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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
PROCESS MANAGEMENT FOR AVIONICS – MANAGEMENT PLAN  –  

 
Part  2:  Preparation  and  maintenance of  an  electronic   

COTS assembly management plan  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zat i on  for  s tandard i zat i on  com pri s i ng  
al l  nati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  prom ote  
i n ternati onal  co-operat i on  on  al l  qu esti ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  pu bl i shes  I n ternati onal  S tandards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Publ i cat i on(s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  N ati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  m ay part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governm ental  and  non -
governm ental  org an i zat i ons  l i a i s i ng  wi th  the  I EC al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reem ent  between  the  two  organ i zat i ons .  

2)  The  form al  deci s i ons  or  ag reem ents  of  I EC on  techn i cal  m atters  express,  as  nearl y  as  poss i ble,  an  i n ternati onal  
consensus  of  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  com m i ttee  has  represen tati on  from  al l  
i n terested  I EC  N ati onal  Com m i ttees.   

3 )  I EC Publ i cati ons  have  the  form  of  recom m endati ons  for i n ternati onal  use  and  are  accepted  by  I EC  N ati onal  
Com m i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  m ade  to  ensu re  that  the  techn i cal  con tent  of  I EC  
Publ i cat i ons  i s  accu rate,  I EC  cannot  be  he ld  responsibl e  for  the  way i n  wh i ch  they are  used  or fo r  any  
m i s i n terpretati on  by any end  u ser.  

4)  I n  order to  prom ote  i n ternati onal  u n i form i ty,  I EC Nati onal  Com m i ttees  undertake  to  apply I EC  Publ i cati ons  
transparen tl y to  the  m axim um  exten t  poss ibl e  i n  thei r  nat i onal  and  reg i onal  pu bl i cati ons.  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nat i onal  or reg i onal  pu bl i cat i on  shal l  be  c l earl y  i n d i cated  i n  
the  l atter.  

5)  I EC i tsel f  does  not  provide  any attestati on  of  con form i ty.  I ndependent  cert i f i cat i on  bod ies  provi de  con form i ty  
assessm ent  servi ces  and ,  i n  som e  areas,  access  to  I EC  m arks  of  con form i ty.  I EC i s  not  respons i ble  for  any  
servi ces  carri ed  ou t  by i ndependent  cert i f i cat i on  bod i es.  

6)  Al l  users  shou ld  ensure  that  they have  the  l atest  ed i t i on  of  th i s  publ i cat i on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  em ployees,  servants  o r  ag en ts  i ncl ud i ng  i n d i vi du al  experts  and  
m em bers  of  i ts  techn i cal  com m i ttees  and  I EC  Nati onal  Com m i ttees  for  any personal  i n j u ry,  property  dam ag e  or  
o ther dam age  of  any natu re  whatsoever,  whether d i rect  or  i nd i rect,  or  for  costs  ( i ncl ud i ng  l eg al  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cat i on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Pu bl i cati on  or  any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Norm ati ve  references  ci ted  i n  th i s  publ i cati on .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for  the  correct  appl i cat i on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  som e  of  the  e l em ents  of  th i s  I EC  Publ i cati on  m ay be  the  subject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den t i fyi ng  any or  a l l  such  paten t  ri gh ts .  

The  m ain  task of  I EC  techn ical  com m i ttees  i s  to  prepare  I n ternati onal  Standards.  I n  
excepti onal  c i rcum stances,  a  techn ical  com m i ttee  m ay propose  the  publ icati on  of  a  techn ical  
speci f ication  when  

•  the  requ i red  support  cannot  be  obtained  for  the  publ ication  of  an  I n ternational  Standard,  
despi te  repeated  efforts,  or  

•  the  subject  i s  st i l l  under techn ical  developm ent or  where,  for  any other reason ,  there  i s  the  
fu ture  bu t  no  imm ediate  poss ibi l i ty of  an  agreem ent  on  an  I n ternational  Standard .  

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

I EC  TS  62239-2,  wh ich  i s  a  techn ical  speci fi cati on ,  has  been  prepared  by I EC  Techn ical  
Com m ittee  1 07:  Process  m anagem ent  for avion ics .  
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The  text  of  th is  techn ical  speci f ication  i s  based  on  the  fo l l owing  docum en ts:  

Enqu i ry d raft  Report  on  vot i ng  

1 07/288/DTS  1 07/293/RVDTS  

 

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

Th is  docum ent  has  been  drafted  i n  accordance  wi th  the  I SO/I EC  D i recti ves,  Part  2.  

A l i s t  of  al l  parts  i n  the  I EC  62239  series,  publ i shed  under the  general  t i t l e  Process 
management for avionics – Management plan,  can  be  found  on  the  I EC  websi te.  

The  com m ittee  has  decided  that  the  con ten ts  of  th is  docum ent wi l l  rem ain  unchanged  un t i l  the  
stabi l i ty date  i nd icated  on  the  I EC  webs i te  under "h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  
the  speci f ic  docum ent.  At  th is  date,  the  docum ent  wi l l  be   

•  reconfi rm ed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  am ended.  

A bi l i ngual  vers ion  of  th is  publ icati on  m ay be  i ssued  at  a  l ater date.  
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INTRODUCTION  

The  purpose  of  th is  docum ent  i s  to  def ine  the  requ i rem en ts  for developing  an  e lectron ic  
comm ercial  off  the  shel f  (COTS)  assem bly m anagem ent p lan  (CAMP) ,  hereinafter  also  cal l ed  
the  plan ,  to  assure  custom ers  that  al l  of  the  e lectron ic  COTS assem bl i es  i n  the  equ ipm ent  of  
the  plan  owner are  se lected  and  appl i ed  i n  con trol l ed  processes,  and  that  the  techn ical  
requ i rem ents  detai led  i n  th is  docum ent  are  accom pl ished.  I n  general  the  owners  of  an  
e lectron ic  COTS assem bly m anagem ent  p lan  are  ori g inal  (e lectron ic)  equ ipm ent  
m anufacturers  (OEMs)  and  system  i n tegrators  for the  aerospace,  defence  and  h igh  
perform ance  (ADHP)  e lectron ics  i ndustry.  

The  objecti ve  i s  to  def ine  and  docum ent,  as  necessary,  processes  to  assure  the  adequ acy of  
e lectron ic  COTS assem bl i es  se lected  for use  i n  e l ectron ic  system s.  Th is  docum ent states  
obj ecti ves  to  be  accom pl ished;  i t  does  not  speci fy how tasks  are  perform ed,  speci f ic  data 
co l lected  or reports  i ssued .  Those  who  prepare  plans  i n  com pl iance  wi th  th is  docum ent are  
encouraged  to  docum en t processes  that  are  the  m ost  effecti ve  and  effi ci ent  for them  in  
accom pl ish ing  the  obj ecti ves  of  th is  docum ent.  I n  order to  al l ow f l exibi l i ty i n  im plem enting  and  
updating  the  docum ented  processes,  p lan  au thors  are  encouraged  to  refer to  thei r  own  
i n ternal  process  docum ents  i nstead  of  i nclud ing  detai l ed  process  docum entati on  wi th in  thei r  
p lans.  

Organ i zati ons  that  prepare  such  p lans  are  cal led  the  plan  owners  and  m ay prepare  a s i ng le  
plan ,  and  use  i t  for  al l  re levant  products  suppl ied  by the  organ i zati on ,  or  m ay prepare  a  
separate  p lan  for  each  re levant  product  or  custom er.  
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PROCESS MANAGEMENT FOR AVIONICS – MANAGEMENT PLAN  –  
 

Part  2:  Preparation  and  maintenance of  an  electronic   
COTS assembly management plan  

 
 
 

1  Scope 

This  part  of  I EC  62239,  wh ich  i s  a  techn ical  speci f ication ,  appl i es  to  the  developm ent of  
COTS assem bly m anagem ent  p lans  (CAMPs)  for the  i n tegrati on  and  m anagem ent  of  
e lectron ic  COTS assem bl ies  (see  3 . 1 . 1 3  and  3. 1 . 20)  i n  e lectron ic  system s  used  i n  the  ADH P 
m arkets  where  re l iabi l i ty i s  general l y cri t i cal .  

NOTE  1  Best  practi ces  for  m anag ing  the  e l ectron i c  com ponents  wi th i n  the  e l ectron i c  assem bl i es  are  described  i n  
I EC  TS  62239-1  and  SAE  E I A-STD-4899  wh ich  describe  the  e l ectron i c  com ponen t  m anag em ent  prog ram  (ECMP) .  
I n  cases  where  the  e l ectron i c  com ponents  can  be  i den t i f i ed  and  m anaged  at  the  com ponent  l eve l ,  ECMP  can  be  
considered  as  an  opti on  to  m anag e  the  com ponents.   

NOTE  2  The  d i s t i ncti on  between  an  e l ectron i c  com ponen t  and  an  e l ectron i c  assem bly i s  provided  by  the  
defi n i t i ons  i n  Cl ause  3 .  Th i s  d i s t i ncti on  between  an  e l ectron i c  com ponen t  and  an  e l ectron i c  assem bly i s  not  always  
recog n i zed  by i n dustry:  fo r  exam ple,  f i l ters ,  con tactors ,  power su ppl y m odu l es,  re l ays,  m agneti c  assem bl i es,  etc. ,  
can  be  consi dered  as  e i ther com ponents  or  assem bl i es.  I n  each  appl i cat i on  i t  i s  cons idered  a  best  pract i ce  for  the  
user of  th i s  docum ent  to  c l ari fy  th i s  d i s t i nct i on .  

Depend ing  on  program  or product  l i ne  requ i rem en ts  and/or the  techn ical  characterist ics  of  the  
e lectron ic  COTS assembl ies  and  i n  agreem ent  wi th  the  custom er,  the  e lectron ic  COTS 
assem bly m anagem ent  p lans  (CAMPs)  cou ld  consider tai l ori ng  the  requ i rem ents  of  th is  
docum ent.  See  Annex  A.   

Al though  developed  for the  avion ics  industry,  th is  docum ent can  be  appl i ed  by other h igh  
perform ance  and  h i gh  re l i abi l i ty i ndustri es  at  the i r  d iscretion .  

2 Normative references 

The  fol l owing  docum en ts  are  referred  to  i n  the  text  i n  such  a way that  som e or al l  of  the i r  
con ten t  consti tu tes  requ i rem ents  of  th is  docum ent.  For dated  references,  on l y the  ed i t ion  
ci ted  appl i es.  For undated  references,  the  l atest  ed i t i on  of  the  referenced  docum en t ( i ncl ud ing  
any am endm ents)  appl ies.  

There  are  no  norm ati ve  references  i n  th is  docum ent.  

3 Terms,  defin i tions and  abbreviated  terms 

For the  purposes  of  th is  docum ent,  the  fo l l owing  term s,  def in i t ions  and  abbreviated  term s  
appl y.  

ISO and  I EC  m ain tain  term ino log ical  databases  for use  i n  standard izat ion  at  the  fo l lowing  
addresses:  

•  I EC  E lectroped ia:  avai lable  at  h ttp: //www. electroped ia.org /  

•  I SO On l ine  browsing  platform :  avai lable  at  h ttp: //www. iso.org /obp  

http://www.iso.org/obp
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3. 1  Terms and  defin i t ions  

3. 1 . 1   
analysis   
uti l i zat ion  of  data,  reference  m aterials ,  acti ons,  or  test  resu l ts  previous l y obtained  that  can  be  
u t i l i zed  for com parison  to  veri fy that  a  requ i rem ent,  a  characteristic,  a  param eter  or  a  cri teria  
has  been  m et  

Note  1  to  en try:  Test  resu l ts  and  associated  data can  be  part  of  the  anal ys i s .  

3. 1 .2   
assembly characterization  
process  of  test ing  and/or anal ys is  of  assem bly capabi l i ty when  confi gurati on  contro l  of  the  
assem bly's  i n ternal  detai l s  i s  i nadequate  to  support  trad i t i onal  qual i f ication   

Note  1  to  en try M I L-STD-1 521  provi des  i n form ati on  on  qual i f i cati on  purposes.  

3. 1 .3   
assembly manufacturer  
organ i zation  respons ible  for the  assem bly speci f i cati on  and  i ts  producti on  

3. 1 .4   
assembly obsolescence management  
range  of  m anagem en t and  eng ineeri ng  acti ons  taken  to  avoid  or  reso lve  the  effects  of  
assem bl ies  not  be ing  procurable  due  to  the  m anu facturer(s)  ceas ing  producti on  

3. 1 .5   
assembly qual i ficat ion  
process  used  to  dem onstrate  that  the  assem bly i s  capable  of  m eeti ng  speci f i ed  requ i rem ents  
for  al l  requ i red  condi t ions  and  envi ronm ents  

Note  1  to  en try:  Th i s  m ay i ncl ude  qual i f i cati on  beyond  the  assem bly m anu factu rer’ s  l im i ts  for the  assem bly.  

3. 1 .6   
assembly qual i ty assurance 
al l  acti vi t ies  and  processes  provid i ng  adequate  conf idence  that  each  i nd i vi dual  assem bl y 
m eets  speci f ied  requ i rem en ts  

3.1 .7   
assurance  
resu l t  of  p lanned  and  system atic  acti ons  necessary to  provide  adequate  conf idence  and  
evidence  that  a  product  or  process  satisf ies  g i ven  requ i rem ents  

3.1 .8   
component  
piece part  
electrical ,  opt ical ,  e l ectro/optical -m echan ical  or  e lectron ic  device  that  i s  not  subject  to  
d isassem bly wi thout  destruction  or im pai rm ent  of  des i gn  use  

Note  1  to  en try:  Resi s tors ,  capaci tors ,  d i odes,  i n tegrated  ci rcu i ts ,  hybri ds,  busbars,  c i rcu i t  cards/m odu les ,  
pri n ters ,  l aptop com puters ,  d i sk d ri ves,  appl i cati on  speci f i c  i n teg rated  ci rcu i ts ,  wou nd  com ponents  and  rel ays,  etc.  
are  exam ples  of  com ponen t.  

3. 1 .9   
configuration  
perform ance,  functi onal ,  and  phys ical  attri bu tes  of  an  exi st i ng  or  p lanned  product  or  a  
com bination  of  products  

Note  1  to  en try:  General l y  each  variati on  of  a  product  l eads  to  a  con fi g u rati on  change.  
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3. 1 . 1 0   
configuration  change management  
configuration  control   
system atic  process  wh ich  ensures  that  changes  to  re leased  confi gu ration  docum entation  are  
properl y i den ti f ied ,  docum ented,  evaluated  for  effect,  approved  by an  appropriate  l evel  of  
au thori ty,  i ncorporated  and  veri f ied  

Note  1  to  en try:  General l y  con fi gu rat i on  m anag em ent  act i vi ty  concerns  system ati c  proposal ,  j ust i f i cat i on ,  
evaluat i on ,  coord i nat i on ,  and  d i spos i t i on  of  proposed  chang es,  and  im plem entat i on  of  al l  approved  and  rel eased  
chang es  i n to   

•  appl i cabl e  con fi g u rat i ons  of  a  product,   

•  associated  product  i n form ati on ,  and   

•  support i ng  and  i n terfaci ng  products  and  thei r  associated  product  i n form ati on .  

3. 1 . 1 1   
configuration  documentation  
techn ical  i n form ation  whose  purpose  i s  to  i denti fy and  defi ne  a product ’s  perform ance  
functi onal  and  ph ys ical  attribu tes  ( for  exam ple  speci f ications,  drawings)  

3. 1 . 1 2   
configuration  veri fication  
acti on  veri fying  that  the  product  has  ach ieved  i ts  requ i red  attri bu tes  ( for exam ple  perform ance  
requ i rem ents ,  functional  constrain ts)  and  the  product’s  des ign  i s  accurate l y docum ented  

3. 1 . 1 3   
COTS product  
commercial  off-the-shel f  product  
one  or  m ore  com ponen ts,  assem bled  and  developed  for m u l t i ple  commercial  consum ers ,  
whose  des ign  and/or con figuration  i s  contro l led  by th e  m anufacturer’s  speci fi cati on  or  i ndustry 
standard   

Note  1  to  en try:  COTS  produ cts  can  i ncl ude  e l ectron i c  com ponents,  subassem bl i es  o r  assem bl i es ,  or  top  l evel  
assem bl i es.  E lectron i c  COTS  subassem bl i es  or assem bl i es  i ncl ude  c i rcu i t  card  assem bl i es ,  power suppl i es,  hard  
d ri ves,  and  m em ory  m odu les .  Top- level  COTS  assem bl i es  i n cl ude  a  fu l l y  i n tegrated  rack of  equ i pm ent  such  as  rai d  
arrays,  f i l e  servers  to  i nd i vi dual  swi tches,  rou ters,  personal  com pu ters,  or  s im i l ar equ ipm ent.  

[SOURCE:  IEC  TS  62668-1 :201 6,  3 . 1 . 3]  

3. 1 . 1 4   
COTS assembly management  plan   
CAMP 
docum ent  that  def ines  the  processes  and  practices  for i n teg rating  and  manag ing  assem bl ies  
i n  an  equ ipm ent  or  system  

Note  1  to  en try:  General l y,  i t  addresses  al l  re l evant  aspects  of  m anag ing  assem bl i es  du ri ng  system  des i gn ,  
developm ent,  product i on ,  and  post-product i on  support.  

3. 1 . 1 5   
COTS assembly manufacturer   
organ i zation  respons ible  for the  speci f i cation  and  the  producti on  of  the  COTS assem bly  

Note  1  to  en try:  General l y  the  COTS  assem bly m anu factu rer con tro l s  the  des i gn  and  the  confi gu rati on  (even  i f  
subcon tracted ) ,  bu t  i t  i s  not  a  ru l e  i n  th i s  m arket  segm ent  wh i ch  i s  not  fu l l y  ded i cated  to  avion i cs ,  and  the  COTS  
assem bly m anu factu rer  ensures  general l y  al so  the  sal e  of  the  product  to  the  com m ercial  m arket.   

3. 1 . 1 6   
dependabi l i ty 
m easure  of  consis tency i n  m eeting  re l iabi l i ty,  avai labi l i ty and  obsolescence  expectati ons,  
us ing  l og is tical  support  methods  
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3. 1 . 1 7   
derating  
design  m ethod  wh ich  increases  the  operati onal  m arg ins  of  i tem s  by im pos ing  m od i f i ed  i tem  
usage  l im i tati ons  wh ich  are  m ore  restrict i ve  than  the  usual  or  m anufacturer ’s  i tem  operati onal  
rati ngs  

3. 1 . 1 8   
design  process  
process  of  creati ng  an  i tem ,  equ ipm ent  or  system  from  a set  of  requ i rem en ts  

Note  1  to  en try:  I n  g eneral ,  the  des i gn  process  fo l l ows  a  set  o f  sub-processes  such  as  requ i rem ents  captu re,  
conceptu al  des i gn ,  detai l ed  des i gn ,  im plem entati on  and  producti on  trans i t i on .  Fu ncti onal  and  phys i cal  veri f i cati on ,  
as  wel l  as  qual i f i cati on ,  can  be  part  o f  the  des i gn  process  wh i ch  m ay be  cal l ed  i n  som e  organ i zati ons  “developm ent  
process”.  

3. 1 . 1 9   
durabi l i ty analysis  
structu red  anal ys is  of  the  assem bly’s  response  to  the  stresses  resu l t i ng  from  operati on ,  
m ain tenance,  sh ipping ,  storage,  and  other act i vi t i es  th roughou t  i ts  speci fied  l i fe  i n  order to  
estim ate  i ts  expected  l i fe  

3. 1 .20   
el ectronic  assembly 
electrical  or  e l ectron ic  device  that  i s  not  subj ect  to  d i sassem bly wi thou t  destruction  or  
im pai rm ent  of  des i gn  use  

EXAMPLE  E lectron i c  c i rcu i t  cards  or  m odu l es,  d i splays,  s torage  devi ces,  pri n ters ,  l aptop  com puter,  e l ectro/opti cal  
devi ces ,  etc.  

3. 1 .21   
el ectronic  equ ipment  
functi on ing  e lectron ic  device  produced  by the  plan  owner,  wh ich  i ncorporates  electron ic  
com ponents   

Note  1  to  en try:  End  i tem s,  sub-assem bl i es,  l i ne-repl aceabl e  un i ts  and  shop-replaceabl e  un i ts  are  exam ples  of  
e l ectron i c  equ ipm ent.   

[SOURCE:  IEC  TS 62239-1 :201 5,  3 . 1 . 20]  

3. 1 .22   
fai lu re  
i nabi l i ty of  an  i tem  to  perform  a requ i red  function  wi th i n  speci f i ed  l im i ts  

Note  1  to  en try:  A fai l u re  m ay  be  produced  when  a  fau l t  i s  encoun tered.  

