lated  
components.   

Yes  for hermetic  
packages  – M i l -STD-
883  method  1 01 8  

Not appl i cable  for 
p l asti c  encapsu lated  
components.   

Yes  for hermetic  –
M i l -STD-883  method  
1 01 8  

No  Not appl i cable  for 
p lasti c  
encapsu lated  
components   

Not  appl i cable  
for p l asti c  
encapsu lated  
components   

 Yes  –  
M i l -STD-883  method  
1 01 8  

Thermal  shock    No   Yes  i f 
requested  

Yes  –  
M i l -STD-883  method  
1 01 1 ,  1 5  cycl es  

Yes  –  
M i l -STD-883  method  
1 01 1 ,  1 5  cycl es  
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

Humid i ty testing   Yes  – THB  
(85  °C/85  %  RH)  to  
JESD22-A1 01  and  
HAST to   
J ESD22-A1 1 0  and  
au toclave  to  JESD22-
A1 02  or THRB  for 
sem iconductors   

THB  
(85  °C/85  %  RH)  to  
JESD322-A1 01  and  
HAST to   
JESD22-A1 1 0  and  
au toclave  to  
JESD22-A1 02  

Custom ised  for 
appl i cation  

THB  
(85  °C/85  %  RH)  
to  JESD22-A1 01  
and  HAST to   
JESD22-A1 1 0  and  
au toclave  to  
JESD22-A1 02  

Yes  – i ncl uded  Hermetic  – not  
appl i cabl e  

Hermetic  – not  
appl i cabl e   

Moisture  
resistance  

See hum id i ty testi ng   See  hum id i ty testi ng   Custom ised  for 
appl i cation  

See  hum id i ty 
testi ng   

See  hum id i ty 
testi ng   

M I L-STD-883  
method  1 004  

M I L-STD-883  
method  1 004   

Soft error testing  
or l atch  up   

Yes  –  
JESD89  

Yes  –  
JESD78,   
JESD89-1  or 
JESD89-2  ,  JESD89-
3  

No  Memory >  1  Mbi t  
SRAM  or DRAM  
Unaccel erated  to  
JESD89-1  or 
accelerated  to  
JESD89-2  and  -3  
AEC-Q1 00-004,  
l atch  up  to   
AEC-Q1 00-004  

Typica l l y 
i ncl uded  

JESD78  JESD78  

Atmospheric  SEU  
rad iation  testing   

No  No  No  No  Yes  i f 
requested  – 
detai l ed  SEU  
testi ng  may be  
ava i l able   

No  – testi ng  
ava i l able  for tota l  
dose  and  SEU  for 
Space  envi ronment 

No  – testi ng  
ava i l able  for total  
dose  and  SEU  for 
Space  envi ronment   

Bond  strength   Yes  –  
JESD22-B1 1 6  

Yes  – pu l l  to  
M I L-STD-883  
method  201 1 ,  shear 
to  JESD22-B1 1 6  

No  Yes  – Pu l l  to  
M I L-STD-883  
method  201 1 ,  
shear to  
AEC-Q1 00-001  

Yes  i ncl uded   Yes  Yes  – pu l l  to  
M I L-STD-883  
method  201 1  

Die  s trength  Yes  –  
M I L-STD-883  method  
201 9   

 No   Yes  i ncl uded   Yes  Yes  –  
M I L-STD-883  
method  201 9  
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

Solderabi l i ty  Yes  – JESD22-B1 02  Yes  – JESD22-B1 02  No  Yes  –  
JESD22-B1 02   

Yes  i ncl uded   Yes  Yes  –  
M I L-STD-883  
method  2003  

Marking  
permenancy  

Yes  –  
JESD22-B1 07   

 No   Yes  i ncl uded   Yes  Yes  

Flammabi l i ty  Yes  –  
UL94  or I EC 60695-
1 1 -5  

Yes  –  
UL94  materia l  
declaration  

No  Yes  –  
UL94  material  
declaration  

Yes  i ncl uded   Hermetic  – not  
appl i cabl e   

Hermetic  – not  
appl i cabl e   

Lead  in tegri ty  JESD22-B1 05   No  Yes  JESD22-B1 05   Yes  i ncl uded   Yes  – 
M I L-STD-883  
method  2004  