3. 1 .23   
form  
shape,  s i ze,  d im ensions,  and  other  phys ical l y m easurable  param eters  that  un iquel y 
characteri ze  a  product  

3.1 .24   
franch ised  d istributor or agent  
i nd i vi dual  or  corporate  organ i zati on  that  i s  legal l y i ndependen t  from  the  franch iser ( i n  th is  
case  the  e lectron ic  com ponent  m anufacturer or  OCM)  and  ag rees  under con tract  to  d i stri bu te  
products  us i ng  the  franch iser’s  nam e and  sales  network  

Note  1  to  en try:  D i stri bu ti on  act i vi t i es  are  carri ed  ou t  i n  accordance  wi th  s tandards  set  and  con tro l l ed  by the  
franch i ser.  Sh ipm ents  ag ainst  orders  pl aced  can  be  despatched  e i ther d i rect  from  the  OCM  or th e  franch i sed  
d i s tri bu tor or ag en t.  I n  o ther words ,  the  franch i sed  d i stri bu tor  en ters  i n to  con tractual  ag reem ents  wi th  one  or  m ore  
e l ectron i c  com ponen t  m anufactu rers  to  d i s tri bu te  and  sel l  the  sai d  com ponen ts.  D i stri bu ti on  ag reem ents  m ay be  
s t i pu lated  accord i ng  to  the  fo l l owing  cri teri a:  geog raph ical  area,  type  of  c l i en te le  (avi on i cs  for  exam ple) ,  m axim um  
m anu factu ri ng  l o t  s i ze.  Com ponen ts  sou rced  th rough  th i s  rou te  are  protected  by the  OCM’s  warranty and  suppl i ed  
wi th  fu l l  t raceabi l i ty.   
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[SOU RCE:  IEC  TS  62668-1 :201 6,  3 . 1 . 9]  

3. 1 .25   
function  
acti on  or acti ons  that  a  product  i s  des igned  to  perform  

3. 1 .26   
gu idance 
advice  or  counsel l i ng  for  com pl yi ng  wi th  requ i rem ents  

3. 1 .27   
hardware  
products  m ade  of  m aterial  and  the i r  com ponents  (m echan ical ,  e lectrical ,  e lectron ic,  optical ,  
h ydrau l ic,  pneum atic)  

Note  1  to  en try:  Com pu ter software  and  techn i cal  docum entat i on  are  exclu ded .  

3. 1 .28   
implementation  
acti on  of  generating  a  phys ical  real i ty from  a  speci fi cati on  

3. 1 .29   
in teg ri ty 
state  where  the  perform ance,  techn ical  characterist ics ,  accuracy and  consistency of  an  i tem  
are  m ain tained  and  assured  over  i ts  en ti re  l i fe  cycle  

Note  1  to  en try:  I n tegri ty  appl i es  to  i tem  l i ke  e l ectron i c  componen ts,  e l ectron i c  c i rcu i t  cards,  equ ipm ent,  system s,  
data,  etc. ,  and  i s  a  cri t i cal  aspect  to  thei r  des i g n ,  im plem entati on  and  usage  cond i t i ons.  

Note  2  to  en try:  Envi ronm ental  cond i t i ons  can  affect  phys i cal ,  e l ectri cal  and  functi onal  perform ances,  for  exam ple  
e l ectrom echan ical  fau l ts ,  e l ectrom agneti c  com patib i l i ty  (EMC)  pertu rbati on  ( for  exam ple  em iss i on ,  imm un i ty) ,  
des i gn  f l aws,  m aterial  fat i gu e,  corros ion ,  power ou tages,  natu ral  rad i ati on  d i stu rbance,  etc.  

3. 1 .30   
l i fe  cycle  
generic  peri od  of  t im e  re lati ng  to  the  en t i re  peri od  of  conception ,  def in i t ion ,  bu i l d ,  d is tribu ti on ,  
operati on ,  and  d isposal  o f  a  product  

3.1 .31   
open  system  arch i tectu re  
col l ecti on  of  i n teracti ng  assem bl ies  that  has  the  fo l l owing  attri bu tes  as  requ i red  to  sat isfy 
stated  needs  such  as :  

•  scalable,  

•  evo lvable ,  

•  robust  ( for  exam ple  wi th  regard  to  envi ronm ental  constrain ts  ( therm al ,  vibrati ons,  etc. ) ) ,  

•  con trol l ed  coupl i ng  am ong  system  e lem ents ,  

•  guaran teed  t im ing  and  real  t im e  execu tion ,  

•  g racefu l  degradation ,  

•  i n form ation  assurance  and  protection ,  

•  system s  of  system s  i n teroperabi l i ty,  

•  technolog y i ndependence  and  obsolescence  m i t i gation  

Note  1  to  en try:  The  i n terface  speci f i cati ons  of  assem bl i es  are  general l y  fu l l y  defi ned,  avai l able  to  the  pu bl i c  and  
m ain tai ned  accord i ng  to  g roup  consensus.  
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3. 1 .32   
plan  owner 
COTS assembly in teg rator  
orig inal  des ign  au thori ty respons ible  for al l  aspects  of  the  des ign ,  functional i ty and  rel iabi l i ty  
of  the  del i vered  equ ipm ent  i n  the  in tended  appl ication  and  respons ible  for wri t i ng  and  
m ain tain ing  thei r  speci fi c  CAMP  

Note  1  to  en try:  The  plan  owner,  o r COTS  assem bly i n teg rator,  typi cal l y  i n teg rates  the  e l ectron i c  COTS  assem bly  
i n to  the  ADHP  e l ectron i c  system  and  i s  the  owner of  the  COTS  assem bly m anagem ent  plan  (CAMP) .   

3. 1 .33   
rel iabi l i ty  
probabi l i ty that  an  i tem  wi l l  perform  i ts  i n tended  function  for  a  speci f i ed  i n terval  under s tated  
cond i t i ons  

3. 1 .34   
requ i rements  
speci f ied  essen tial  attribu tes  

3. 1 .35   
ri sk  
m easure  of  the  poten tial  i nabi l i ty to  ach ieve  overal l  program  obj ecti ves  wi th i n  defi ned  cost,  
schedu le ,  and  techn ical  constrain ts  

[SOU RCE:  IEC  TS  62239-1 :201 5,  3 . 1 . 28]  

3. 1 .36   
ri sk management  
act  or  practice  of  deal i ng  wi th  r i sk that  i ncludes  plann ing  for r i sk,  assess ing  ( i den ti fyi ng  and  
anal ys ing )  r i sk areas,  developing  ri sk hand l ing  options ,  m on i tori ng  ri sks  to  determ ine  how 
ri sks  have  changed ,  and  docum enting  the  overal l  r i sk m anagem ent  program  

[SOU RCE:  IEC  TS  62239-1 :201 5,  3 . 1 . 29]   

3. 1 .37   
safety 
state  i n  wh ich  ri sk i s  lower than  the  boundary ri sk  

Note  1  to  en try:  The  boundary ri sk i s  the  upper  l im i t  of  the  acceptabl e  ri sk.  I t  i s  speci f i c  fo r  a  techn i cal  process  or  
s tate.  The  ri sk i s  defi ned  by the  rate  or  probabi l i ty  o r  occu rrence  and  the  expected  dam age  or  i n j u ry.  

3. 1 .38   
safety analysis  
d iscipl i ned  approach  to  i den ti fyi ng  hazards  and  the i r  causes,  and  to  assessing  thei r  r i sks  

3.1 .39   
simi lari ty analysis  
structu red  com parison  of  the  e lem en ts  of  the  assem bly being  assessed  wi th  those  of  
predecessor  assem bl ies  for  wh ich  test  or  i n -service  re l iabi l i ty data  are  avai lable  

3.1 .40   
sing le event  effect  
SEE  
response  of  a  com ponent  caused  by the  im pact  of  a  s ing le  particle  ( for exam ple  galactic  
cosm ic rays,  so lar energetic  part ic les,  energetic  neu trons  and  protons)   

Note  1  to  en try:  The  rang e  of  responses  can  i ncl u de  both  non -destructi ve  ( for  exam ple  u pset)  and  destruct i ve  ( for 
exam ple  l atch -up or  g ate  ruptu re)  phenom ena.  

[SOURCE:  IEC  62396-1 :201 6,  3 . 53]  
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3.1 .41   
speci fication  
docum en t that  expl ici t l y s tates  essential  techn ical  attribu tes  and/or requ i rem ents  for  a  product  

Note  1  to  en try:  A  speci f i cati on  can  i ncl ude  procedu res  to  determ ine  that  the  product’ s  perform ance  m eets  i ts  
requ i rem ents  or  attri bu tes.  

3. 1 .42   
subcontractor 
person  or en ti ty to  wh ich  the  ho lder of  obl i gations  under a contract  has  delegated  part  or  al l  o f  
such  obl i gations  

[SOURCE:  IEC  TS 62239-1 :201 5,  3 . 1 . 32]  

3.1 .43   
substi tu te assembly 
assem bly used  as  a  replacem ent i n  equ ipm ent  or  system  after the  equ ipm ent or  system  
des ign  has  been  approved  

Note  1  to  en try:  I n  som e  con texts ,  the  term  “al ternate  assem bly”  i s  u sed  to  describe  a  su bst i tu te  assem bly  that  i s  
“equal  to  or  better than”  the  ori g i nal  assem bly.  

3. 1 .44   
system  safety assessment  
SSA 
ongoing  system atic,  com prehensive  evaluati on  of  the  proposed  system  to  show that  re levan t  
safety requ i rem ents  are  satisfi ed  

3.1 .45   
test   
veri f ication  actions ,  assessm ent  and/or  tr ials  conducted  and  speci f ic  data obtained,  anal yzed ,  
corrected  eventual l y to  standard  cond i t ions,  and  com pared  to  acceptance  cri teria to  veri fy 
perform ance  requ i rem ents  

Note  1  to  en try:  Test  can  appl y to  functi onal  or envi ronm ental  ( for  exam ple  therm al ,  vi brati ons,  etc. )  veri f i cati on .  

Note  2  to  en try:  Where  “test”  i s  the  des i gnated  veri f i cat i on  m ethod ,  i t  i s  understood  that  som e deg ree  of  anal ys i s  
i s  i nherent  i n  the  veri f i cati on  process  and  need  not  be  so  i den ti f i ed .  

3. 1 .46   
testabi l i ty  
abi l i ty to  test  an  i tem  su ff ic ien tl y to  guarantee  that  al l  poss ible  states  of  the  i tem  perform  to  i ts  
speci f ication  

Note  1  to  en try:  Th i s  i ncl u des  the  ease  wi th  wh i ch  an  i tem  can  be  tested  to  provi de  evi dence  of  com pl i ance  wi th  
i ts  requ i rem ents.  

3. 1 .47   
traceabi l i ty  
abi l i ty to  have  for an  e lectron ic  com ponen t  i ts  fu l l  trace  back to  the  orig i nal  com ponen t  
m anufacturer  

Note  1  to  en try:  Th i s  traceabi l i ty  m eans  that  every su ppl i er i n  the  suppl y chain  i s  prepared  to  l egal l y  declare  i n  
wri t i ng  that  they know and  can  i den ti fy  thei r  source  of  supply,  wh i ch  goes  back to  the  ori g i nal  m anu factu rer and  
can  con fi rm  that  the  e l ectron i c  com ponen ts  are  brand  new and  were  hand led  wi th  appropriate  ESD  and  MSL 
hand l i ng  precau ti ons .  Th i s  au then ti cates  that  the  e l ectron i c  com ponents  bei ng  suppl i ed  are  u nused,  brand  new 
com ponen ts  wi th  no  ESD,  MSL or  o ther dam ag e.  Th i s  ensu res  that  the  e l ectron i c  com ponen ts  are  protected  by any  
m anu factu rer’ s  warrant i es,  have  al l  of  thei r  usefu l  l i fe  rem ain i ng  and  functi on  accord i ng  to  the  m anu factu rer’ s  
publ i shed  datasheet,  exh i bi t i n g  the  expected  com ponen t  l i fe  i n  the  appl i cati on  for  the  OEM’s  re l i abi l i ty  pred i ct i ons  
and  product  warranty.   

[SOURCE:  IEC  TS 62668-1 :201 6,  3 . 1 . 22]  
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3. 1 .48   
usefu l  l i fe  
period  of  t im e  from  de l i very of  a  product  to  the  usage  acti vi ty u n ti l  i ts  i denti ty i s  destroyed  by 
classi fyi ng  i t  as  salvage  

Note  1  to  en try:  Som etim es  “usefu l  l i fe ”  i s  referred  to  as  “ l i fe  cycle”.  

3. 1 .49   
val idation  
m ethod  of  qual i fyi ng  com ponen ts  at  the  plan  owner,  when  no  i n -service  data from  prior  use  i s  
avai lable  and  there  i s  no  m anu facturer’s  qual i f ication  data  to  anal yse  

[SOURCE:  IEC  TS 62239-1 :  201 5,  3 . 1 . 35]  

3. 1 .50   
veri fi cation  
determ inati on ,  at  each  des ign  s tage,  that  the  des ign  m eets  requ i rem ents  

3.2  Abbreviated  terms  

ADH P aerospace,  defence  and  h igh  perform ance  

ARP  Aerospace  Recomm ended  Practice   

ASI C  appl ication-speci f ic  i n teg rated  c i rcu i t  

BGA bal l  g ri d  array  

BIT  bu i l t- i n - test  

BoM  bi l l  of  m aterial  

CAMP COTS assem bly m anagem ent p lan   

COTS  comm ercial  off- the-shel f  

DMS d im in ish i ng  m anufactu ri ng  sources  

DMSMS d im in ish i ng  m anufactu ri ng  sources  and  m aterial  shortages   

ECMP e lectron ic  com ponen ts  m anagem ent  p lan  

EMC  e lectrom agnetic  com patib i l i ty  

EMI  e lectrom agnetic  i n terference  

EOP  end  of  producti on  

EOS  end  of  support  

ESD  e lectrostatic  d i scharge  

ESS  envi ronm ental  s tress  screen ing  

FCA functi onal  confi gu ration  aud i t  

FMEA fai l u re  m odes  and  effects  anal ys is  

FMECA fai l u re  m odes,  effects  and  cri t ical i ty anal ys is  

FOD  foreign  obj ect  debris  

FPGA fie l d-programm able  gate  array 

G IDEP  Governm ent- I ndustry Data Exchange  Program  

HAST h igh l y accelerated  s tress  test  

IBIT  i n i t iated  b i t  

LBO l ast  bu y order  

LCC l ead less  ch ip  carri er   

LFCP  l ead-free  contro l  p lan   

LRU  l i ne  replaceable  un i t   
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LTB  l ast  t im e  bu y 

LTS  l ast  t im e  sh ipm en t  

MCM  m u l t i ch ip  m odu le  

MEMS m icro-electro-m echan ical  system s 

MSL m oistu re  sens i t i ve  l eve l  

MTBF m ean  t im e  between  fai l u re  

MTTF m ean  t im e  to  fai l u re  

OEM  orig i nal  equ ipm ent  m anufacturer  

PCA phys ical  confi gu ration  aud i t  

PCB  prin ted  ci rcu i t  board  

PCN  product  change  notice  

PBIT  perform ance  bi t  

PDN  product  d i sconti nuance  noti f i cati on  

PCA ph ys ical  con fi gurati on  aud i t  

PEM  plastic  e lectron ic  m icroci rcu i t   

RFI  request  for  i n form ation  

RoH S  Restrict i on  of  the  use  of  certain  Hazardous  Substances  (Eu ropean  Un ion  
 d i recti ve)  

REACh  Reg istrat ion ,  Evaluation ,  Au thorisation  and  Restrict i on  of  Chem icals  (Eu ropean  
Un ion  d i recti ve)  

RTV room  tem perature  vu lcan ization  

SBIT  start-up  bi t  

SEE  s i ng le  even t  effects  

SEL s i ng le  even t  l atch-up  

SEU  s i ng le  even t  upset  

SMT surface  m ount  technology  

SOW statem ent  of  work 

Tj  j unction  tem perature  (h i ghest  operating  tem perature  of  sem iconductor  i n  an  
e lectron ic  com ponen t)  

TOC total  ownersh ip  cost  

TVS trans ien t  vo l tage  suppressor  

UAV unm anned  aerial  veh icle  

4 Technical  requirements  

4. 1  General  

The p lan  owner shal l  have  an  e lectron ic  COTS assem bly m anagem ent  p lan  (CAMP)  
addressing  each  requ i rem ent of  th is  docum ent,  based  on  i ts  exist i ng  qual i ty m anagem ent  
system  where  appl icable,  to  assure  custom ers  that  e lectron ic  COTS assem bl ies  are  se lected  
and  appl ied  i n  the  p lan  owner’s  equ ipm ent  us ing  con trol l ed  processes  (see  5. 7) .   

The  plan  m ay be  speci f ic  to  one  e lectron ic  COTS assem bly,  a  range  of  e lectron ic  COTS 
assem bl ies  or  to  al l  e l ectron ic  COTS assem bl ies .   

The  fo l l owing  annexes  are  i n form ati ve  for  g u i dance  and  support  pu rposes  on l y:   

•  Annex  A – Tem plate  for  tai l ori ng  the  requ i rem ents  of  I EC  TS  62239-2;  

https://en.wikipedia.org/wiki/Operating_temperature
https://en.wikipedia.org/wiki/Semiconductor
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•  Annex B  – Cross-reference  between  IEC TS 62239-2  and  SAE  EI A-933B;  

•  Annex  C  – E lectron ic  COTS assem bly des ign  gu ide l ines  and  COTS assem bly 
m anufacturer’s  r i sk assessm ent;  Annex  C  provides  r isk cons iderati ons  and  gu idance  on  
se lecting  e lectron ic  COTS assem bly m anu facturers  and  e lectron ic  COTS assem bl ies  for 
support i ng  the  accom pl ishm ent  of  the  requ i rem ents  of  C lause  4;  

•  Annex  D  – Typical  e lectron ic  COTS assem bly m i t i gation  m ethods  and  techn iques;  Annex 
D  provides  typical  m i t i gati on  m ethods  or techn iques  that  can  be  cons idered  as  necessary 
by the  p lan  owner accord ing  to  thei r  appl ication ;  

•  Annex  E  – Requ i rem ents  m atrix  for  I EC  TS  62239-2.  

NOTE  1  The  requ i rem ents  of  C lause  4  can  be  subst i tu ted  by  the  requ i rem ents  of  SAE  E I A-933B  (see  Annex B )  
where  appl i cable,  to  enable  the  plan  owner to  harm on i se  i ts  plan  for  both  speci f i cat i ons  and  Annex A for  poten t i al  
tai l o ri ng .  

NOTE  2  I t  i s  appropriate  to  have  a  g ood  worki ng  rel at i onsh ip  wi th  the  e l ectron i c  COTS  assem bly m anu factu rer,  
preferabl y us i ng  non -d i sclosu re  ag reem ents  or  o ther types  of  l egal  i nstrum ents  i n  order to  faci l i tate  shari ng  of  
techn i cal  data su ff i ci en t l y  to  m eet  the  requ i rem ents  of  C lause  4.  Where this is  not possible,  the plan  owner could 
consider careful ly the potential  risks (see Annex C)  regarding  the electronic COTS assembly manufacturer selection and the 
consideration of the requirement of this document.  

NOTE  3  Many  e l ectron i c  m anufactu rers  that  wou l d  previ ous ly  have  sold  custom  assembl i es  i n to  the  avion i cs  
m arket  are  now wi l l i n g  to  work wi th  o ri g i nal  equ i pm ent  m anufactu rers  (OEMs)  to  produce  e l ectron i cs  COTS  
assem bl i es.  Such  e l ectron i c  m anu factu rers  are  typi cal l y  the  best  type  of  e l ectron i c  COTS  assem bly m anufactu rer,  
as  they are  fam i l i ar wi th  avi on i cs  requ i rem ents ,  wi l l  share  data probabl y m ore  eas i l y  and  wi l l  be  m ore  prone  to  work 
wi th  the  OEMs  to  com ply wi th  the  requ i rem ents  of  th i s  document.  However,  there  are  m any other m ore  comm ercial  
e l ectron i c  COTS  assem bly m anu factu rers  that  on l y support  a  few avion i cs  requ i rem ents  and  wi l l  presen t  h i gher 
ri sks  to  the  appl i cat i on .   

NOTE  4  The  plan  owner  i s  responsi ble  for  the  cross- reference  m atri x  i den ti fyi ng  the  cl auses  waived  when  SAE  
EI A-933B  i s  revi sed .  

4.2  COTS assembly selection  

4.2. 1  General  

The plan  owner  shou ld  cons ider the  fo l l owing  and  use  the  gu i de l i nes  of  Annex  C .  

4.2.2  Design  assurance  

The processes  docum ented  in  the  p lan  shal l :  

•  provide  design  assurance  for  al l  appl icable  assem bl i es;  

•  assure  that  requ i rem ents  for each  assem bly are  i den ti f ied  and  evaluated  against  the  
m anufacturer’s  e lectron ic  COTS assem bly speci f i cati on  and/or datasheet  and  an y 
add i t i onal  re levan t  data to  ensure  su i tabi l i ty i n  the  end  appl ication ;  

•  assure  that  i f  add i t i onal  perform ance  i s  requ i red  ( for  exam ple  up-screen ing ,  uprati ng ,  
add i t i onal  param eters  defined)  then  the  e lectron ic  COTS assem bly shal l  be  cons idered  as  
a speci f ic  one  and  shal l  be  un i quel y identi f i ed  (see  4. 3 . 6  and  4. 4. 8) .The  docum ented  
process  shal l  assure  that  these  evaluations  are  docum ented  (see  4. 4. 1 0) ;  

•  assure  that  avai labi l i ty and  level  of  obso lescence  ri sk are  considered  as  m ajor assem bl y 
se lection  cri teri a  (see  4 .4. 1 4) .  

NOTE  1  RTCA DO-254  /  EU ROCAE  ED-80  and  EASA CM – SWCEH – 001  provi de  g u i dance  on  des i g n  assu rance  
for ai rborne  e l ectron i c  hardware  and  are  re l evant  practi ces  for  m eeti ng  the  obj ecti ves  of  th i s  docum ent  for 
des i gn i ng  i n  part i cu l ar speci f i c  com ponents  such  as  ASI Cs  and  FPGAs.  

NOTE  2  Relevant  data can  i ncl ude  the  e l ectron i c  COTS  assem bly m anu factu rer’ s  requ est  for  i n form ati on  (RFI )  
response,  as  we l l  as  the  resu l ts  of  plan  owner’s  anal yses,  characteri zati on  test i ng ,  qual i f i cat i on  test i ng ,  etc.  

4.3  COTS assembly appl ication  

4.3. 1  General   

The fo l l owing  i s  to  be  considered  by the  p lan  own er:  
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4.3.2  Functional i ty 

The docum ented  processes  shal l :   

•  veri fy that  the  al l ocated  equ ipm ent/system 's  electrical  and  functional  requ i rem ents  for 
each  e lectron ic  COTS assem bly are  cl earl y speci f i ed  by the  plan  owner;   

•  assure  that  the  se lected  electron ic  COTS assem bl ies  satisfy the  e lectrical  and  functi onal  
requ i rem ents  for  each  appl ication ;  see  4. 3 . 6  for  i n tegri ty aspects.  

4.3.3  COTS assembly compatibi l i ty  

The  processes  docum ented  i n  the  plan  shal l :   

•  assure  the  electron ic  COTS assem bly and  i n tegration  processes  are  i den ti f i ed  and  are  
com patible  th roughou t  the  equ ipm ent/system  i n tegration ,  sh ipping ,  hand l ing ,  s torage,  test,  
repai r  and  rework conducted  by the  plan  owner;   

•  assure  that  any i den ti f i ed  effects  on  assem bl i es  are  addressed .  

NOTE  Of  concern  i s  protect i on  of  e l ectron i c  COTS  assem bl i es  from  electrostat i c  d i scharge  (ESD)  dam age.  
Relevan t  secti ons  of  BS  EN  1 0001 5,  M I L-H DBK-263,  I EC 61 340-5-1 ,  and  I EC  TR  61 340-5-2  can  ai d  i n  con tro l l i n g  
ESD  dam age.  

4.3.4  Assembly materials  

The processes  docum ented  i n  the  plan  shal l  assure  that  the  e lectron ic  COTS assem bly 
des ign  i s  assessed  against  appl icable  m aterials '  requ i rem ents,  such  as  reducti on  of  
hazardous,  restricted  or  banned  substances  ( for exam ple  RoH S,  REACh) ,  fore ign  object  
debris  (FOD) ,  fungus  res i stance,  and  f l am m abi l i ty.  

For e lectron ic  COTS assem bl ies  that  are  determ ined  to  be  cri t i cal ,  the  e lectron ic  COTS 
assem bly shou ld  m eet  the  requ i rem ents  of  I EC  TS  62647-1  or  SAE GEI A-STD-0005-1  for  
def in i ng  a l ead-free  con tro l  p lan  (LFCP) .  

NOTE  1  Accord i ng  to  the  s i tuat i on  a  negoti at i on  between  the  plan  owner and  the  e l ectron i c  COTS  assem bly 
m anu factu rer can  be  considered  for obtai n i ng  al l  o r  part  o f  LFCP  data.  

NOTE  2  I EC 62647  (al l  parts)  provides  gu i dance  for  deal i ng  wi th  l ead-free  com ponents  and  consti tu tes  a  re levant  
practi ce  wi th  regard  to  l ead-free  im plem entat i on .  

4.3.5  Heat  d issipation  and  cool ing  

The  docum ented  processes  shal l  veri fy that  each  e lectron ic  COTS assem bly’s  heat  
d i ss ipati on  and  cool ing  requ i rem ents  are  consisten t  wi th  the  equ ipm ent/system  speci fi cati on .  

4.3.6  In teg ri ty analysis  

4.3.6.1  General  

The docum ented  processes  shal l :   

•  veri fy that  the  electron ic  COTS assem bly i s  consistent  wi th  equ ipm en t/system  i n tegri ty 
requ i rem ents  (see  defi n i t i on  i n  3 . 1 . 29) ;  

•  determ ine  whether the  e lectron ic  COTS assem bly wi l l  be  used  wi th in  the  envi ronm ental ,  
e lectrical  and  functional  operating  cond i t i ons  and  l im i ts  speci f i ed  by the  e lectron ic  COTS 
assem bly m anufacturer and  wi l l  keep i ts  whole  perform ances  ( for  exam ple  e lectrical ,  
functi onal ) .  

I n tegri ty assessm en ts  m ay be  poten tial l y tai l ored  i f  agreed  wi th  the  custom er (see  Clause  4)  
otherwise  they shal l  be  conducted  wi th  su ffi ci en t  detai l s  to  u nderstand  thei r  use  condi t ions ,  
l im i tations ,  and  uncertai n t i es  for the specific application with  additional  m itigations as necessary 
(see Annex C and Annex D  for further guidance).  
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Accord ing  to  the  appl icati on  needs  som e techn ical  anal ys is  and  tests  can  be  conducted  to  
veri fy and  dem onstrate  u se  l im i ts ;  th is  i ncludes  techn ical  anal ys is  and  tests  i n  dom ains  l ike:  
therm al ,  m echan ical  aspects  ( for exam ple  vibrati ons ,  shocks… ) ,  combined  envi ronm en t  
durabi l i ty ( fat igue) ,  m o isture/corros ion  resistance,  e lectrical  s tress,  natu ral  rad iati on ,  i nduced  
rad iat ion ,  e l ectrom agnetic  com patibi l i ty (EMC)  and  other poten tial  envi ronm ental  and/or 
e lectrical  dom ains.  

NOTE  1  SAE  ARP  5890  provides  gu i dance  on  du rabi l i ty  assessm ent  and  i s  a  re levan t  practi ce  to  m eet  the  
objecti ves  of  th i s  docum ent:  Annex C  provi des  i n form ati on  to  he l p  the  user understand  the  du rabi l i ty  anal ys i s '  
m ethod  of  assessm ent.  

NOTE  2  Assem bly l evel  m oi stu re/corros i on  tests  are  general l y  i nadequ ate  to  veri fy  the  m oi stu re/corros i on  
res i stance  of  com ponents  for  l ong  l i fe  exposure  i n  severe  m oi stu re/corros i on  envi ronm ents ,  due  to  the  d i fference  i n  
fai l u re  m echan i sm s  and  accelerat i on  factors .  E I A SSB-1  provides  gu i del i nes  for  us i ng  plast i c  encapsu lated  
e l ectron i c  com ponents .  

NOTE  3  Tem perature  cycl i ng  exposure  typi cal l y  has  an  extrem ely s i gn i f i can t  effect  on  how wel l  PEMs  perform  i n  
m oi s tu re/corros ion  envi ronm en ts.  Testi ng  of  PEMs  i ncl u des  g eneral l y  a  fu l l  l i fe  t im e  of  tem peratu re  cycl i ng  pri or  to  
exposu re  to  the  m oi stu re/corros ion  envi ronm ent.  

NOTE  4  I EC  62396  (al l  parts )  provides  gu i dance  on  deal i ng  wi th  natu ral  rad i at i on  and  i s  a  re levan t  practi ce.  

4.3.6.2  Electron ic  COTS assembly not  used  wi th in  i ts  speci fi ed  operat ing  condi tions  
and  l im i ts  or those not  speci fi ed  

When  an  e lectron ic  COTS assem bly i s  not  used  wi th in  the  operating  cond i t i ons  and  l im i ts  
speci f ied  by the  electron ic  COTS m anufacturer,  the  p lan  owner shal l :   

•  docum ent al l  the  i nstances;  see  Annex  C  wi th  regard  to  poten tial  i den ti f i cati on  ri sks;  

•  docum ent e i ther correcti ve  act ion  or m i ti gation  to  bri ng  the  p lanned  usage  wi th i n  the  
speci f ied  operating  cond i t i ons  and  l im i ts ,  or  docum en t j usti f ication  showing  that  al l  
equ ipm ent/system  requ i rem ents  wi l l  be  m et  wh i l e  not  sat isfyi ng  each  cri teri on  (al l  the  
docum entation  becom ing  part  of  the  electron ic  COTS assem bly data  package) .  

For those  aspects  ( for exam ple  envi ronm ental ,  e lectrical ,  fu ncti onal ,  e tc. )  where  the  e lectron ic  
COTS assem bly m anufacturer does  not  speci fy operati ng  cond i t ions  and  l im i ts ,  the  e lectron ic  
COTS assem bly i s  by defi n i t ion  being  used  beyond  i ts  operating  cond i t i ons  and  l im i ts .  I n  such  
cases  the  user can  characteri ze  the  usage  operati ng  cond i t i ons  and  l im i ts  and  thei r  
repeatabi l i ty or  can  request  to ,  or  negotiate  wi th ,  the  e lectron ic  COTS assem bly m anufacturer 
to  m ake the  characteri zati on .  I n  an y case  the  equ ipm en t/system  i n tegri ty and  requ i rem ents  
shal l  be  respecti vel y dem onstrated  and  m et,  and  the  resu l ts  recorded  i n to  the  e lectron ic  
COTS assem bly data package.  

Nevertheless ,  despi te  the  poten tial  d ispos i t ions  described  wi th i n  the  previous  paragraph ,  the  
use  of  an  electron ic  COTS assem bly ou ts ide  i ts  speci f ied  operating  cond i t i ons  and  l im i ts ,  or  i f  
these  ones  are  not  speci f ied ,  i s  a  r i sk,  i s  d i scouraged  and  considered  as  an  exception  when  
no  reasonable  al ternatives  are  avai lable .  Add i ti onal l y,  operati on  of  the  e lectron ic  COTS 
assem bly beyond  the  m anufacturer’s  operating  cond i t i ons  and  l im i ts  m ay resu l t  norm al l y i n  
l oss  of  warran ty by the  electron ic  COTS m anufacturer.  

NOTE  I EC  TR  62240-1  can  provi de  g u i dance  on  tem peratu re  uprat i ng  of  e l ectron i c  com ponen ts.  

4.3.7  Rel i abi l i ty analysis  

The  docum en ted  processes  shal l :   

•  veri fy that  the  e lectron ic  COTS assem bly when  i n tegrated  i n to  the  del i verable  
equ ipm ent/system  i s  m anaged  wi th  re levan t  m i ti gations  i f  needed  to  be  cons isten t  wi th  
equ ipm ent/system  re l iabi l i ty requ i rem ents ;   

•  ensure  that  re l i abi l i ty assessm ents  are  conducted  wi th  su ff icient  detai l  to  understand  thei r  
uses,  l im i tations,  and  uncertain ties  wi th  poten tial  m i ti gations  as  cons idered  necessary for 
the  appl icati on ,  or  cons ider poten tial  tai lori ng  i f  ag reed  wi th  the  custom er (see  Annex A) .   
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I EC 62396  (al l  parts) ,  and  I EC  62396-1  i n  part icu lar,  provide  gu idance  on  the  m anagem ent of  
atm ospheric  rad iati on  SEE  effects .  

IEC  TS  62239-1 :201 5,  4. 6. 8,  and  SAE  ARP 6338,  provide  gu idance  on  sem iconductor wear-
ou t  and  l i fe  t im e  effects .  

NOTE  1  I EC 60300  (al l  parts )  and  SAE  ARP  5890  provide  gu i del i nes  for  prepari ng  rel i abi l i ty  assessm ent  p lans,  
are  rel evan t  practi ces  for m eeti ng  the  obj ecti ves  of  th i s  docum ent  and  provide  g u i del i nes  for  the  qu an ti f i cati on  
re l i abi l i ty  assessm ent  l im i tati ons  and  u ncertai n t i es .  

NOTE  2  The  ANSI /VI TA 51  fam i l y  of  s tandards  provi des  g u i dance  on  appl i cat i on  of  M I L-H DBK-21 7  as  wel l  as  the  
phys i cs  of  fai l u re  analyses  and  are  rel evant  practi ces .  

4.3.8  Usefu l  l i fe  

The  docum ented  processes  shal l  veri fy that  the  e lectron ic  COTS assem bly usefu l  l i fe  i s  
m anaged  us ing  re levant  m i ti gati ons  i f  needed  to  be  cons istent  wi th  the  equ ipm ent/system  
requ i rem ents .  The  plan  owner can  potential l y cons ider tai lori ng  i f  ag reed  wi th  the  custom er 
(see  Annex A) .  

NOTE  1  I EC  TS  62239-1 :201 5,  4. 6. 8,  and  SAE  ARP  6338  provi de  gu i dance  on  sem iconductor wear-ou t  and  l i fe  
t im e  effects  wh i ch  can  resu l t  i n  e l ectron i c  COTS  assem bl i es  and  can  im pact  both  the  re l i abi l i ty  and  operati ng  l i fe  i n  
the  appl i cati on .  

NOTE  2  The  e l ectron i c  COTS  assem bly usefu l  l i fe  can  be  l ess  than  the  equ ipm ent/system  usefu l  l i fe  and  can  be  
addressed  th roug h  m i t i gati ons  wi th  associated  dem onstrati ons .   

NOTE  3  E lectron i c  COTS  assem bly usefu l  l i fe  can  be  assessed  th rough  m eans  that  can  i ncl u de  anal ys i s  of  
e l ectron i c  COTS  assem bly manufactu rer speci f i cati ons,  datasheet,  and/or appl i cati on  notes ,  experi ence  wi th  
s im i l ar  i tem s,  or  o ther m ethods .  

NOTE  4  N egoti ati on  of  a  real i s t i c  usefu l  l i fe  requ i rem ent  wi th  the  custom er i s  an  essenti al  e l em ent  of  m i n im i zi ng  
TOC.  

4.3.9  Storage l i fe  

The docum en ted  process  shal l  veri fy that  the  e lectron ic  COTS assembly s torage  l i fe  i s  
m anaged  us i ng  poten tial  m i ti gati ons  i f  needed  (see  Annex D)  to  be  cons is ten t  wi th  the  
equ ipm ent/system  requ i rem ents.  The  plan  owner can  poten tial l y cons ider  tai l oring  i f  agreed  
wi th  the  custom er (see  Annex  A) .  

NOTE  1  The  e l ectron i c  COTS  m anufactu rer’ s  datasheet  o r  docum entat i on  provides  general l y  i n form ati on  on  
s torag e  l i fe  cond i t i ons .  

NOTE  2  I EC  62435-1 ,  I EC  62435-2  and  I EC  62435-5  con tai n  i n form ati on  on  l ong  term  storage.   

NOTE  3  SAE  GEI A-STD-0003  i s  under deve lopm ent  and  con tai ns  i n form ati on  on  l ong  term  storag e.  

4.3. 1 0  Fai lu re  modes  and  effects  analysis  

The  docum ented  process  shal l  i ncl ude  fai l u re  m odes  and  effects  anal ys is  (FMEA)  as  part  of  
the  des ign  process  i n teg rati ng  the  e lectron ic  COTS assem bly when  requ i red  by the  des ign  
assurance  process.  Subclause  4. 4,  Table  1 ,  and  Annex C  provide  support  on  se lecting  
e lectron ics  COTS assem bly m anufactu rers  and  e lectron ic  COTS assem bl ies  for m eeting  the  
requ i rem ents  of  4 . 3 . 1 1 .   

NOTE  Devel opm ent  eff i ci ency can  be  enhanced  by i n teg rati ng  FMEA wi th  hazard  anal ys i s  and  testabi l i ty  
anal ys i s .  

4.3. 1 1  Maintainabi l i ty and  testabi l i ty  

The  docum ented  process  shal l  assure  that  the  e lectron ic  COTS assem bly,  as  i ncorporated  i n  
the  equ ipm ent/system ,  m eets  m ain tainabi l i ty and  testabi l i ty requ i rem ents .  

NOTE  Em phasi s  i s  pu t  on  i so lat i on  from  the  fau l ty  m odu l es  du ri ng  equ i pm ent/system  test.  Bu i l t- i n - test  (B I T)  can  
i ncl ude  s tart-up  b i t  (SBI T) ,  i n i t i ated  b i t  ( I BI T)  and  perform ance  bi t  (PBI T) .  
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4.3. 1 2  Markings  

The docum ented  processes  shal l  ensure  that  the  e lectron ic  COTS assem bly m arkings  m eet  
the  requ i rem ents  for  i den ti f ication ,  warn ings,  traceabi l i ty,  e tc.  

4.3. 1 3  Safety 

The docum ented  process  shal l  assure  equ ipment/system  envi ronm ental ,  personnel ,  and  
equ ipm ent/system  safety requ i rem ents  are  m et.  

NOTE  1  M I L-STD-882,  al ong  wi th  SAE  GEI A-STD-001 0,  provides  gu i dance  on  the  system  safety assessm ent  
process  and  i s  a  re l evan t  pract i ce  for  m eeti ng  the  ob ject i ves  of  th i s  docum ent.  

NOTE  2  SAE  ARP  4761  provi des  gu i del i nes  for the  use  of  re l i abi l i ty  assessm ent  resu l ts  for a  safety anal ys i s .   

The  docum ented  processes  shal l  veri fy that  the  e lectron ic  COTS assem bly does  not  con tain  
or  use  m aterials  known  to  produce  toxic  gasses  when  overheated  or burned,  i n  su ff icient  
quanti ty,  to  com prom ise  the  safety or  heal th  of  personnel  associated  wi th  the  appl ication .  

NOTE  3  A su i tabl e  m ethod  to  eval uate  toxi ci ty  of  m aterial s  i s  described  i n  ASTM  E1 678-1 5 .  

4.3. 1 4  Acceptance  by the  plan  owner 

The docum en ted  process  shal l  defi ne  the  p lan  owner’s  e lectron ic  assem bl y,  equ ipm en t and  
system  acceptance  tests  as  appl icable.  

NOTE  RTCA DO-254,  EU ROCAE  ED-80  and  EASA CM – SWCEH – 001  provi de  g u i dance  on  acceptance  test  and  
are  re l evan t  pract i ces  for m eeti ng  the  obj ecti ves  of  th i s  docum ent.  

4.4  Electron ic  COTS assembly manufacturer  selection  

4.4. 1  General   

The plan  owner shal l  conduct  a  r i sk assessm ent  of  poten tial  e lectron ic  COTS assem bly 
m anufacturers  to  determ ine  thei r  su i tabi l i ty i n  order to  m eet  the  requ i rem ents  of  th is  
docum en t.  

Annex C  m ay be  used  to  support  th is  r i sk assessm ent.  

Table  1  shows  recom m endations  depend ing  on  the  ou tpu t  of  th i s  ri sk assessm ent.
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Table  1  – Electron ic  COTS assembly manufacturer  selection  recommendations  

Electron i c  COTS assembl y 
manufacturer  

Plan  owner’s  ri sk cl assi fi cati on  
i n  the  end  appl ication   

Ri sk assessment  of  el ectron i c  
COTS assembl y 

manufacturer’s  abi l i ty to  share 
product  data  and  meet  the 

requ i rements  of  th i s  
speci fication  

Suggested  recommendation  
wi th  regard  to  selection   

Comments   

Exam ple  A  H i gh  or  cri t i cal   Poor and  not  wi l l i ng  to  cooperate  Do  not  se lect   Select  another e l ectron i c  COTS  
assem bly m anufactu rer o r  des i gn  
the  funct i on  i n -house  or  redesi gn  
to  e l im inate  the  non -cooperat i ng  
e l ectron i c  COTS  assem bly o r 
‘ tai l o r’  wi th  ag reem ent  from  the  
custom er.   

Exam ple  B  Low to  m ed i um   Poor o r  not  wi l l i ng  Review the  g aps  between  what  
the  appl i cati on  requ i res  and  what  
the  e l ectron i c  COTS  assem bly 
m anufactu rer offers  to  determ ine  
i f  the  plan  owner cou l d  ri sk not  
m i t i gat i ng  the  m i ss i ng  data and  
not  m anag i ng  the  overal l  ri sk 
(see  Annex C  for  gu i del i nes)  

The  pl an  owner shou l d  pu t  m ore  
effort  i n to  shari ng  thei r  product  
fam i l y  roadm ap to  encourage  the  
e l ectron i c  COTS  assem bly 
m anu factu rer to  cooperate  better 
and/or pay for  add i t i onal  test i ng  
and  m i t i gati ons.   