Yes  –  
M I L-STD-883  
method  2004  

Terminal  strength  MIL-TSD-750  method  
2036  

 No   Yes  i ncl uded   Yes  Yes  

Hermetici ty,  i . e.  
seal  test  

Yes  for hermetic  on l y 
– JESD22-A1 09   

Yes  for hermetic  
on l y – JESD22-A1 09  

No   Typica l l y 
i ncl uded  i f 
hermetic  
packaged  

Yes  Yes  –  
M I L-STD-883  
method  1 01 4   

Moisture  
sensi tivi ty l evel   

Yes  –  
J -STD020   

Yes  –  
J -STD020   

No  Yes  –  
J -STD020   

Typica l l y 
i ncl uded  i f 
p l asti c  
encapsu lated   

Hermetic  – not  
appl i cabl e   

Hermetic  – not  
appl i cabl e   

BGA package  bal l  
shear  

Yes  – 
JESD22-B1 1 7  

JESD22-B1 1 7  No  Yes  –  
AEC-Q1 00-01 0  

Typica l l y 
i ncl uded   

  

X-ray  Yes  – 
M I L-STD-883  method  
201 2  

 No   Yes  i f 
requested   

  

Tin  wh isker 
testing   

No – may be  added  at  
next  revi s ion   

J ESD22-A1 21  and  
JESD201  

No   Yes  i f 
requested   

Not  appl i cable  Not  appl i cable  
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Envi ronmental  or 
aud i t  test 
condi tions  

Consideration  wi th  
document:  STACK 
S/0001  or IEC  TS  
62686-1 – typi cal l y 
COTS,  packaging  i s  
plasti c  encapsu lated  
but can  be  hermetic   

Consideration  wi th  
document:  JESD47  
–typi cal l y COTS,  
packaging  i s  

p lasti c  
encapsu lated  bu t 
can  be  hermeti cb   

Consideration  
wi th  document:  
JESD94 typical l y 
COTS,  packaging  

i s  typical l y 
plasti c  

encapsu latedb   

Consideration  
wi th  document:  
AEC-Q1 00,  Rev 
G,  au tomotive, b  

typical l y COTS  
plasti c  

encapsu lated  

Consideration  
wi th  

document:  
IEC  TS  62564-

1 ,  
typical l y COTS  
‘enhanced’  
plasti c  

encapsu lated   

Consideration  wi th  
document:  
Hermetical l y 
packaged  to   

M IL-STD-883,  see  
for example  DLA 
SMD-5962-8751 7   

Consideration  wi th  
document:  M IL-

PRF-38535 typical l y 
hermeti cal l y 

packaged  using  
M IL-STD-883  

method  5004 and  
method  5005  

Product moni tor 
program   

Yes  – SPC control  of 
wafer production ,  
assembly process  
and  fi nal  testi ng .  

Al so:   

HTOL,  earl y l i fe  and  
l ong  term  l i fe,  non -
vol ati l e  memory 
operati ng  l i fe,  
temperatu re  cycl i ng  
and  hum id i ty testi ng   

No  No  Yes  SPC con trol   On ly i f 
requested  

Period ic  Group  B ,  C,  
D  and  E  testi ng  

Yes  SPC for SEM,  
wi re  bond ,  d i e  
attach ,  l i d  sea l ,  
P IND,  l ead  trimm ing  
and  l ead  fi n i sh  
th i ckness.  Period ic  
Group  B ,  C,  D  and  E  
testi ng  

Product change 
notice  
noti fication   

YES  –  
JESD46  

 No   Typica l l y 
i ncl uded   

Yes  Yes  

Last time  buy 
noti fication   

Yes    No   Typica l l y 
i ncl uded   

Yes  Yes  

Obsolescence  
protection   

No  No  No  No bu t  typica l l y 

8+  years  for 
au tomotive  market  

Target  i s  
8  years.  
Extended  
l i fetime  i s  
ava i l able  i f 
specia l l y 
negoti ated   

No  guaran tees  bu t  

typical l y >  1 0-year 
l i fetime  

No  guaran tees  bu t  

typical l y >  1 0-year 
l i fetime  

a  The  pl an  owner can  ensure  that  components  from  these  schemes  are  qua l i fi ed  i n  accordance  wi th  the  appl i cati on  requ i rements  and  manage  any add i t i ona l  veri fi cation  or 
testi ng  accord ing l y.   

b  When  us ing  JESD47,  i t  i s  desi rab le  to  note  that  the  testi ng  speci fi ed  therein  may not  be  appropri ate  for a l l  appl i cati ons.  The  scope  parag raph  of JESD47  states  that  JESD91  
and  JESD94  may be  used  to  ta i l or qual i fi cation  testi ng  for known  fa i l u re  mechan i sms  to  meet speci fi c  requ i rements.  
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JESD89-3,  Test method for beam accelerated soft error rate  

JEP1 22,  Failure Mechanisms and Models for Semiconductor Devices  

JEP1 49,  Application Thermal Derating Methodologies 

JESD22-A1 01 ,  Steady-state temperature  humidity bias life  test 

JESD22-A1 02,  Accelerated moisture resistance – Unbiased autoclave  

JESD22-A1 04,  Temperature cycling  

JESD22-A1 08,  Temperature,  bias,  and operating life  

JESD22-A1 09,  Hermeticity 

JESD22-A1 1 0,  Highly accelerated temperature  and humidity stress test (hast)  

JESD22-A1 21 ,  Measuring whisker growth on  tin  and tin  alloy surface finishes 

JESD22-B1 00,  Physical dimension  

JESD22-B1 01 ,  External visual 

JESD22-B1 02,  Solderability 

JESD22-B1 05,  Lead integrity 

JESD22-B1 07,  Marking permanency 

JESD22-B1 08B,  Coplanarity test for surface-mount semiconductor devices solder ball shear 

JESD22-B1 1 6 ,  Wire bond shear test 

JESD22-B1 1 7,  Solder ball shear 

JESD22-C1 01 ,  Field-induced charged-device model test method for electrostatic discharge 
withstand thresholds of microelectronic components  

JESD47,  JEDEC Standard,  Stress – Test-driven qualification of integrated circuits  
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JESD91 ,  Method for Developing Acceleration Models for Electronic Component Failure 
Mechanism 

JESD94,  JEDEC Standard,  Application Specific Qualification Using Knowledge Based Test 
Methodology 

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

JP001 ,  Foundry Process Qualification Guidelines (Wafer Fabrication Manufacturing Sites)  

MIL-PRF-38535:201 3,  Integrated circuits (microcircuits)  manufacturing,  general specification  

MIL-STD-301 8 ,  Parts management 

MIL-STD-883,  Test method standards,  microcircuits 

MIL-PRF-1 9500,  Semiconductor devices,  general specification  

MIL-HDBK-263,  Electrostatic Discharge Control Handbook (replaced  by M I L-STD-301 8)  

Physics-of-Failure Based Handbook of Microelectronic Systems  – Publ ication  avai l able  from  
DSIAC “Defense  Systems  I n formation  Cen ter”  (formerly RIAC “Rel iab i l i ty I n formation  Anal ys is  
Center”)  (h ttp : //www. theriac. org/  )  

RTCA DO-254/EUROCAE ED-80,  Design Assurance Guidance for Airborne Electronic 
Hardware 

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

SAE AS6496  Fraudulent/Counterfeit Electronics parts: Avoidance,  Detection,  Mitigation and 
Disposition- Authorised/Franchised Distribution  

SAE-J 1 752/3,  Measurement of Radiated Emissions from Integrated Circuits – TEM/Wideband 
TEM (GTEM)  Cell Method; TEM Cell (150 kHz to 1  GHz) ,  Wideband TEM Cell (150 kHz to 8 
GHz)  

SAE STD-001 6,  Standard for preparing a  DMSMS Management Plan (formerly TechAmerica  
STD-0016)  

STACK S/0001 ,  General Requirements for integrated circuits and discrete semiconductors  

UL94,  Test for flammability of plastic materials for parts in  devices and appliances  

NOTE  1  B ibl i ograph ic references  may need  to  be  revi ewed  to  ensu re  they are  current  wi th  technol ogy.  

NOTE  2  B ibl i ograph ic references  may need  to  be  revi ewed  to  ensu re  those  l i s ted  are  the  curren t vers ion .  
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