The  pl an  owner shou l d  m anag e  
the  gaps  or  ‘ tai l o r’  wi th  
ag reem ent  from  the  custom er.  

Exam ple  C   H i gh  to  cri t i cal   Good  to  averag e  Review the  g aps  between  what  
the  appl i cati on  requ i res  and  what  
the  e l ectron i c  COTS  assem bly 
m anu factu rer offers  to  determ ine  
i f  the  plan  owner cou l d  ri sk not  
m i t i gat i ng  the  m i ss i ng  data and  
not  m anag i ng  the  overal l  ri sk 
us i ng  the  gu i del i nes  of  Annex C  

The  pl an  owner shou l d  pu t  m ore  
effort  i n to  shari ng  thei r  product  
fam i l y  roadm ap to  encourage  the  
e l ectron i c  COTS  assem bly 
m anu factu rer to  cooperate  better 
and/or pay for add i t i onal  test i ng  
and  m i t i gati ons.   

The  pl an  owner shou l d  m anag e  
the  gaps  or  ‘ tai l o r’  wi th  
ag reem ent  from  the  custom er.  
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4.4.2  Electron ic  COTS assembly manufacturer  qual i ty system  

The p lan  owner shal l  veri fy that  the  e lectron ic  COTS assem bly m anu facturer has  a 
docum en ted  qual i ty m anagem ent  system .  Un less  otherwise  speci fi ed  by the  custom er,  the  
qual i ty system  shou ld  be  assessed  to  an  i n ternational l y recogn ised  qual i ty m anagem ent  
system  or  equ ivalen t.  

NOTE  1  An  i n ternati onal l y  recog n i sed  qual i ty  m anag ement  system  can  be  re levan t  parts  of  I SO 9001  o r  
preferabl y AS/EN/J I SQ 91 00  or  equ i val en t.  

Where  the  plan  owner conducts  or  enables  an  assessm en t or  aud i t  on  the  assem bly 
m anufacturi ng  faci l i ty,  then  the  assessm en t or  aud i t  shou ld  be  conducted  by su i tabl y trai ned  
aud i tors  i n  accordance  wi th  an  i n ternational l y recogn ised  qual i ty m anagem ent system .  

NOTE  2   AS/EN/J I SQ 91 00  con tai ns  now the  requ i rem ent  for  an  an ti -counterfei t  m anag em ent  for  al l  types  of  
e l ectri cal  and  m echan ical  componen ts  and  m ateri al s  and  can  sat i sfy  the  need  to  cons i der  a  s trategy  for avoi d i ng  
counterfei t  and  fraudu l en t  recycled  com ponents,  see  4. 4. 6.  Som e  docum ents  such  as  I EC  62668  (al l  parts) ,  SAE  
AS5553  and  SAE  AS61 74 can  ai d  for  an ti -cou n terfe i t  m anag em ent.  

4.4.3  Franchised  d istributor qual i ty system  

I f  the  e lectron ic  COTS assem bly i s  purchased  from  a franch ised  d i stri bu tor,  then  the  
requ i rem ents  of  AS/EN/J I SQ 91 20  or SAE  AS  6496  shou ld  appl y to  the  franch ised  d istri bu tor.  

4.4.4  Electron ic  COTS assembly derating  and  stress  analysis  

The docum ented  process  shal l :   

•  determ ine  the  derati ng  cri teria that  the  e lectron ic  COTS assem bly m anufacturer used  i n  i ts  
des i gn  process;   

•  cons ider where  appropriate  the  derati ng  cri teria  and  m ethods  i f  provided  by the  e lectron ic  
COTS assem bly m anufacturer;  

•  docum ent  an  appropriate  estim ate  of  the  derati ng  cri teria  and  m ethods  used  by the  
e lectron ic  COTS assem bly m anufacturer i f  the  e lectron ic  COTS assem bly m anufacturer  
does  not  provide  th is  i n form ation  or  i f  i t  i s  not  appropriate;   

•  ensure  that  th is  data i s  u sed  to  val i date  the  re l iabi l i ty assessm ent  assum ptions .  

NOTE  SAE  GEI A-STD-0008  can  ai d  wi th  derati ng  cri teri a.  

4.4.5  Electron ic  COTS assembly qual i fication /characterization  

The processes  docum ented  i n  the  plan  shal l  ensure  by whatever m eans  appropriate  ( for  
exam ple  derati ng ,  anal ysis,  testi ng ,  and  screen ing )  that  the  electron ic  COTS assem bly i s  
qual i f i ed  or  characteri zed  against  the  requ i rem ents  of  the  equ ipm ent/system  speci f i cation .  

NOTE1  Lack of  i ns i gh t  i n to  the  i n ternal  con fi g u rati on ,  o r  l ack of  con trol  o f  the  i n ternal  con fi gu rat i on  can  precl ude  
“qu al i f i cati on ”  of  the  e l ectron i c  COTS  assem bly i n  the  trad i t i onal  sense  that  supports  functi onal  con fi gu rati on  aud i t  
(FCA) /physi cal  con fi g u rat i on  aud i t  (PCA)  as  defi ned  i n  M I L-STD-1 521 .  I n  that  case,  “characteri zati on ”  anal ys i s  
and/or test i ng  com bined  wi th  a  ri sk assessm ent  can  be  substi tu ted  for  the  trad i t i onal  “qual i f i cat i on ”.  

NOTE  2  I n -servi ce  experi ence  wi th  the  e l ectron i c  COTS  assem bly i n  qu esti on  can  be  used  to  the  exten t  al l owed  
by the  custom er’ s  speci f i cat i on  and  SOW to  m eet  the  requ i rem ents  of  4 . 4. 5.  

NOTE  3  Qual i f i cati on  of  s im i l ar e l ectron i c  COTS  assem bl i es  can  be  used  to  the  exten t  al l owed  by the  custom er’s  
speci f i cat i on  and  SOW to  m eet  the  requ i rem ents  of  4 . 4. 5.  

NOTE  4  SAE  ARP  5890  provi des  gu i dance  on  s im i l ari ty  analys i s  and  i s  a  re levan t  pract i ce  to  m eet  the  obj ecti ves  
of  th i s  docum ent.  

NOTE  5  I EC  TR  62240-1  provides  gu i dance  on  uprati ng  of  e l ectron i c  assem bl i es.   
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4.4.6  Electron ic  components used  in  electron ic  COTS assembly:  
Selection/qual i fication  and  acceptance 

The plan  owner  shal l :   

•  docum en t and  assess  the  e lectron ic  COTS assem bly m anu factu rer’s  e l ectron ic  
com ponents  selecti on/qual i f i cation  and  acceptance  process;  

•  o therwise  provide  alternative assurance based on an  assessm en t of  the  adequacy of  the  
e lectron ic  COTS assem bly m anufactu rer's  se lecti on/qual i f i cati on  and  acceptance  effort  
and  descripti on  of  any add i t i onal  effort  requ i red  to  assure  that  the  e lectron ic  COTS 
assem bly wi l l  m eet  al l  speci fi ed  requ i rem ents .  

The  e lectron ic  COTS assem bly m anufactu rer  shou ld  have  an  e lectron ic  com ponen t  
managem ent  p lan  (ECMP)  com pl iant  wi th  I EC  TS 62239-1  and/or SAE  E IA-STD-4899  as  th is  
i s  a  best  practice  for m anag ing  e lectron ic  com ponents  i n  a  g l obal  product  l i fe  cycle .  Th is  
shou ld  i nclude  an ti -counterfe i t  m i t igati ons.   

NOTE  1  ECMP  accord i ng  to  I EC  TS  62239-1  and/or SAE–STD-4899  i s  a  re levant  pract i ce  for h i g h  end  
defence/aerospace  COTS  assem bl i es  regard l ess  of  assem bly cri t i cal i ty  l evel .  

NOTE  2  Assessm ent  to  I EC  TS  62239-1  and/or SAE  E I A-STD-4899  by an  assessm ent  body i s  a  re levan t  best  
practi ce  for  h i g h  end  aerospace  and  defence  e l ectron i c  COTS  assem bl i es  regard less  of  assem bly cri t i cal i ty  l eve l .  A  
re l evant  assessm ent  body can  be  I ECQ.  

NOTE  3  I EC  62668  (al l  parts) ,  DFAR 252. 246. 7007,  Defence  Standard  05-1 35,  SAE  AS5553,  SAE  AS61 74  and  
AS/EN/J I SQ 91 00  provide  un i form  requ i rem ents,  pract i ces  and  m ethods  to  m i t i gate  the  ri sks  of  recei vi ng  and  
i nstal l i n g  coun terfe i t  e l ectron i c  com ponen ts  and  are  re l evant  practi ces  for  h i g h  end  aerospace  and  defence  
e l ectron i c  COTS  assem bl i es  regard less  of  the  assem bly cri t i cal i ty  l evel .  

4.4.7  Electron ic  COTS assembly manufacturing  and  hand l ing  

The processes  docum ented  i n  the  plan  shal l  veri fy that  the  e lectron ic  COTS assem bly 
m anufacturer has  process  capabi l i ty u t i l i z i ng  m anufacturing  and  hand l ing  technolog ies  wh ich  
are  repeatable  and  su ff i ci en t  to  m eet  equ ipm ent/system  requ i rem en ts.  

4.4.8  Electron ic  COTS assembly qual i fication  approval   

The processes  docum ented  in  the  plan  shal l :   

•  assure  that  the  e lectron ic  COTS m anufactu rer’s  qual i f i cati on  processes  for the  e lectron ic  
COTS assem bly are  docum ented  and  assessed ;   

•  o therwise  assure  that  al ternative  assurance  i s  provided  that  the  e lectron ic  COTS 
assem bly wi l l  perform  as  requ i red  in  the  appl icati on  speci f ied  usage.  

4.4.9  Electron ic  COTS assembly fi nal  acceptance  

The plan  owner shal l :   

•  docum en t and  assess  the  e lectron ic  COTS assem bly m anufacturer’s  f i nal  acceptance  
process  ( for exam ple  acceptance  test  procedure) ;  

•  o therwise  provide  al ternative  assurance  that  the  e lectron ic  COTS assem bly wi l l  perform  as  
requ i red  i n  the  appl icati on  speci f ied  usage.  

4.4. 1 0  Configuration  management  and  documentation  

The  process  docum ented  i n  the  plan  shal l :  

•  i ncl ude  a  confi gu ration  m anagem ent process  appropriate  to  the  e lectron ic  COTS 
assem bly;  

•  veri fy that  the  equ ipm ent/system  configurati on  i s  m ain tai ned  re lat i ve  to  the  e lectron ic  
COTS assem bly usage  in  the  appl ication ;  
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•  veri fy that  too ls  used  for des i gn  and  veri f ication  are  under  confi gu ration  contro l  and  
i ncluded  wi th  the  des ign  con trol  and  des ign  changes;   

•  propose,  when  the  con fi guration  m anagem ent  of  the  e lectron ic  COTS assem bly cannot  be 
guaran teed  ( for exam ple  not  appropriate,  m issi ng  i n  whole  or  i n  part) ,  an  al ternative  
approach  to  assure  that  con tract  requ i rem ents  are  m et  and  that  the  e lectron ic  COTS 
assem bly wi l l  perform  as  requ i red  i n  the  speci f i ed  appl ication  usage.  

I n  the  l ast  case,  and  despi te  these  poten tial  d i sposi t ions,  the  use  of  the  e lectron ic  COTS 
assem bly i s  at  ri sk and  i s  d i scouraged  and  considered  as  an  excepti on  when  no  reasonable  
al ternati ve  i s  avai lable.  

NOTE  1  RTCA DO-254,  EU ROCAE  ED-80,  and  EASA CM – SWCEH – 001  provide  g u i dance  on  the  con fi gu rati on  
m anagem ent  process  and  are  relevant  practi ces .  

NOTE  2   SAE  E I A-649  provides  a  nati onal  consensus  s tandard  for  con fi gu rati on  m anag em ent.  

NOTE  3  Gu i dance  on  con fi gu rat i on  m anag em ent  i s  al so  g i ven  i n  I SO 1 0007.  

NOTE  4  The  i n ternal  con fi g u rati on  con tro l  o f  m any e l ectron i c  COTS  assem bly m i l i tates  agai nst  the  successfu l  
com plet i on  to  qual i f i cati on ,  functi onal  con fi gu rat i on  au d i t  (FCA)  and  phys i cal  con fi g u rat i on  aud i t  (PCA)  as  defi ned  
i n  M I L-STD-1 521 .  

4.4. 1 1  Plan  owner documentation  

The  processes  docum ented  i n  the  p lan  shal l  ensure  that  a  system  exists  at  the  p lan  owner  
that  co l l ects ,  stores,  provides  retrieval ,  anal ys is  and  report ing  capabi l i ty,  for  al l  re levant  data 
from  the  e lectron ic  COTS assem bly,  equ ipm ent/system  i n tegration  and  equ ipm en t/system  use  
i n  service,  and  for  keeping  the  data accord ing  to  custom er or regu latory requ i rem ents.  

Data  shou ld  i ncl ude:  

•  e lectron ic  COTS assem bly datasheet  and/or speci f ication  data ( for exam ple  electrical  /  
functi onal  / envi ronm ental  speci f ied  cond i t i ons  of  use,  i npu t  and  ou tpu t  param eters,  
vo l tage  rat ing ,  packag ing  d im ensions,  avai labi l i ty data,  e tc. ) ;  

•  e lectron ic  COTS assembly techn ical  and  appl icati on  notes,  re l i abi l i ty data,  avai labi l i ty  
i n form ation ,  storage  cond i t i ons ,  i n tegrati on  data  ( for exam ple  ESD  and  MSL sens i t i vi ty,  
etc. ) ;  

•  e lectron ic  COTS assem bly b i l l  o f  m aterials  ( for exam ple  e lectron ic  com ponents  l i s t,  etc. ) ;  

•  e lectron ic  COTS assem bly qual i f icati on  data ( for exam ple  e lectron ic  COTS assem bly 
m anufacturer’s  qual i f icati on  test  data,  m anufacturi ng  assem bly process  val idati on ,  
envi ronm ental  tests  resu l ts ,  etc. ) ;  

•  e lectron ic  COTS assem bly qual i ty assu rance  data ( for  exam ple  e lectron ic  COTS assem bly 
m anufacturer’s  s tati st i cal  process  con tro l  data,  assem bl y m anufactu rer’s  assem bl y and/or 
com ponent  screen ing  data,  etc. ) ;  

•  appl ication  data ( for exam ple  functional  s im u lat i on  data,  breadboard  test  data,  therm al  
anal ys is  data,  s tructural  anal ys is  data,  e l ectrom agnetic  em ission  and  susceptib i l i ty data,  
assem bl y screen ing  data  co l lected  by the  equ ipment/system  m anufactu rer/i n tegrator or  a  
test  house,  envi ronm ental  s tress  screen ing  (ESS)  data from  h i gher- l evel  screen ing ,  etc. ) ;  

•  qual i f i cati on  data co l lected  by the  p lan  owner or  a  test  house,  s im i lari ty anal ys is  resu l ts ,  
assem bl y i n -service  data used  for  qual i f ication ;  

•  e lectron ic  COTS assem bly characteri zati on  data ( for exam ple  data  from  testi ng  conducted  
by the  plan  owner when  assem bly i n ternal  configu ration  con trol  i s  i nadequate  for  
qual i f icati on ) ;  

•  m anufacturing ,  assem bly and  i n tegrati on  data ( for exam ple  plan  owner’s  stat ist i cal  
process  con tro l  data at  equ ipm ent/system  m anufacturi ng /in tegrati on ,  ESS data from  
m anufacturi ng ,  assem bl y and  i n tegration ,  and  i n  process  and  f inal  functional  test) ;  

•  custom er reject  data;  
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•  i n -service  data.  The  plan  owner needs  to  cons ider  during  i ts  r i sk assessm ent (see  4. 4  and  
Annex C)  the  potential  im pacts  of  u navai labi l i ty of  som e of  these  data wi th  regard  to  
cons is tency wi th  the  equ ipm ent/system  requ i rem ents .  

4.4. 1 2  Electron ic  COTS assembly manufacturer  documentation  

The  process  docum ented  i n  the  plan  shal l :   

•  i ncl ude  a process  to  request  e l ectron ic  COTS assem bly data accord ing  to  4. 4. 1 1  when  
avai lable  from  the  electron ic  COTS assem bly m anufactu rers  to  assure  dependabi l i ty and  
to  faci l i tate  re lated  anal yses  ( for exam ple  i n tegri ty,  re l i abi l i ty) ;   

•  i denti fy an  adequate  eng ineering  l i nk between  the  e lectron ic  COTS assem bly user and  the  
e lectron ic  COTS assem bly m anu factu rer  wi th  access  to  the  re lated  in form ation /process  for  
each  e lectron ic  COTS assem bly type/m anufacturer;   

•  ensure  that  i n  the  event  that  the  p lan  owner i s  unable  to  docum en t the  e lectron ic  COTS 
assem bly’s  conf igurati on  i n  adequate  detai l  to  assure  dependabi l i ty then  the  plan owner 
shall  provide alternate assurance that the assembly wi l l  perform  as required  in  the specified  
application  usage,  see 4.4. 1 0.  

4.4. 1 3  Li fe  cycle  management  

The docum ented  processes  shal l  ensure  that  the  l i fe  cycle  obj ecti ves  are  m et  and  acti vi t ies  
have  been  com pleted  as  ou tl i ned  i n  p lans  or  that  deviat ions  have  been  addressed .  

NOTE  RTCA DO-254,  EUROCAE  ED-80  and  EASA CM – SWCEH – 001  provide  g u i dance  on  process  assu rance  
and  are  re l evant  practi ces  for  m eeti ng  the  object i ves  of  th i s  docum ent.  

4.4. 1 4  COTS assembly avai labi l i ty ri sk management  

The docum ented  processes  shal l :   

•  ensure  that  r i sks  associated  wi th  avai labi l i ty of  the  e lectron ic  COTS  assem bly and  
technolog y changes  are  i den ti f ied ,  evaluated  us ing  appropriate  m etrics,  and  that  m ethods  
to  m i t i gate  those  ri sks  are  i den ti f ied ;  

•  assure  tracking  and  reporti ng  of  the  status  of  ri sk m i ti gati on  efforts  when  requ i red  by 
custom er or bus iness  needs;   

•  docum ent the  processes  used  by the  plan  owner to  resolve  obso lete  e lectron ic  COTS 
assem bly occurrences  to  assure  con tinued  producti on  and  support  of  the  
equ ipm ent/system s  in  wh ich  the  e lectron ic  COTS assem bly i s  i n tegrated  as  requ i red ,  
i nclud ing  l og is t ics  supportabi l i ty and  l i fe  cycle  m anagem ent i ssues  when  requ i red  by 
custom er or bus iness  needs .  

NOTE  1  Cri t i cal  dates  i n  an  e l ectron i c  COTS  assem bly’ s  l i fe  cycle  such  as  product  d i scon ti nuance  not i f i cati on  
(PDN ) ,  end  of  producti on  (EOP) ,  l ast  bu y order  (LBO) ,  l ast  t im e  buy  (LTB) ,  l ast  t im e  sh ipm ent  (LTS)  and  end  of  
support  (EOS)  are  im portan t  for l i fe  cycle  pl ann ing  and  supportabi l i ty.  Market  su rve i l l ance  of  suppl i ers ,  such  as  
that  ou tl i ned  i n  ANSI /VI TA 53  and/or use  of  d im in i sh i ng  m anufactu ri ng  sou rces  and  m ateri al  shortages  (DMSMS)  
tool s  that  provide  l i fe  cycl e  i n form ati on  such  as  EOS  and  EOP  for  e l ectron i c  COTS  e l ectron i c  assem bl i es,  can  be  
considered  by the  pl an  owner as  part  of  the  obsolescence  m anagem ent  process  and  are  recomm ended  pract i ces  
for m eeti ng  the  ob jecti ves  of  th i s  docum ent.  

NOTE  2  I EC  62402,  SAE  STD-001 6,  and  E I A GEB1  i ncl ude  proacti ve  DMSMS m i t i gati on  m ethods  appl i cable  for  
e l ectron i c  assem bl i es  du ri ng  system  des i gn .  

NOTE  3  E I A-724  provides  def i n i t i ons  for  the  pu rpose  of  describi ng  the  l i fe  cycle  of  e l ectron i cs.  

NOTE  4  I n form ati on  re lat i ve  to  the  e l ectron i c  COTS  assem bly,  for cons iderati on  of  m etri cs ,  i ncl udes:  technol og y 
ri sk and  m atu ri ty,  l i fe  cycl e,  l evel  o f  con fi dence  i n  m anufactu rer,  pred i cted  obsol escence,  sole  sou rce  assem bly,  
im preci se  m anufactu rer speci f i cati on  of  assem bly perform ance  (speci f i ed  as  “typi cal ”,  not  speci f i ed ,  etc. ) ,  
assem bl i es  other than  those  read i l y  avai l abl e  i n  l arge  vo l um es  and  i den ti f i ed  on  appl i cable  technol og y roadm aps.  

The  p lan  owner  shal l  docum ent  the  processes  u ti l i zed  for  obsolescence  m anagem ent.  

NOTE  5  Th i s  i ncl udes  processes  used  to  m anage  exi st i ng  and  im pend ing  e l ectron i c  COTS  assem bly s i tu at i ons  
that  can  resu l t  i n  e l ectron i c  COTS  assem bl i es  becom ing  unavai l able.  
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4.4. 1 5  Equ ipment/system  corrective  act ion  and  product  (electron ic  COTS assembly)  
change notices  

The plan  shal l  docum ent  the  process  used  by the  plan  owner,  or  system s  i n  p lace  for:   

•  data co l lecti on  and  anal ysis;  

•  u se  of  factory data,  custom er reject  data,  and  in -service  data i f  avai lable  to  im prove  the  
equ ipm ent/system  ( for exam ple  perform ance,  operati ng ,  e tc. )  i n  wh ich  the  e lectron ic  
COTS assem bly i s  i n tegrated;  

•  receipt  of  m anufacturer product  change  notices  (PCNs)  that  affect  the  e lectron ic  COTS 
assem bly and  those  that  are  not  DMSMS or obso lescence  re lated  ( for exam ple,  a  G IDEP 
or safety alert  on  the  product,  m anufactu ring  assem bly process  change,  factory l ocation  
change,  etc. ) ,  and  evaluation  of  the  poten tial  effects  on  the  equ ipm ent/system .  

NOTE  RTCA DO-254,  EUROCAE  ED-80,  and  EASA CM – SWCEH – 001 ,  provide  g u i dance  on  probl em  reporti ng ,  
tracking  and  correcti ve  acti on  and  are  rel evan t  pract i ces  for m eeti ng  the  objecti ves  of  th i s  docum ent.  

4.4. 1 6  Electron ic  COTS assembly substi tu tion  or  al ternative source 

4.4. 1 6. 1  Approach  for  acceptabi l i ty  

Any substi tu te  or  al ternati ve  source  of  an  e lectron ic  COTS assem bly shal l  be  form ,  f i t  and  
functi on  al ternati ves  wh ich  are  identi f i ed  and  docum ented  i n  the  plan  owner’s  
equ ipm ent/system  assem bly database.  Th is  i s  to  reduce  poten tial  r i sks  of  e lectron ic  COTS  
assem bly procurem ent or  to  so lve  an  obso lescence  or u navai labi l i ty problem  of  the  previous  
source  or  sources.  

4.4. 1 6.2  Customer noti ficat ions and  approvals  

Custom er noti f i cati ons  and  approvals  shal l  be  defined  between  plan  owner and  custom er,  i f  
requ i red .  S ince  the  custom er noti f i cati on  and  approval  process  i s  l i kel y to  be  un ique  to  each  
custom er-suppl i er  (general l y the  p lan  owner)  re lati onsh ip,  re lated  requ i rem ents  are  beyond  
the  scope  of  the  basel i ne  e lectron ic  COTS assem bly m anagem ent process  described  i n  th is  
docum ent,  and  shou ld  be  docum ented  i n  the  contractual  agreem ents  between  the  p lan  owner 
and  the  custom er.  

5 Plan  administration   

5. 1  Plan  content  and  organ ization  

The p lan  shal l  be  organ i zed  i n  such  a m anner that  each  of  the  requ i rem ents  of  C lause  4  i s  
addressed  c learl y,  concisel y and  unam biguousl y.  

The  plan  shal l  s tate  c learl y,  concise l y,  and  unam biguous l y:   

•  what  the  p lan  owner does  to  accom pl ish  each  of  the  obj ecti ves;  

•  how com pl iance  to  the  p lan  i s  dem onstrated;   

•  that  the  evidence  i s  avai lable  to  show that  the  obj ecti ves  have  been  accom pl ished ;  and  

•  where  the  plan  owner obtains  e lectron ic  COTS assem bl ies  ( from  the  m anufacturer i tse l f ,  
or  a  d istribu tor or  o ther source)  and  that  the  re levan t  requ i rem ents  of  th is  docum ent  also  
appl y to  that  source.  

Al l  the  requ i rem ents  g i ven  i n  C lause  5  appl y to  de l i verable  equ ipm ent  and/or  system s  as  
stated  i n  C lause  4.  These  requ i rem en ts  m ay be  accom pl ished  by e i ther  the  p lan  owner  
i nclud ing  the  poten tial  support  service  under i ts  au thori ty or  the  e lectron ic  COTS assem bly 
m anufacturer i n  who le  or  i n  part  accord ing  to  the  con tract  term s.  I n  e i ther case,  the  plan  
owner has  the  responsibi l i ty for  ensu ri ng  al l  obj ecti ves  and  requ i rem ents  are  m et.  
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NOTE   Ground  su pport  test  equ ipm ent,  f l i g h t  dem onstrator assem bl i es,  and  prototypes  are  typi cal l y  exem pt  from  
these  requ i rem ents,  un l ess  the  plan  owner s tates  otherwise  i n  i ts  p lan ,  see  Cl ause  4.  

5.2  Plan  terms,  defin i tions  and  abbreviated  terms  

The  term s,  defi n i t i ons  and  abbreviated  term s  used  in  the  plan  shal l  be  those  of  Clause  3  of  
th is  docum ent,  un less  they are  c l earl y defi ned  otherwise  i n  the  p lan .  

5.3  Plan  focal  point  

The plan  shal l :   

•  i denti fy an  au thori ty or  an  organ i zati on  to  serve  as  the  prim ary i n terface  between  the  p lan  
owner and  ou ts i de  part ies  ( for exam ple  custom er,  e l ectron ic  COTS m anufacturer)  i n  
m atters  pertai n ing  to  the  plan ;   

•  assure  that  i t  i s  reviewed  and  updated  as  necessary.  

5.4  Plan  references  

The p lan  shal l  i nclude  a  l i st  of  references  to  al l  the  docum ents  necessary to  accom pl ish  the  
e lectron ic  COTS assem bly m anagem ent,  i ncl ud ing  th is  docum ent,  other i ndustry and  
governm ent  docum ents,  and  p lan  owner’s  i n ternal  docum ents .  

5.5  Plan  appl icabi l i ty  

The plan  shal l  docum ent  al l  the  e lectron ic  COTS assem bly types  i nclud ing  potential  tai lori ng  
detai l s  agreed  wi th  the  custom er (see  Annex A)  for the  range  of  equ ipm ent and/or system s 
m anufactured  and/or  i n tegrated  by the  p lan  owner to  wh ich  the  p lan  appl i es .  

NOTE  The  range  of  equ i pm ent  and/or system s  i s  not  i n tended  to  be  a  l i s t  o f  part  num bers.  I t  can  i ncl ude,  fo r 
exam ple,  the  appl i cable  m arket  segm ent  ( for  exam ple  “Th i s  p lan  appl i es  to  al l  equ i pm ent  m anu factu red  for  
aerospace  appl i cati ons. ”) .  I t  al so  can  i ncl u de  an  affect i vi ty  date  ( for  exam ple  “Th i s  pl an  appl i es  to  al l  n ew 
equ i pm ent  and/or system s,  and  to  com ponen ts  substi tu ted  i n to  exi s t i ng  equ ipm ent  and/or system s. ”) .  The  range  of  
equ i pm ent  and/or system s  al so  can  be  l im i ted  or requ i red  by certai n  con tractual  ag reem ents.  

5.6  Plan  implementation  

The plan  owner shal l :   

•  im plem ent and  fo l l ow the  processes  docum en ted  i n  the  plan ,  wi th i n  i ts  range  of  
appl icabi l i ty;   

•  provide  obj ecti ve  evidence  that  the  provis ions  of  th is  docum ent  are  m et,  and  that  the  p lan  
has  been  im plem ented.  

5.7  Plan  acceptance 

The plan  shal l  be  accepted  when  the  plan  owner and  the  custom er ag ree  that  the  p lan  i s  
acceptable.  Cert i f icati on  by an  assessm ent body m ay be  used  as  evidence  that  the  p lan  
satisfi es  the  requ i rem ents  of  th is  docum ent.  

NOTE  A re levant  body can  be  I ECQ.  
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Annex A  
( in formative)   

 
Template for tai loring  the requi rements  of IEC TS 62239-2  

Depend ing  on  program  or product  l i ne  requ i rem en ts,  the  plan  owner m ay,  wi th  appropriate  
j ust i f icati on ,  am end  the  obj ecti ves  of  C lause  4  by add ing  to  or  de let i ng  them .  Th is  can  be  
accom pl ished  by tai l oring  the  requ i rem ents .   

Annex A provides  a tai l oring  tem plate  that  can  be  used  i n  th is  regard .  Th is  m ethod  i s  best  
when  the  p lan  owner i s  s tarting  new des igns  for speci f i c  custom ers  who  i n teract  d i rectl y wi th  
the  plan  owner.   

Tai lori ng  the  requ i rem ents  can  be  an  opti on  enabl i ng  d iscuss ion  and  exchanges  between  the  
plan  owner  and  the  custom er for preparing  for  exam ple  a custom er’s  con tract  review.  I n  an y 
case  the  poten tial  tai l ori ng  of  the  requ i rem ents  shal l  be concurred  upon  between  plan  owner  
and  custom er.  I f  th is  i s  done,  then  the  p lan  wi l l  be  assessed  accord ing  to  the  am ended  l i st  of  
requ i rem ents .  

Table  A. 1  provides  a  template  for  tai l ori ng  the  requ i rem ents  for I EC  TS  62239-2.  

Table  A. 1  – Template for tai loring  requ i rements  of  IEC  TS 62239-2  

Requ i rement  no.  Clause /  
subclause  

Requ i rement  
description  

Tai lored  
requ i rement  

Plan  owner  
s ign-off  

Customer 
represen tative  

si gn-off  

      

      

      

      

      

      

      

      

      

Add i t i onal  l i nes  can  be  added  as  needed .  
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Annex B   
( in formative)  

 
Cross-reference between  IEC TS 62239-2  and  SAE EIA-933B  

Table  B. 1  provides  a cross-reference  table  between  I EC  TS 62239-2  and  SAE E I A-933B that 
m ay be  used  to  sat isfy the  requ i rem ents  of  I EC  TS  62239-2.  

Table  B . 1  – Cross-reference  between  IEC TS 62239-2   
and  SAE EIA-933B  requ i rements  

IEC TS  62239-2:201 7 –  
c lause/subcl ause number  

Sati sfi ed  by SAE  EIA-933B:201 5  
– clause/subclause number a  

Comments   

4 Techn ical  requ i rem ents  3 .  Techn i cal  requ i rem ents   

4. 1  General  3 .  Techn i cal  requ i rem ents    

4 . 2  COTS  assem bly se l ect i on    

4 . 2. 1  General  N /A  

4. 2. 2  Desi gn  assu rance   3 . 6  Re l i abi l i ty  and  note  of  3 . 1  
Functi onal i ty  

SAE  E I A933  does  not  add ress  th i s  

4. 3  COTS  assem bly appl i cat i on   N /A I EC  TS  62239-2  head i ng   

4. 3 . 1  General    

4 . 3 . 2  Fu ncti onal i ty   3 . 1  Functi onal i ty    

4 . 3 . 3  COTS  assem bly com patibi l i ty   3 . 4  Com pati bi l i ty  wi th  System  
Assem bly Process  

 

4. 3 . 4  Assem bly m aterial s  3 . 1 3  Materi al s   

4. 3 . 5  H eat  d i ss ipati on  and  cool i ng  3 . 2 . 3  H eat  d i ss ipat i on  and  cool i ng    

4 . 3 . 6  I n teg ri ty  anal ys i s  3 . 1 ,  3 . 2,  3 . 5  I EC  TS  62239-1  requ i rem ent  
covered  by m any SAE  E I A-933B  
clauses  

4. 3. 8  Usefu l  l i fe  3 . 5  Ag i ng   

4. 3 . 9  Storag e  l i fe  3 . 2  Operati ng ,  s torag e  and  
transportat i on  envi ronm ent  
s tresses  

 

4. 3 . 1 0  Fai l u re  m odes  and  effects  
anal ys i s  

3 . 6  Re l i abi l i ty    

4 . 3 . 1 1  Main tai nabi l i ty  and  
testabi l i ty  

3 . 6  Re l i abi l i ty    

4 . 3 . 1 2  Marki ngs  I ncl uded  i n  3 . 1 0  con fi gu rati on  
con trol  

 

4 . 3 . 1 3  Safety  3 . 7  Safety   

4 . 3 . 1 4  Acceptance  by the  plan  
owner  

4 . 7  P lan  acceptance   

4. 4  E lectron i c  COTS  assem bly 
m anufactu rer select i on  

N /A I EC  TS  62239-2  head i ng  

4. 4. 1  General   Annex A  

4. 4. 2  E lectron i c  COTS  assem bly 
m anu factu rer qu al i ty  system  

3 . 1 3  Qual i ty  assu rance   

4. 4. 3  Franch i sed  d i stri bu tor qu al i ty  
system  

Not  i ncl u ded   

4. 4. 4  E lectron i cs  COTS  assem bly 
derati ng  and  s tress  anal ys i s  

3 . 3  Derat i ng   

4. 4. 5  E lectron i cs  COTS  assem bly 
qual i f i cat i on /characteri sat i on  

3 . 9  Qu al i f i cati on    



 – 30  – IEC  TS 62239-2:201 7    I EC  201 7  

IEC TS  62239-2:201 7 –  
c lause/subcl ause number  

Sati sfi ed  by SAE  EIA-933B:201 5  
– clause/subclause number a  

Comments   

4. 4. 6  E lectron i c  com ponen ts  u sed  
i n  e l ectron i cs  COTS  assem bly:  
Selecti on/qual i f i cati on  and  
acceptance   

3 . 1 4  I n ternal  parts    

4 . 4. 7  E lectron i c  COTS  assem bly 
m anu factu ri ng  and  hand l i ng   

3 . 1 2  Qual i ty  assu rance   

4. 4. 8  E lectron i cs  COTS  assem bly 
qual i f i cat i on  approval  

3 . 9  qu al i f i cati on   

4. 4. 9  E lectron i cs  COTS  assem bly 
f i nal  acceptance   

3 . 8  Main tai nabi l i ty  and  testabi l i ty    

4 . 4. 1 0  Con fi gu rat i on  m anagem ent  
and  docum entat i on   

3 . 1 0  Confi gu rati on  m anag em ent    

4 . 4. 1 1  P l an  owner docum entat i on  3 . 1 0  and  4. 4    

4 . 4. 1 2  E l ectron i c  COTS  assem bly 
m anu factu rer docum entat i on  

3 ,  3 . 1 ,  3 . 1 1   

4 . 4. 1 3  Li fe  cycle  m anagem ent  3 . 1 6  Obsolescence  m anagem ent   

4. 4. 1 5  Equ ipm ent/system  
correct i ve  acti on  and  product  
(e l ectron i cs  COTS  assem bly)  
chang e  noti ces  

3 . 1 0  confi gu rati on  con tro l   

4 . 4. 1 6  E l ectron i c  COTS  assem bly 
substi tu t i on  or  al ternati ve  source  

Not  i ncl u ded   

5  P lan  adm in i s trat i on   P lan  adm in i s trati on   

5 . 1  P lan  con tent  and  organ i zati on     

5 . 2  P lan  term s,  defi n i t i ons  and  
abbreviated  term s   

  

5 . 3  P lan  focal  po i n t     

5 . 4  P lan  references    

5 . 5  P lan  appl i cabi l i ty    

5 . 6  P lan  im plem entati on     

5 . 7  P lan  acceptance     

a  The  pl an  owner i s  respons ible  for m ain tai n i ng  th i s  cross-reference  m atri x when  SAE  E I A-933B  i s  revi sed .  
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Annex C  
( in formative)  

 
Electronic COTS assembly design  guidel ines and   
COTS assembly manufacturer’s  risk assessment  

C.1  COTS assembly design  guidel ines  

C.1 . 1  Open  system  arch i tecture  

See 3. 1 . 31  for a  def in i t i on .  The  docum ented  processes  shou ld  assure  that  adequate  
cons ideration  i s  g i ven  to  se lection  of  e l ectron ic  COTS assem bl i es  that  adhere  to  open  
principles  and  s tandards  where  appl icable  wi th  regard  to  the  appl ication .  

NOTE  1  Sel ecti on  of  e l ectron i c  COTS  assem bl i es  wi th  wel l -defi ned  s tandard  non -propri etary  i n terfaces  as  part  o f  
an  open  arch i tectu re  that  i s  scalabl e  and  evo lvabl e  i s  an  essen tial  e l em ent  of  m i n im i zi ng  total  ownersh ip  cost  
(TOC)  th rou gh  m i t i gati on  of  d im i n i sh i ng  m anu factu ri ng  sources  (DMS)  effects ,  and  m axim izi ng  technology 
i ndependence/ease  of  technology i nsert i on .  

NOTE  2  ANSI /VI TA 47  provides  an  open  arch i tectu re  s tandard  for  envi ronm ents,  des i g n  and  constructi on ,  safety  
and  qual i ty,  and  i ts  u se,  where  appl i cable,  i s  a  re l evan t  practi ce.  

C.1 .2  Risk assessment  and  performance  

The  docum en ted  processes  shou ld  assure  that  adequate  consideration  i s  g i ven  to  se lection  of  
e lectron ic  COTS assem bl i es   

NOTE  1  SAE  ARP  5890  provides  g u i dance  on  the  use  of  re l i abi l i ty  assessm ent  resu l ts  to  substan ti ate  bus i ness  
deci s i ons  and  i s  a  re levan t  practi ce  for  m eeti ng  the  obj ecti ves  of  th i s  docum ent.  

NOTE  2  I SO 31 000  wh ich  describes  ri sk m anagem ent  and  I SO/I EC 31 01 0  wh i ch  describes  ri sk m anagem ent  
techn iques,  tog ether wi th  I SO  Gu ide  73  wh i ch  provides  ri sk m anagem ent  vocabu l ary,  are  re levant  pract i ces  for  
m eeti ng  the  object i ves  of  th i s  docum ent.   

C.1 .3  Assembly cri t ical i ty  

The  docum ented  processes  shou ld  ensure  that  the  e lectron ic  COTS assem bly cri t i cal i ty i s  
i denti f ied  and  the  correspond ing  des ign  assurance  l evel  i s  im plem ented .  The  process  for 
e lectron ic  COTS assem bly cri tical i ty assessm ent  and  rat ing ,  and  the  corresponding  des ign  
assurance  l evels ,  when  not  speci f i ed  i n  the  equ ipm ent/system  speci fi cati on ,  shou ld  be  
i denti f ied  by the  plan  owner and  the  m etrics  docum ented.  

NOTE  1  I tem  cri t i cal i ty  assessm ent  and  rati ng  i s  a  two-step process.  Fi rs t,  the  equ ipm ent/system  functi onal  
cri t i cal i ty  i s  determ ined .  Next,  i nd i vi dual  i tem  cri t i cal i ty  i s  def i ned  based  on  system  redu ndancy.  A  fai l u re  m odes,  
effects  and  cri t i cal i ty  anal ys i s  (FMECA)  can  be  used  to  defi ne  equ ipm ent/system  i tem  cri t i cal i ty  th rough  an  anal ys i s  
of  system  arch i tectu res  and  consequ ence  of  equ ipm ent/system  i tem  fai l u re.   

NOTE  2  RTCA DO-254,  EUROCAE  ED-80  and  EASA CM – SWCEH – 001  provi de  g u i dance  on  determ inati on  of  
developm ent  assu rance  l eve l s  and  are  rel evant  practi ces  for  m eeti ng  the  object i ves  of  th i s  docum ent.  

NOTE  3  RTCA DO-254,  EU ROCAE  ED-80  and  EASA CM – SWCEH – 001  Levels  A  and  B  com pose  an  acceptable  
defi n i t i on  of  “ f l i g h t  cri t i cal . "  

C.2  COTS assembly manufacturer’s  risk assessment  

Table  C. 1  i s  an  exam ple  of  a  r i sk assessm ent  process  wh ich  m ay be  used  to  r i sk assess  the  
data avai lable  from  the  e lectron ic  COTS assem bly m anufacturers.  

The  i n ten t  of  Table  C. 1  i s  that  the  questions  i n  co lum n  1  are  sent  ou t  to  each  e lectron ic  COTS 
assem bly m anufactu rer  and  co lum n  2  (or co lum n  3)  i s  desti ned  to  the  e lectron ic  COTS 
m anufacturer’s  responses.  Al ternati vel y the  plan  owner can  com plete  th is  on  thei r  behal f  
based  on  data they acqu i re  from  the  e lectron ic  COTS assem bly datasheet  and/or speci f i cati on  
and  o ther  data  m ade  avai lable  to  them .  
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Using  Table  C. 2,  the  plan  owner  can  then  review the  answers  from  Table  C. 1 ,  add ing  i n  
co lum n  2  al l  the  plan  owner’s  r i sk m i t i gation  considerations  and  summ aris i ng  i n  co lum n  3  the  
areas  of  r i sk when  us i ng  the  e lectron ic  COTS assem bly i n  the  appl ication  wh ich  m ay resu l t  i n  
‘ tai lori ng ’  (see  Annex A) .  

The  responses  from  al l  the  electron ic  COTS assem bly m anu facturers  surveyed  can  then  be  
anal ysed  i n  the  sam e way by com pleting  co lum ns  4  and  5 ,  etc.   

Accord ing  to  the  e lectron ic  COTS assem bly type  (see  defi n i t i ons  i n  3.1 . 1 3 and 3.1 .20) ,  the  
con ten ts  ( for exam ple  questi ons)  of  Table  C. 1  and  Table  C. 2  can  be  tai l ored.   

A f i nal  review i s  m ade  to  assess  wh ich  of  the  e lectron ic  COTS assem bly m anufactu rers  
i nvestigated  presen ts  the  lowest  overal l  r i sk  when  used  i n  the  appl icati on  (see  4. 3) .  Th is  can  
al l ow to  se lect  one  or a  short- l i st  of  e lectron ic  COTS assem bly m anufacturer(s)  and  to  m ake 
deeper  assessm en t on  key topics  i f  needed .   

I n  som e s i tuations ,  for  exam ple  i f  there  i s  on l y one  poss ible  e lectron ic  COTS assem bly 
m anu factu rer,  the  i n terest  to  con ti nue  i n  the  e lectron ic  COTS assem bly way can  be  supported  
by add i t i onal  questions  re lat ing  to  program  l og istics  ( for exam ple  l ead- tim e,  developm ent  
resources  requ i red,  des ign  schedu les ,  costs  ( for  exam ple  non-recurring  cost  for desi gn ing ,  
testing ,  i ndustrial i zation) )  for  com paring  to  an  i n -house  des ign  and  developm ent  act i vi ty.
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Table  C. 1  – Template for electron ic  COTS assembly manufacturer’ s  ri sk assessment  

IEC TS  62239-2:201 7  –  
subclause number  

Ref.  
No.  

Column  1   Column  2   Column  3  a  

  Questions  for  the  COTS assembly 
manufacturer wi th  regard  to  i ts  speci fi c  part  

number  

E lectron i c  COTS assembl y manufactu rer  # 1  
answers  

(documents  can  be  referred  to:  i n  that  case,  
l i st  the  documents  t i t l es  and  references  

supporting  the  answer)  

Electron i c  COTS assembl y manufactu rer # 2  
answers  

(documents  can  be referred  to:  i n  that  case,  
l i st  the  documents  t i tl es  and  reference 

supporting  the answer)  

4. 4. 2  1  What  assessm ent  approval  o r  cert i f i cati ons  
does  the  e l ectron i c  COTS  assem bly 
m anu factu rer have  (relevant  assessm ent  
s tandards  can  be  I SO 9001 ,  AS/EN/J I SQ 91 00,  
I SO TS  1 6949)?   

  

4 . 4. 6  2  I s  the  e l ectron i c  COTS  assem bly m anufactu rer 
assessed  or cert i f i ed  to  I EC  TS  62239-1 ?   

I f  yes ,  provi de  copies  of  you r ECMP,  LFCP,  
obsolescence  m anagem ent  p l an  and  an t i -
counterfei t  m anag em ent  plan  for  review and  
approval .  

  

4 . 3 . 1 2,  4 . 3 . 5  3  D i d  the  e l ectron i c  COTS  assem bly 
m anu factu rer conduct  a  safety or  i n teg ri ty  
assessm ent  and  does  th i s  m eet  the  appl i cat i on  
requ i rem ents?   

  

4 . 4. 6  4  Does  the  e l ectron i c  COTS  assem bly 
m anu factu rer have  an  an ti -cou nterfe i t  ( for 
exam ple  f rau du l en t,  recycled)  e l ectron i c  
com ponen ts  pol i cy o r  m anagem ent  plan?   

  

4 . 4. 1 0,  4 . 4. 1 2  5  What  i s  the  l atest  publ i shed  datasheet  and/or 
speci f i cat i on  vers i on  of  the  e l ectron i c  COTS  
assem bly?   

Are  there  any pu bl i shed  errata?   

Are  there  any appl i cat i on  g u i de l i nes  or user 
m anuals?   

  

4 . 3 . 1 ,  4. 4. 5,  4. 4. 8,  4 . 4. 9,  
4 . 4. 1 2  

6  Do  the  e l ectri cal  perform ance  and/or use  
cond i t i ons  of  the  e l ectron i c  COTS  assem bly 
m eet  the  appl i cat i on  requ i rem ents?   
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IEC TS  62239-2:201 7  –  
subclause number  

Ref.  
No.  

Column  1   Column  2   Column  3  a  

  Questions  for  the  COTS assembly 
manufacturer wi th  regard  to  i ts  speci fi c  part  

number  

E lectron i c  COTS assembl y manufactu rer  # 1  
answers  

(documents  can  be  referred  to:  i n  that  case,  
l i st  the  documents  t i t l es  and  references  

supporting  the  answer)  

Electron i c  COTS assembl y manufactu rer # 2  
answers  

(documents  can  be referred  to:  i n  that  case,  
l i st  the  documents  t i tl es  and  reference 

supporting  the answer)  

4. 4. 5,  4. 4. 8,  4. 3 . 6  7  Do  the  envi ronm ental  perform ance  and/or use  
cond i t i ons  of  the  e l ectron i c  COTS  assem bly 
m eet  the  appl i cat i on  requ i rem ents?   

I s  there  rel i abi l i ty  data?  

  

4 . 2 . 1 ,  4 . 3 . 5   8  How l ong  has  the  e l ectron i c  COTS  assem bly 
been  i n  producti on?  

I s  i ts  des i gn  m ature?  

  

4 . 2 . 1 ,  4 . 3 . 5  9  What’ s  the  i n -servi ce  experi ence  (funct i onal  
hou rs,  num ber of  COTS  assem bl i es  i n  the  f i e l d ,  
type  of  appl i cati ons)?  

  

4 . 2 . 1 ,  4 . 3 . 5  1 0  Has  the  e l ectron i c  COTS  assem bly been  
des i gned  and  veri f i ed  ( for exam ple  ASI C,  
FPGA)  accord i ng  to  RTCA DO-254,  EU ROCAE  
ED-80  gu i dance  and  requ i rem ents?   

I f  yes,  to  wh i ch  des i g n  assu rance  l evel?   

Are  there  RTCA DO-254,  EU ROCAE  ED-80  
assessm ents?  By a  custom er or  by an  
assessm ent  body?  

I f  yes,  are  the  resu l ts  pos i t i ve?  

Does  th i s  m atch  the  appl i cati on  RTCA DO-254,  
EUROCAE  ED-80  l evel ?   

  

4 . 2 . 1 ,  4 . 3 . 1 ,  4. 4. 1 0,  
4 . 4. 1 2  

1 1  I s  there  a  b l ock d i agram  explai n i ng  the  overal l  
arch i tectu re  of  the  des i gn?  I s  th i s  i n  the  
datasheet  and/or speci f i cat i on  or other user 
docum ent?   

I f  not,  can  you  provide  i t?  

  



 IE
C

 T
S

 6
2

2
3

9
-2

:2
0

1
7

 
 IE

C
 2

0
1

7
 

–
 3

5
 –

 
 

IEC TS  62239-2:201 7  –  
subclause number  

Ref.  
No.  

Column  1   Column  2   Column  3  a  

  Questions  for  the  COTS assembly 
manufacturer wi th  regard  to  i ts  speci fi c  part  

number  

E lectron i c  COTS assembl y manufactu rer  # 1  
answers  

(documents  can  be  referred  to:  i n  that  case,  
l i st  the  documents  t i t l es  and  references  

supporting  the  answer)  

Electron i c  COTS assembl y manufactu rer # 2  
answers  

(documents  can  be referred  to:  i n  that  case,  
l i st  the  documents  t i tl es  and  reference 

supporting  the answer)  

4. 2. 1 ,  4 . 3 . 3 ,  4. 3 . 4,  4. 3 . 5,  
4 . 3 . 6   

1 2  What  i s  the  i n ternal  construct i on  of  th i s  
e l ectron i c  COTS  assem bly ( for  exam ple  does  i t  
u se  su rface  m oun t  technol og y (SMT)  packaged  
com ponen ts  so ldered  to  the  pri n ted  c i rcu i t  
board  (PCB) ,  con form al  coati ng ,  o ther coati ng  
encapsu lat i on ,  ch ip  and  wi re  herm eti c  
constructi on ,  etc. )  ?  Explai n .  

  

4 . 3 . 5,  4. 3 . 6,  4. 3 . 7  1 3  What  des i gn  m i t i gat i ons  are  there  for  SEE  
atm ospheri c  rad i at i on  effects  ( for exam ple  
I EC  62396-3 ) ,  sem iconductor wear-ou t  (SAE  
ARP  6338)  and  l i fe  t im e,  s i ng le  po i n t  fai l u res?   

  

4 . 4. 6,  4. 3 . 5,  4. 3 . 6  1 4  I s  there  for  the  e l ectron i c  COTS  assem bly a  b i l l  
o f  m aterial  (BoM)  i den ti fyi ng  the  i nd i vi dual  
e l ectron i c  com ponents  by o ri g i nal  com ponen t  
m anu factu rer and  part  n um ber that  you  can  
share  wi th  the  custom er?  P lease  attach .  

  

4 . 3 . 9  1 5  Does  a  fai l u re  m odes  and  effects  analys i s  
(FMEA)  been  perform ed  at  funct i onal  and/or 
des i gn  and/or process  l eve l?   

Are  there  any s i ng l e  poi n t  fai l u res  and  what  are  
the  targeted  e l ectron i c  com ponen t  part  
num bers?  

  

4 . 3 . 5,  4. 3 . 6  1 6  Are  the  m anufactu ri ng  technol og ies  used  i n  the  
e l ectron i c  COTS  assem bly m atu re  or  are  there  
any new cu tt i ng  edg e  technolog ies  ( for  
exam ple  m icrovias,  bu ri ed  vi as  at  PCB  l evel ;  
l ead -free  so l deri ng  at  c i rcu i t  card  assem bly,  
etc. ) ?   

  

4 . 3 . 5,  4. 3 . 6  1 7  Does  the  e l ectron i c  COTS  assem bly des i g n  
con tai n  any MEMS devi ces?   

  

4 . 3 . 5,  4. 3 . 6  1 8  I s  there  use  of  software?     

4 . 3 . 5,  4. 3 . 6  1 9  How was  th i s  software  veri f i ed?     
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IEC TS  62239-2:201 7  –  
subclause number  

Ref.  
No.  

Column  1   Column  2   Column  3  a  

  Questions  for  the  COTS assembly 
manufacturer wi th  regard  to  i ts  speci fi c  part  

number  

E lectron i c  COTS assembl y manufactu rer  # 1  
answers  

(documents  can  be  referred  to:  i n  that  case,  
l i st  the  documents  t i t l es  and  references  

supporting  the  answer)  

Electron i c  COTS assembl y manufactu rer # 2  
answers  

(documents  can  be referred  to:  i n  that  case,  
l i st  the  documents  t i tl es  and  reference 

supporting  the answer)  

4. 4. 5  20  I s  there  any generi c  fam i l y  envi ronm ental  
qual i f i cati on  test  data avai l able  for the  
e l ectron i c  COTS  assem bly to  revi ew ( for 
exam ple  RTCA DO-1 60  or  M I L-STD-81 0  or 
M I L-STD-883  test  data for  endurance,  
tem peratu re  cycl i ng ,  h um id i ty test i ng ,  al t i tu de  
testi ng ,  vi brati on ,  shock,  etc. )?  

  

4 . 4. 7  21  Explai n  the  workm ansh ip  s tandards  used  i n  the  
m anu factu ri ng  assem bly of  the  e l ectron i c  
COTS  assem bly.   

Regard i ng  the  assem bly sol deri ng  processes,  
are  operators  trai ned  towards  I PC gu i dance  
and  requ i rem ents?  

  

4 . 4. 9  22  How i s  the  e l ectron i c  COTS  assem bly 
i nspected  and  tested  before  de l i very?  P lease  
explai n .  

  

4 . 4. 9  23  What  are  the  ESS  param eters  (envi ronm ental  
constrai n ts ,  funct i onal  setup  and  m on i tori ng )  
u sed  to  screen  the  COTS  assem bly?  

  

4 . 3 . 3 ,  4. 3 . 6  24  I s  th i s  a  l ead -free  COTS  assem bly and  wh i ch  
l ead -free  so l der do  you  use?  

  

4 . 3 . 3 ,  4. 3 . 6  25  I f  the  e l ectron i c  COTS  assem bl y has  an  
i n ternal  cavi ty  or  i s  suppl i ed  as  a  PCB  
assem bly,  i s  th i s  e l ectron i c  COTS  assem bly 
conform al  coated  and  wh i ch  conform al  coati ng  
i s  used  ( for exam ple  acryl i c,  parylene,  
u rethane  or other nano-coati ng )?   

  

4 . 4. 4  26  Explai n  the  derat i ng  procedu re  i f  any.    

4 . 3 . 5,  4. 4. 5,  4. 4. 1 0  27  What  i s  the  operat i ng  tem peratu re  range  of  th i s  
e l ectron i c  COTS  assem bly?  
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IEC TS  62239-2:201 7  –  
subclause number  

Ref.  
No.  

Column  1   Column  2   Column  3  a  

  Questions  for  the  COTS assembly 
manufacturer wi th  regard  to  i ts  speci fi c  part  

number  

E lectron i c  COTS assembl y manufactu rer  # 1  
answers  

(documents  can  be  referred  to:  i n  that  case,  
l i st  the  documents  t i t l es  and  references  

supporting  the  answer)  

Electron i c  COTS assembl y manufactu rer # 2  
answers  

(documents  can  be referred  to:  i n  that  case,  
l i st  the  documents  t i tl es  and  reference 

supporting  the answer)  

4. 3 . 5,  4. 4. 5,  4. 4. 1 0  28  I dent i fy  al l  e l ectron i c  com ponents  wh i ch  are  
uprated  i n  the  des i g n  and  advi se  what  thei r  
m axim um  operati ng  Tj  tem peratu res  are  when  
the  assem bly i s  operated  at  the  m axim um  
e lectron i c  COTS  assem bly tem peratu re  l im i t .   

  

4 . 3 . 5,  4. 4. 5,  4. 4. 1 0  29  How are  these  e l ectron i c  com ponents  uprated?  
I s  th i s  accord i ng  to  I EC  TR 62240-1 ?  

  

4 . 3 . 5,  4. 4. 5,  4. 4. 1 0  30  Cou l d  th i s  e l ectron i c  COTS  assem bly be  
m anu factu red  wi th  h i g her tem peratu re  rang e  
com ponen ts  so  as  to  avoid  uprat i ng ?   

  

4 . 3 . 6,  4. 3 . 7  31  What  i s  the  e l ectron i c  COTS  assem bly MTBF 
and  MTTF?   

Does  th i s  cal cu l at i on  take  account  of  any sem i -
conductor wear-ou t  and  l i fe  t im e  of  e l ectron i c  
com ponen ts  wi th  sm al l  geom etry technol og i es?   

  

4 . 4. 1 3  32  What  i s  the  l ead -t im e     

4 . 4. 1 3  33  I s  the  e l ectron i c  COTS  assem bly avai l abl e  off  
the  shel f?  

  

4 . 3 . 1 0  34  How i s  the  e l ectron i c  COTS  assem bly  repai red  
or i s  th i s  a  th row away i tem ?   

  

4 . 4. 1 2  35  Are  the  e l ectron i c  COTS  assem bly drawings  
under con fi gu rati on  con tro l  ( for  exam ple  
e l ectron i c  des i gn ,  m echan ical  parts  des i gn )?  
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IEC TS  62239-2:201 7  –  
subclause number  

Ref.  
No.  

Column  1   Column  2   Column  3  a  

  Questions  for  the  COTS assembly 
manufacturer wi th  regard  to  i ts  speci fi c  part  

number  

E lectron i c  COTS assembl y manufactu rer  # 1  
answers  

(documents  can  be  referred  to:  i n  that  case,  
l i st  the  documents  t i t l es  and  references  

supporting  the  answer)  

Electron i c  COTS assembl y manufactu rer # 2  
answers  

(documents  can  be referred  to:  i n  that  case,  
l i st  the  documents  t i tl es  and  reference 

supporting  the answer)  

4. 3 . 1 2  36  Does  the  e l ectron i c  COTS  assem bly 
m anu factu rer i ssue  product  chang e  noti ces  
(PCNs)  for  a l l  types  of  changes?   

I f  not,  wou l d  the  e l ectron i c  COTS  assem bly 
m anu factu rer i ssue  PCNs  when  i t  chang es  any 
i n ternal  com plex e l ectron i c  com ponents  such  
as  m icroprocessors,  ASI C,  FPGA,  m em ori es,  
etc. ?   

I f  not  can  th i s  be  neg otiated?   

  

4 . 3 . 3  37  Does  the  e l ectron i c  COTS  assem bly con tai n  
any hazardous  m aterial s  o r su bstances  ( for  
exam ple  RoHS,  REACh )?   

  

4 . 4. 1 3,  4 . 4. 1 4,  4 . 4. 1 5,  
4 . 4. 1 6  

38  Does  the  e l ectron i c  COTS  assem bly 
m anu factu rer have  a  proacti ve  as  wel l  as  a  
react i ve  obsolescence  m anagem ent  plan?  

  

4 . 4. 1 3,  4 . 4. 1 4,  4 . 4. 1 5,  
4 . 4. 1 6  

39  How are  product  d i scont i nuance  noti f i cati on  
(PDN ) /end  of  product i on  (EOP) ,  l ast  buy order 
(LBO) /l ast  t im e  buy (LTB) ,  l ast  t im e  sh ipm ent  
(LTS)  and  end  of  support  (EOS)  m anaged  and  
how i s  s tock s tored?  

Are  custom ers  asked  for thei r  fu tu re  bu y 
quan ti t i es?   

Are  the  product  roadm aps  shared  wi th  
custom ers?  

Does  the  e l ectron i c  COTS  assem bly 
m anu factu rer have  plans  for p i n -com patibl e  
upg rades  wh i ch  can  m anag e  obsolescence?   

  

a  Extra col um ns  can  be  added  i f  i nvest i gati ng  m ore  than  two  e l ectron i c  COTS  assem bly manu factu rers.  
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Table  C.2  – Template  for the  plan  owner’s  m i tigation  and  risk assessment   
of  the electron ic  COTS assembly manufacturer  analysed  in  Table  C. 1  

IEC TS  62239-2:201 7  – 
subclause number  

Table  C. 1  
Ref.  
No.  

Column  1  (same as  Table  C. 1  column  1 )  Column  2  a  

 

Column  3  

 

  Questions for  the el ectron i c  COTS 
assembl y manufacturer  wi th  regard  to  i ts  

speci fi c  part  number  

Pl an  owner’s  review and  mi ti gations  wi th  
regard  to  the  electron ic  COTS assembl y 
from  Tabl e  C. 1 ,  column  2  (manufacturer  

# 1 )  

(documents  can  be referred  to:  i n  that  
case,  l i st  the  documents  ti tl es  and  
references supporting  the  answer)  

Areas of  ou tstand ing  ri sk wh ich  i f  not  
m i ti gated  further  may resu l t  i n  tai l oring  

(see Annex A)  

4. 4. 2  1  What  assessm ent  approval  or  cert i f i cat i ons  
does  the  e l ectron i c  COTS  assem bly 
m anu factu rer have  (re levant  assessm ent  
s tandards  can  be  I SO 9001 ,  AS/EN/J I SQ 
91 00,  I SO TS  1 6949) ?   

  

4 . 4. 6  2  I s  the  e l ectron i c  COTS  assem bly 
m anu factu rer assessed  or cert i f i ed  to  
I EC  TS  62239-1 ?   

I f  yes,  provi de  copies  of  you r ECMP,  LFCP,  
obsolescence  m anagem ent  pl an  and  an ti -
coun terfe i t  m anag em ent  p lan  for review and  
approval .  

  

4 . 3 . 1 2,  4 . 3 . 5  3  D i d  the  e l ectron i c  COTS  assem bly 
m anu factu rer conduct  a  safety or  i n teg ri ty  
assessm ent  and  does  th i s  m eet  the  
appl i cat i on  requ i rem ents?   

  

4 . 4. 6  4  Does  the  e l ectron i c  COTS  assem bly 
m anu factu rer have  an  an t i -cou n terfe i t  ( for  
exam ple  f rau du l en t,  recycled)  e l ectron i c  
com ponents  po l i cy o r  m anagem ent  plan?   

  

4 . 4. 1 0,  4 . 4. 1 2  5  What  i s  the  l atest  publ i shed  datasheet  and/or 
speci f i cati on  vers ion  of  the  e l ectron i c  COTS  
assem bly?   

Are  there  any publ i shed  errata?   

Are  there  any appl i cati on  g u i de l i nes  or  user 
m anuals?   
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IEC TS  62239-2:201 7  – 
subclause number  

Table  C. 1  
Ref.  
No.  

Column  1  (same as  Table  C. 1  column  1 )  Column  2  a  

 

Column  3  

 

  Questions for  the el ectron i c  COTS 
assembl y manufacturer  wi th  regard  to  i ts  

speci fi c  part  number  

Pl an  owner’s  review and  mi ti gations  wi th  
regard  to  the  electron ic  COTS assembl y 
from  Tabl e  C. 1 ,  column  2  (manufacturer  

# 1 )  

(documents  can  be referred  to:  i n  that  
case,  l i st  the  documents  ti tl es  and  
references supporting  the  answer)  

Areas of  ou tstand ing  ri sk wh ich  i f  not  
m i ti gated  further  may resu l t  i n  tai l oring  

(see Annex A)  

4. 3 . 1 ,  4. 4. 5,  4. 4. 8,  4 . 4. 9,  
4 . 4. 1 2  

6  Do  the  e l ectri cal  perform ance  and/or use  
cond i t i ons  of  the  e l ectron i c  COTS  assem bly 
m eet  the  appl i cati on  requ i rem ents?   

  

4 . 4. 5,  4. 4. 8,  4. 3 . 6  7  Do  the  envi ronm ental  perform ance  and/or 
use  cond i t i ons  of  the  e l ectron i c  COTS  
assem bly m eet  the  appl i cati on  requ i rem ents?   

I s  there  re l i abi l i ty  data?  

  

4 . 2 . 1 ,  4. 3 . 5   8  How l ong  has  the  e l ectron i c  COTS  assem bly 
been  i n  producti on?  

I s  i ts  des i gn  m ature?  

 

  

4 . 2 . 1 ,  4. 3 . 5  9  What’ s  the  i n -servi ce  experi ence  ( functi onal  
hou rs ,  num ber of  COTS  assem bl i es  i n  the  
f i e l d ,  type  of  appl i cat i ons )?  

  

4 . 2 . 1 ,  4. 3 . 5  1 0  Has  the  e l ectron i c  COTS  assem bly been  
des i gned  and  veri f i ed  ( for  exam ple  ASI C,  
FPGA)  accord i ng  to  RTCA DO-254,  
EUROCAE  ED-80  gu i dance  and  
requ i rem ents?   

I f  yes ,  to  wh i ch  des i gn  assurance  l evel?   

Are  there  RTCA DO-254,  EU ROCAE  ED-80  
assessm ents?  By a  custom er or  by an  
assessm ent  body?  

I f  yes ,  are  the  resu l ts  pos i t i ve?  

Does  th i s  m atch  the  appl i cat i on  RTCA DO-
254,  EU ROCAE  ED-80  l evel ?   
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subclause number  

Table  C. 1  
Ref.  
No.  

Column  1  (same as  Table  C. 1  column  1 )  Column  2  a  

 

Column  3  

 

  Questions for  the el ectron i c  COTS 
assembl y manufacturer  wi th  regard  to  i ts  

speci fi c  part  number  

Pl an  owner’s  review and  mi ti gations  wi th  
regard  to  the  electron ic  COTS assembl y 
from  Tabl e  C. 1 ,  column  2  (manufacturer  

# 1 )  

(documents  can  be referred  to:  i n  that  
case,  l i st  the  documents  ti tl es  and  
references supporting  the  answer)  

Areas of  ou tstand ing  ri sk wh ich  i f  not  
m i ti gated  further  may resu l t  i n  tai l oring  

(see Annex A)  

4. 2. 1 ,  4. 3 . 1 ,  4. 4. 1 0,  
4 . 4. 1 2  

1 1  I s  there  a  bl ock d i ag ram  explai n i ng  the  
overal l  arch i tectu re  of  the  des i gn?  I s  th i s  i n  
the  datasheet  and/or speci f i cat i on  or  o ther 
user docum ent?   

I f  not,  can  you  provide  i t?  

  

4 . 2 . 1 ,  4. 3 . 3 ,  4. 3 . 4,  4 . 3 . 5,  
4 . 3 . 6,   

1 2  What  i s  the  i n ternal  constructi on  of  th i s  
e l ectron i c  COTS  assem bly,  fo r  exam ple  does  
i t  use  su rface  m ount  technol og y (SMT)  
packaged  com ponents  so ldered  to  the  
pri n ted  ci rcu i t  board  (PCB) ,  con form al  
coat i ng ,  other coati ng  encapsu lat i on ,  ch i p  
and  wi re  herm eti c  constructi on ,  etc. ?  Explai n .  

  

4 . 3 . 5,  4. 3 . 6,  4. 3 . 7  1 3  What  des i gn  m i t i gat i ons  are  there  for  SEE  
atm ospheri c  rad i at i on  effects  ( for exam ple  
I EC  62396-3 ) ,  sem iconductor wear-ou t  (SAE  
ARP  6338)  and  l i fe  t im e,  s i ng le  poi n t  
fai l u res?   

  

4 . 4. 6,  4. 3 . 5,  4. 3 . 6  1 4  I s  there  for the  e l ectron i c  COTS  assem bly a  
bi l l  o f  m aterial  (BoM)  i den ti fyi ng  the  
i nd i vi dual  e l ectron i c  com ponen ts  by the  
ori g i nal  com ponen t  m anu factu rer and  part  
num ber that  you  can  share  wi th  the  
custom er?  P lease  attach .  

  

4 . 3 . 9  1 5  Does  a  fai l u re  m odes  and  effects  analys i s  
(FMEA)  been  perform ed  at  functi onal  and/or 
des i gn  and/or process  l eve l?   

Are  there  any s i ng l e  po i n t  fai l u res  and  what  
are  the  targeted  e l ectron i c  componen t  part  
num bers?  
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subclause number  

Table  C. 1  
Ref.  
No.  

Column  1  (same as  Table  C. 1  column  1 )  Column  2  a  

 

Column  3  

 

  Questions for  the el ectron i c  COTS 
assembl y manufacturer  wi th  regard  to  i ts  

speci fi c  part  number  

Pl an  owner’s  review and  mi ti gations  wi th  
regard  to  the  electron ic  COTS assembl y 
from  Tabl e  C. 1 ,  column  2  (manufacturer  

# 1 )  

(documents  can  be referred  to:  i n  that  
case,  l i st  the  documents  ti tl es  and  
references supporting  the  answer)  

Areas of  ou tstand ing  ri sk wh ich  i f  not  
m i ti gated  further  may resu l t  i n  tai l oring  

(see Annex A)  

4. 3 . 5,  4. 3 . 6  1 6  Are  the  m anu factu ri ng  technol og ies  used  i n  
the  e l ectron i c  COTS  assem bly m ature  or  are  
there  any new cu tt i n g  edge  technol og i es  ( for  
exam ple  m icrovias ,  bu ri ed  vi as  at  PCB  l evel ,  
l ead -free  sol deri ng  at  c i rcu i t  card  assem bly,  
etc. )?   

  

4 . 3 . 5,  4. 3 . 6  1 7  Does  the  e l ectron i c  COTS  assem bly des i g n  
con tai n  any MEMS  devi ces?   

  

4 . 3 . 5,  4. 3 . 6  1 8  I s  there  use  of  software?     

4 . 3 . 5,  4. 3 . 6  1 9  How was  th i s  software  veri f i ed?     

4 . 4. 5  20  I s  there  any generi c  fam i l y  envi ronm ental  
qual i f i cat i on  test  data avai l able  for  the  
e l ectron i c  COTS  assem bly to  revi ew ( for  
exam ple  RTCA DO-1 60  or M I L-STD-81 0  or  
M I L-STD-883  test  data for endurance,  
tem peratu re  cycl i ng ,  h um id i ty  testi ng ,  al t i tu de  
test i ng ,  vi brat i on ,  shock,  etc. ) ?  

  

4 . 4. 7  21  Explai n  the  workm ansh ip  s tandards  used  i n  
the  m anu factu ri ng  assem bly of  the  e l ectron i c  
COTS  assem bly.   

Reg ard i ng  the  assem bly so l deri ng  processes,  
are  operators  trai ned  towards  I PC  gu i dance  
and  requ i rem ents?  

  

4 . 4. 9  22  How i s  the  e l ectron i c  COTS  assem bly 
i nspected  and  tested  before  de l i very?  P lease  
explai n .  

  

4 . 4. 9  23  What  are  the  ESS  param eters  (envi ronm ental  
constrai n ts ,  functi onal  setup  and  m on i tori ng )  
used  to  screen  the  COTS  assem bly?  
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Ref.  
No.  

Column  1  (same as  Table  C. 1  column  1 )  Column  2  a  

 

Column  3  

 

  Questions for  the el ectron i c  COTS 
assembl y manufacturer  wi th  regard  to  i ts  

speci fi c  part  number  

Pl an  owner’s  review and  mi ti gations  wi th  
regard  to  the  electron ic  COTS assembl y 
from  Tabl e  C. 1 ,  column  2  (manufacturer  

# 1 )  

(documents  can  be referred  to:  i n  that  
case,  l i st  the  documents  ti tl es  and  
references supporting  the  answer)  

Areas of  ou tstand ing  ri sk wh ich  i f  not  
m i ti gated  further  may resu l t  i n  tai l oring  

(see Annex A)  

4. 3 . 3 ,  4. 3 . 6  24  I s  th i s  a  l ead -free  COTS  assem bly and  wh i ch  
l ead -free  sol der do  you  use?  

  

4 . 3 . 3 ,  4. 3 . 6  25  I f  the  e l ectron i c  COTS  assem bl y has  an  
i n ternal  cavi ty  or  i s  suppl i ed  as  a  PCB  
assem bly,  i s  th i s  e l ectron i c  COTS  assem bly 
conform al  coated  and  wh i ch  con form al  
coat i ng  i s  u sed  ( for  exam ple  acryl i c,  
paryl ene,  u rethane  or other nano-coati ng ) ?   

  

4 . 4. 4  26  Explai n  the  derati ng  procedu re  i f  any.    

4 . 3 . 5,  4. 4. 5,  4. 4. 1 0  27  What  i s  the  operati ng  tem peratu re  range  of  
th i s  e l ectron i c  COTS  assem bly?  

  

4 . 3 . 5,  4. 4. 5,  4. 4. 1 0  28  I den ti fy  al l  e l ectron i c  com ponents  wh i ch  are  
uprated  i n  the  des i g n  and  advi se  what  thei r  
m axim um  operat i ng  Tj  tem peratu res  are  
when  the  assem bly i s  operated  at  the  
m axim um  electron i c  COTS  assem bly 
tem peratu re  l im i t .   

  

4 . 3 . 5,  4. 4. 5,  4. 4. 1 0  29  How are  these  e l ectron i c  com ponen ts  
uprated?  I s  th i s  accord i ng  to  I EC  TR  62240-
1 ?  

  

4 . 3 . 5,  4. 4. 5,  4. 4. 1 0  30  Cou l d  th i s  e l ectron i c  COTS  assem bly be  
m anu factu red  wi th  h i g her tem peratu re  rang e  
com ponen ts  so  as  to  avoid  uprati ng ?   

  

4 . 3 . 6,  4. 3 . 7  31  What  i s  the  e l ectron i c  COTS  assem bly MTBF 
and  MTTF?   

Does  th i s  cal cu l ati on  take  accoun t  of  any 
sem i -conductor wear-ou t  and  l i fe  t im e  of  
e l ectron i c  com ponen ts  wi th  smal l  geom etry 
technol og i es?   

  

4 . 4. 1 3  32  What  i s  the  l ead -t im e?     
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  Questions for  the el ectron i c  COTS 
assembl y manufacturer  wi th  regard  to  i ts  

speci fi c  part  number  

Pl an  owner’s  review and  mi ti gations  wi th  
regard  to  the  electron ic  COTS assembl y 
from  Tabl e  C. 1 ,  column  2  (manufacturer  

# 1 )  

(documents  can  be referred  to:  i n  that  
case,  l i st  the  documents  ti tl es  and  
references supporting  the  answer)  

Areas of  ou tstand ing  ri sk wh ich  i f  not  
m i ti gated  further  may resu l t  i n  tai l oring  

(see Annex A)  

4. 4. 1 3  33  I s  the  e l ectron i c  COTS  assem bly avai l abl e  off  
the  shel f?  

  

4 . 3 . 1 0  34  How i s  the  e l ectron i c  COTS  assem bly 
repai red  or  i s  th i s  a  th row away i tem ?   

  

4 . 4. 1 2  35  Are  the  e l ectron i c  COTS  assem bly d rawings  
under confi gu rat i on  con trol  ( for  exam ple  
e l ectron i c  des i gn ,  m echan ical  parts  des i gn )?  

  

4 . 3 . 1 2  36  Does  the  e l ectron i c  COTS  assem bly 
m anu factu rer i ssue  product  chang e  noti ces  
(PCNs)  for a l l  types  of  changes?   

I f  not,  wou l d  the  e l ectron i c  COTS  assem bly 
m anu factu rer i ssue  PCNs  when  i t  chang es  
any i n ternal  com plex e l ectron i c  com ponents  
such  as  m icroprocessors,  ASI C,  FPGA,  
m em ori es,  etc. ?   

I f  not  can  th i s  be  neg otiated?   

  

4 . 3 . 3  37  Does  the  e l ectron i c  COTS  assem bly con tai n  
any hazardous  m aterial s  o r  su bstances  ( for 
exam ple  RoHS,  REACh )?   

  

4 . 4. 1 3,  4 . 4. 1 4,  4 . 4. 1 5,  
4 . 4. 1 6  

38  Does  the  e l ectron i c  COTS  assem bly 
m anu factu rer have  a  proacti ve  as  wel l  as  a  
reacti ve  obsolescence  m anagem ent  p lan?  
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  Questions for  the el ectron i c  COTS 
assembl y manufacturer  wi th  regard  to  i ts  

speci fi c  part  number  

Pl an  owner’s  review and  mi ti gations  wi th  
regard  to  the  electron ic  COTS assembl y 
from  Tabl e  C. 1 ,  column  2  (manufacturer  

# 1 )  
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(see Annex A)  

4. 4. 1 3,  4 . 4. 1 4,  4 . 4. 1 5,  
4 . 4. 1 6  

39  How are  product  d i scon ti nuance  not i f i cat i on  
(PDN ) /end  of  product i on  (EOP) ,  l ast  buy 
order (LBO) /last  t im e  buy (LTB) ,  l ast  t im e  
sh ipm ent  (LTS)  and  end  of  support  (EOS)  
m anaged  and  how i s  s tock s tored?  

Are  custom ers  asked  for  thei r  fu tu re  buy 
quanti t i es?   

Are  the  product  roadm aps  shared  wi th  
custom ers?  

Does  the  e l ectron i c  COTS  assem bly 
m anu factu rer have  plans  for  p i n -com patibl e  
upg rades  wh i ch  can  m anag e  obsolescence?   

  

a  Col um ns  2  and  3  of  Table  C. 2  can  be  appended,  fo r  each  e l ectron i c  COTS  assem bly m anu factu rer cons idered ,  to  Table  C . 1  to  create  a  l arg e  spreadsheet  for eas ier analys i s  
( for  exam ple  for  a  m anu factu rer # 2 ) .  
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Annex D  
( in formative)  

 
Typical  electronic  COTS assembly mi tigation  methods and  techniques  

Table  D . 1  provides  typi cal  e lectron ic  COTS assem bly m i t igation  m ethods  and  techn iques  that  can  be  cons idered  during  the  avion ics  des ign  process.  

Table  D. 1  – Typical  el ectron ics  COTS assembly mi t igation  methods  and  techniques  

Envi ronmental  
or  rel i abi l i ty 

factor  

Select  el ectron ic  COTS 
assembl ies  where the 

components  used  i nside the  
assembl y are  m i ti gated  as  

fol lows:   

M i tigations  for  plan  
owner assembly 
contain ing  the 
el ectron ic  COTS 

assembl y  

M i ti gations for  the  plan  
owner del ivered  un i t  or  
product  that  con tains  
the  el ectron ic  COTS 

assembl y  

Ai rcraft,  UAV or  
satel l i te  bay 
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  external  

Erroneous  
electrical  
ou tput  due  for  
example to  
atmospheric  
rad iation  SEE  
effects  

 Des i g n  plan  owner’s  
assem bly wi th  the  abi l i ty  
to  com plete l y  i so l ate  and  
de-acti vate  e l ectron i c  
COTS  assem bl i es  from  
the  appl i cati on  i f  the  
ou tpu t  s tarts  to  perform  
i n  an  erroneous  m anner 
wi th ,  for exam ple,  
another paral l e l  c i rcu i t  o r  
LRU  acti vated  to  take  
over that  funct i on  i f  the  
system  safety anal ys i s  
of  the  appl i cat i on  
dem ands  th i s .   

Des i g n  plan  owner’s  
product  wi th  the  abi l i ty  
to  com plete l y  i sol ate  and  
de-act i vate  e l ectron i c  
COTS  assem bl i es  from  
the  appl i cat i on  i f  the  
ou tpu t  s tarts  to  perform  
i n  an  erroneous  m anner 
wi th ,  for  exam ple,  
another paral l e l  c i rcu i t  o r  
LRU  acti vated  to  take  
over that  funct i on  etc.  i f  
the  system  safety 
anal ys i s  of  the  
appl i cat i on  dem ands  
th i s .  

 I ncl ude  a  back-up  
des i gn  or al ternati ve  
system  to  take  over i f  
the  ou tpu t  becom es  
erroneous  i f  the  system  
safety anal ys i s  requ i res  
th i s .  
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Envi ronmental  
or  rel i abi l i ty 

factor  

Select  el ectron ic  COTS 
assembl ies  where the 

components  used  i nside the  
assembl y are  m i ti gated  as  

fol lows:   

M i tigations  for  plan  
owner assembly 
contain ing  the 
el ectron ic  COTS 

assembl y  

M i ti gations for  the  plan  
owner del ivered  un i t  or  
product  that  con tains  
the  el ectron ic  COTS 

assembl y  

Ai rcraft,  UAV or  
satel l i te  bay 
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  external  

Temperature  Consi der therm al  coeff i ci en t  o f  
expansi on  trade  s tud ies  for 
m aterial s  used  i n  m odu les ,  
MCMs,  h ybri ds,  etc.  

Select  l owest  therm al  res i stance  
package  for  power com ponents .  

Use  l argest  footpri n t  for  power 
com ponen ts .  

Consi der:  

– heat  s i nks ,  

– pel t i er  cool i ng ,  

– heat  p i pes ,  

– l ocal  fan .  

Select  com ponen ts  wh i ch  
operate  wi th i n  the  m anu factu rer 
speci f i ed  m axim um  operati ng  
and  s torag e  tem peratu re  rang es.  

Manage  derat i ng .   

Uprate  on l y  when  no  other opt i on  
avai l able.  

Conduct  tem peratu re  
cycl i ng  testi ng  on  the  
e l ectron i c  COTS  
assem bly du ri ng  
selecti on  process  and/or 
p lan  owner's  
qual i f i cati on  process  to  
assess  su i tabi l i ty  of  the  
assem bly.   

Match  TCE  of  assem bly 
m aterial s  for  e l ectron i cs  
assem bly m oun ti ng .   

M i n im i ze  therm al  
res i stance  of  COTS  
assem bly wi th i n  the  p lan  
owner assem bly.   

P lan  owner cou l d  use:   

– PCB  heat  l adders ,  

– pl enum  cooled ,  

– heat  p lanes,  

– heat  p i pes ,  

– heat  s i nk,  

– heaters,  

– fans ,  

– therm al l y  
m i crom anaged  l ocal  
envi ronm ent  to  avoi d  
uprat i ng ,   

– sel f-heated  
com ponents  pri or to  
operati ng  to  
speci f i cati on  l im i ts  at  
col d  extrem es.  

Consi der:  

– plan  owners ’  product  
tem peratu re  cycl i ng  
qual i f i cat i on  test i ng ,   

– pos i t i on ,  fo r  exam ple  
agai nst  a  co ld  pl ate  
to  m axim ise  therm al  
conducti on ,  

– provi s i on  of  fo rced  
ai r,  

– spray cool i ng ,  

– i n ternal  cool i ng ,  

– l i qu i d  cool i ng ,  

– phase  chang e  
m aterial  
(exotherm ic)  cool i ng .  

Reduce  speci f i cat i on  
requ i rem ents  

Posi t i on  e l ectron i cs  i n  
ben i gn  envi ronm ents,  for  
exam ple  wi th i n  cargo  
bay or  cockpi t .  

Keep  away from  therm al  
hotspots ,  for exam ple  
eng i nes,  eng i ne  hot  ai r  
ven ts ,  etc. ,  and  co ld  
spots ,  for exam ple  
external  areas  such  as  
wi ndscreen  or tai l .  

Suppl y cool i ng  ( f i l tered ) .   

Consi der:  

– cool i ng  on  g round ,  

– l oad  shari ng ,  

– therm al  sh i el d i ng  
and/or coo l i ng .   

Note  that  worl dwide  
geograph ical  use  from  
art i c  to  tropi cal  reg ions  
m ay have  im pact  on  
tem peratu re  l evel  

Consi der:  

– so lar sh i el d i ng ,  for  
exam ple  cockpi t  and  
wi ndows  of  ai rcraft,  

– solar sh i e l d i ng  of  
satel l i te .  
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Envi ronmental  
or  rel i abi l i ty 

factor  

Select  el ectron ic  COTS 
assembl ies  where the 

components  used  i nside the  
assembl y are  m i ti gated  as  

fol lows:   

M i tigations  for  plan  
owner assembly 
contain ing  the 
el ectron ic  COTS 

assembl y  

M i ti gations for  the  plan  
owner del ivered  un i t  or  
product  that  con tains  
the  el ectron ic  COTS 

assembl y  

Ai rcraft,  UAV or  
satel l i te  bay 
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  external  

Humid i ty  U se  i n ternal  con form al  coat i ng  
wi th i n  the  assem bly.  

Select  p lasti c  encapsu lated  
m icroci rcu i ts  wh i ch  have  passed  
a  HAST hum id i ty  test  to  JEDEC 
J ESD22-A1 1 0.  

Select  com ponen ts  wi th  f i n i shes  
wh i ch  wi l l  n ot  corrode  i n  h um id  
envi ronm ents.  

Manage  m oi stu re  sensi t i vi ty  of  
p lasti c  encapsu lated  SMT 
com ponen ts  to  I PC/J EDEC 
J -STD-033.  

Conduct  hum id i ty  testi ng  
on  the  e l ectron i c  COTS  
assem bly du ri ng  
se lecti on  process  and/or 
plan  owner's  
qual i f i cat i on  process  to  
assess  su i tabi l i ty  o f  the  
assem bly for the  
appl i cati on .  

Consi der use  of  p l an  
owner's  con form al  
coat i ng  coveri ng  the  
COTS  assem bly  i f  
appropri ate  o r  
al ternat i ve  de-
hum id i fyi ng  techn iqu es.   

Cons i der:  

– plan  owners ’  product  
hum id i ty  qual i f i cati on  
testi ng ,  

– des i ccan ts ,  

– herm eti c  enclosu res,  

– d ry ai r,  

– enclosu re  d rai nage  
for  rai n  water o r  l i qu i d  
runoff.  

Consi der:  

– d ry ai r  suppl y,  

– de-hum id i f i ers ,  

– an t i -condensati on  
heaters .  

Consi der de-hum id i f i ers/  
des i ccan ts .   

Note  that  worl dwide  
geograph ical  u se  from  
art i c  to  tropi cal  reg ions  
m ay have  an  im pact  on  
hum id i ty  l eve l .  

Note  that  space  external  
envi ronm ent  i s  a  vacuum  
bu t  l aunch  s i tes  are  
typi cal l y  i n  tropi cal  areas  
of  the  worl d .   
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Envi ronmental  
or  rel i abi l i ty 

factor  

Select  el ectron ic  COTS 
assembl ies  where the 

components  used  i nside the  
assembl y are  m i ti gated  as  

fol lows:   

M i tigations  for  plan  
owner assembly 
contain ing  the 
el ectron ic  COTS 

assembl y  

M i ti gations for  the  plan  
owner del ivered  un i t  or  
product  that  con tains  
the  el ectron ic  COTS 

assembl y  

Ai rcraft,  UAV or  
satel l i te  bay 
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  external  

Vibration  Have  com pl i an t  term inati ons .   

Select  phys i cal l y  sm al l  
com ponen ts  wi th  l ow m ass  wi th  
l ead -fram e  term inati ons,  fo r 
exam ple  m in im i ze  LCCs  and  
BGAs.  

Consi der:  

– pos i t i on  away from  vi brat i on  
nodes,   

– RTV,  

– l aci ng ,  l ocal  pott i ng .  

Select  vi brati on  rug ged i zed  
com ponents  for very h i g h  
vi brati on  l eve l s :  

1 )  Use  hard  g old  plated  
connector con tacts  to  preven t  
‘ frett i n g ’ .  

2)  Use  h i g h  vi brati on  crystal s  
and  osci l l ators .   

3 )  Use  sem iconductor t im ing  
m icroci rcu i ts  i ns tead  of  
crystal s  i f  operat i ng  
tem peratu re  perm i ts .  

4)  Select  h i g h  vi brati on  ci rcu i t  
breakers,  re lays  and  
contactors.  

5)  Cons i der vi brat i on  test  of  
l arge  com ponen ts ,  for 
exam ple  d i splays,  power 
suppl i ers ,  as  part  of  
com ponent  qual i f i cati on  
testi ng  to  m in im i ze  un i t  
qual i f i cati on  ri sk.  

Conduct  vi brat i on  testi ng  
on  the  e l ectron i cs  COTS  
assem bly du ri ng  
se lecti on  process  and/or 
p lan  owner's  
qual i f i cat i on  process  to  
assess  su i tabi l i ty  o f  the  
assem bly for  the  
appl i cati on .   

Consi der us i ng :   

– s t i ffeners  ( reduce  
f l exi ng )  of  PCB,  

– l ocal  an ti -vi brati on  
m oun ti ng ,  

– pott i n g  or  RTV,  

– l aci ng  of  cables  or 
wi res.  

Keep  l eng th  of  cabl es  
and  i n terconnect  
re l at i vel y  short ,  eval uate  
cable  chaff i ng ,  ensure  
su ff i ci en t  s trai n  re l i ef  i n  
cables.   

Use  s trai n - rel i ef  
connector back-shel l s  to  
protect  wi res.  

Consi der:  

– plan  owner's  product  
vi brati on  qual i f i cati on  
test i ng ,   

– an ti -  vi brat i on  
m oun ts ,  

– pos i t i on  (ben i gn ) ,  

– vi brati on  anal ys i s  of  
nodes  and  redesi g n  
as  requ i red  to  
m in im i ze  PCB  
defl ect i ons  and  
s tresses.  

Cons i der:  

– pos i t i on  (ben i gn ) ,  

– act i ve  cancel l at i on ,   

– an t i -vi brat i on  m ounts .  

Keep  e l ectron i cs  away 
from  eng i nes,  gun  f i re  
pos i t i ons ,  doors,  wheel -
wel l s ,  e tc.  

Determ ined  by ai rcraft  
operati on  ( for  exam ple  
defence,  c i vi l  o r  space) .  

Note  that  defence  
ai rcraft  m ay have  
several  add i t i onal  
vi brati on  requ i rem ents,  
for exam ple  g un fi re,  
acousti c  noi se,  etc.   

Des i g n   
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Envi ronmental  
or  rel i abi l i ty 

factor  

Select  el ectron ic  COTS 
assembl ies  where the 

components  used  i nside the  
assembl y are  m i ti gated  as  

fol lows:   

M i tigations  for  plan  
owner assembly 
contain ing  the 
el ectron ic  COTS 

assembl y  

M i ti gations for  the  plan  
owner del ivered  un i t  or  
product  that  con tains  
the  el ectron ic  COTS 

assembl y  

Ai rcraft,  UAV or  
satel l i te  bay 
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  external  

EMI/EMC Consi der:  

– l ocal  sh i e l d ,  

– l ocal  supply f i l teri ng / 
regu lati on .  

Review COTS  trans ien t  vo l tag e  
suppressor (TVS)  requ i rem ents .  

Conduct  EMI /EMC 
test i ng  on  the  e l ectron i c  
COTS  assem bly du ri ng  
se lecti on  process  and/or 
p lan  owner’s  
qual i f i cat i on  process  to  
assess  su i tabi l i ty  o f  the  
assem bly for  the  
appl i cati on .   

Consi der (not  l im i tati ve) :  

– system  arch i tectu re,   

– c i rcu i t  funct i on  
part i t i on i ng ,  

– l ocal  sh i el d i ng ,  

– l ocal  m odu le,  

– power su ppl y /  
f i l teri ng ,  

– im proved  g rou nd i ng .  

Check g rou nd  l oops.  

Consi der:  

– p lan  owners ’  product  
EMI /EMC 
qual i f i cat i on  test i ng ,   

– pos i t i on ,  

– add i t i onal  sh i el d i ng ,  

– reduced  e l ectri cal  
connecti vi ty.  

Consi der:  

– reduced  e l ectri cal  
connecti vi ty,  

– sh i e l ded  bay.  

Maxim ize  opti cal  
s i gnal l i ng .  

Maxim i ze  opti cal  
s i gnal l i ng .  

Be  aware  that  com pos i te  
s tructu res  m ay i ncrease  
EMC requ i rem ents .  
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Envi ronmental  
or  rel i abi l i ty 

factor  

Select  el ectron ic  COTS 
assembl ies  where the 

components  used  i nside the  
assembl y are  m i ti gated  as  

fol lows:   

M i tigations  for  plan  
owner assembly 
contain ing  the 
el ectron ic  COTS 

assembl y  

M i ti gations for  the  plan  
owner del ivered  un i t  or  
product  that  con tains  
the  el ectron ic  COTS 

assembl y  

Ai rcraft,  UAV or  
satel l i te  bay 
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  external  

Al t i tude  Pri vi l eg e  voi d - free  com ponen t  
encapsu lat i on ,  for  exam ple  
transform ers,  encapsu l ated  
m odu les .  

Conduct  al t i tu de  testi ng  
on  the  e l ectron i cs  COTS  
assem bly du ri ng  
se lect i on  process  and/or 
plan  owner's  
qual i f i cati on  process  to  
assess  su i tabi l i ty  of  the  
assem bly for the  
appl i cati on .   

Use  vo i d -free  PCBs  and  
conform al  coat i ngs .   

Review m in im um  
spacings  /  gaps  or  
conduct  al t i tude  test i ng  
to  avoid  f l ashover du ri ng  
d i e l ectri c  wi thstand ing  
vol tage  (DWV)  and  
i nsu lati on  res i s tance  ( I R)  
test i ng  at  al t i tude.  

Consi der:  

– p lan  owner’s  product  
al t i tude  qu al i f i cat i on  
test i ng ,   

– herm eti c  enclosu re/  
pressu ri zed  
enclosu re/venti ng  
val ves  

Consi der pressuri zed  
bay.  

Determ ined  by ai rcraft  
operat i onal  profi l e ,  fo r  
exam ple  defence,  c i vi l  or  
space.   

 

Shock/  
acceleration  

As  vi brati on .       

Power supply Consi der l ocal  suppl y f i l teri ng .  Consi der l ocal  m odu l e  
power su ppl y.  

Consi der l ocal  
cond i t i on i ng .  

 Consi der l oad  
shari ng /fi l teri ng .   
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Envi ronmental  
or  rel i abi l i ty 

factor  

Select  el ectron ic  COTS 
assembl ies  where the 

components  used  i nside the  
assembl y are  m i ti gated  as  

fol lows:   

M i tigations  for  plan  
owner assembly 
contain ing  the 
el ectron ic  COTS 

assembl y  

M i ti gations for  the  plan  
owner del ivered  un i t  or  
product  that  con tains  
the  el ectron ic  COTS 

assembl y  

Ai rcraft,  UAV or  
satel l i te  bay 
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  external  

Long  term  
dormant  
storage  

Select  p lasti c  encapsu lated  
com ponents  wh i ch  have  passed  
a  HAST hum id i ty test  to  J EDEC 
JESD22-A1 1 0.  

Store  u nder d ry n i trog en .  

Store  wafers  under d ry n i t rog en  
i nstead  of  assem bled  
com ponents.  

Determ ine  s torage  
cond i t i ons  from  the  
e l ectron i c  COTS  
assem bly m anu factu rer 
and  form u late  a  s torag e  
plan  us i ng  as  
appropri ate:   

– des i ccants ,  

– d ry bag /desi ccan ts ,  

– s torag e  i n  d ry 
n i trogen  cabi nets .  

Advi se  the  custom er i f  
there  i s  a  l i fe  l im i t i ng  
s torag e  requ i rem ent  and  
execu te  a  m ain tenance  
plan .   

Des i ccan ts .  

Herm eti c  enclosu res.  

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

Advi se  the  custom er i f  
there  i s  a  l i fe  l im i t i ng  
s torage  requ i rem ent  and  
execu te  a  m ain tenance  
plan .  

Cons i der dry 
atm ospheri c  s torage.   

I f  advi sed  of  a  l i fe  
l im i t i ng  s torag e  
requ i rem ent,  execu te  the  
m ain tenance  plan  as  
recom m ended  by the  
plan  owner.   

Consi der dry  
atm ospheri c  s torage.  

 

Atmospheric  
SEU  rad iation   

Select  com ponen ts ,  for  exam pl e  
m em ories  not  subj ect  to  SEU  
effects .  

Select  com ponents,  for  exam pl e  
m em ories  not  subj ect  to  SEL.  

Test  com ponents  of  a  certai n  d i e  
revi s i on  or l o t  date  code  for 
atm ospheri c  SEU  suscepti bi l i ty  
to  I EC  62396-2  and  consider one  
t im e  buys .  

Select  com ponen ts  wh i ch  do  not  
u se  Boron  1 0 .  

Derate  SEU -suscepti bl e  h i gh  
vo l tage  com ponents.  

System  arch i tectu re  
des i gn  m i t i gati on  
techn iques  to  
I EC  62396-3.  

Conduct  product  SEE  
test i ng  du ri ng  e l ectron i c  
COTS  assem bly 
se lecti on  and/or p l an  
owner's  product  
qual i f i cat i on  to  assess  
su i tabi l i ty  of  the  
assem bly for the  
appl i cati on .  

Consi der system  
arch i tectu re  des i g n  
m i t i gati on  techn i qu es  to  
I EC  62396-3.  

Select  l ocati on  and  
m aterial s  to  m in im i ze  
therm al  neu tron  
m agn i f i cati on  effects .   

Consi der m axim um  
al t i tude  of  operat i on ,  as  
the  effects  are  harder to  
m anage  the  h i g her the  
al t i tude  i s .  
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Envi ronmental  
or  rel i abi l i ty 

factor  

Select  el ectron ic  COTS 
assembl ies  where the 

components  used  i nside the  
assembl y are  m i ti gated  as  

fol lows:   

M i tigations  for  plan  
owner assembly 
contain ing  the 
el ectron ic  COTS 

assembl y  

M i ti gations for  the  plan  
owner del ivered  un i t  or  
product  that  con tains  
the  el ectron ic  COTS 

assembl y  

Ai rcraft,  UAV or  
satel l i te  bay 
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  
m i ti gations  

Ai rcraft,  UAV,  satel l i te  
or  space un i t  external  

Total  dose 
rad iation  
effects  for  
space use   

Select  com ponen ts  imm une  to  
total  dose  rad iat i on  effects .   

Select  com ponen ts ,  for  exam pl e  
m em ories  not  subj ect  to  SEL or 
SEU .  

Test  com ponen ts  of  a  certai n  d i e  
revi s i on  or l o t  date  code  and  
carry ou t  one  t im e  bu ys.   

Select  assem bl i es  wi th  no  s i ng le  
po i n t  fai l u res.  

Cons i der system  
arch i tectu re  des i g n  
m i t i gat i on  techn i qu es.  

Cons i der system  
arch i tectu re  des i g n  
m i t i gat i on .  

   

Semiconductor 
wear-out  and  
l i fe  t ime  

Derate.   

Select  o l der des i gn  geom etry 
(h i gher than  90  nm )  com ponen ts  
wh i ch  are  l ess  suscepti ble  to  
these  effects .   

Operate  com ponen ts  at  l owest  
vo l tage,  tem peratu re  and  du ty 
cycle  tem peratu re  poss ibl e  to  
m in im ise  effects .   

Request  access  or  data from  
com ponent  m anu factu rer’ s  
re l i abi l i ty  pred ict i on  too l s .  

Derate  e l ectron i cs  COTS  
assem bl i es  i n  the  pl an  
owner’s  appl i cati on .   

Use  the  l owest  operat i ng  
vol tage,  tem peratu re  
and  du ty cycle  poss ible  
to  m in im ise  accelerati on  
of  effects .   

Des i g n  replacem ent  
upg rades  for 
m ain tai nabi l i ty  to  be  
depl oyed  when  wear-ou t  
of  the  assem bl i es  beg ins  
and  l i fe  t im e  can  be  
affected .   

Des i g n  replacem ent  
upg rades  for 
m ain tai nabi l i ty  to  be  
depl oyed  when  wear-ou t  
of  the  assem bl i es  beg ins  
and  l i fe  t im e  can  be  
affected .  

 Talk to  the  pl an  owner 
abou t  deploym ent  of  
upg rades  when  the  
e l ectron i cs  COTS  
assem bl i es  can  presen t  
sem iconductor wear-ou t  
and  l i fe  t im e  concerns.   
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Annex E  
( in formative)   

 
Requi rements  matrix for IEC TS 62239-2  

Table  E. 1  provides  the  requ i rem en ts  m atrix  for I EC  TS  62239-2.  

Table  E. 1  – Requ irements matrix  for IEC  TS 62239-2  

Requ i rement  
number 

IEC TS 62239-2:201 7 – 
cl ause/subcl ause 

number 

Ti tl e   Abbreviated  requ i rements  extracting  the ‘ shal l ’  requ i rements  on l y  

N/A 4  Techn ical  requ i rem ents   Head ing  

1  4 . 1  General  The  pl an  owner shal l  h ave  an  e l ectron i c  COTS  assem bly m anag em ent  plan  (CAMP)  address i ng  each  
requ i rem ent  of  th i s  docum ent,  based  on  i ts  exi st i ng  qual i ty  m anagem ent  system  where  appl i cable  to  
assure  custom er that  e l ectron i c  COTS  assem bl i es  are  selected  and  appl i ed  i n  the  pl an  owner’s  
equ i pm ent  us i ng  con tro l l ed  processes  (see  5 . 7) .   

2   4 . 2 . 2  Des i g n  assurance  The  processes  docum ented  i n  the  pl an  shal l :  

– provi de  des i gn  assu rance  for  a l l  appl i cabl e  assem bl i es ;  

– assure  that  requ i rem ents  for each  assem bly are  i den ti f i ed  and  evalu ated  ag ainst  the  m anu factu rer’ s  
e l ectron i c  COTS  assem bly speci f i cat i on  and/or datasheet  and  any add i t i onal  re l evan t  data to  ensure  
su i tabi l i ty  i n  the  end  appl i cat i on ;  

– assure  that,  i f  add i t i onal  perform ance  i s  requ i red  ( for  exam ple  up-screen i ng ,  u prati ng ,  add i t i onal  
param eters  defi ned ) ,  the  e l ectron i c  COTS  assem bly i s  cons idered  as  a  speci f i c  one  and  i s  u n i qu el y  
i den t i f i ed  (see  4. 3 . 6  and  4. 4. 8)  and  that  the  evaluat i ons  are  docum ented  (see  4. 4. 1 0 ) ;  

– assu re  that  avai l abi l i ty  and  l evel  of  obso lescence  ri sk are  considered  as  a  m ajor assem bly se lect i on  
cri teri on  (see  4. 4. 1 4) .  

N /A 4. 3  COTS  assem bly appl i cati on  Head ing  

6  4. 3 . 2  Functi onal i ty  The  docum ented  processes  shal l :  

– veri fy  that  the  al l ocated  equ i pm ent/system  e lectri cal  and  functi onal  requ i rem ents  for each  e l ectron i c  
COTS  assem bly are  c l earl y  speci f i ed  by the  plan  owner;  

– assure  that  the  se l ected  e l ectron i c  COTS  assem bl i es  sat i sfy the  e l ectri cal  and  fu nct i onal  
requ i rem ents  for each  appl i cat i on  (see  4. 3 . 6  for i n teg ri ty  aspects) .   



 IE
C

 T
S

 6
2

2
3

9
-2

:2
0

1
7

 
 IE

C
 2

0
1

7
 

–
 5

5
 –

 
 

Requ i rement  
number 

IEC TS 62239-2:201 7 – 
cl ause/subcl ause 

number 

Ti tl e   Abbreviated  requ i rements  extracting  the ‘ shal l ’  requ i rements  on l y  

7 4. 3 . 3  COTS  assem bly com patibi l i ty  The  processes  docum ented  i n  the  pl an  shal l :  

– assure  the  e l ectron i c  COTS  assem bly and  i n teg rati on  processes  are  i den t i f i ed  and  are  com patibl e  
th roughou t  equ i pm ent/system  in teg rat i on ,  sh ipping ,  hand l i ng ,  s torag e,  test,  repai r  and  rework 
conducted  by the  p lan  owner;  

– assure  that  any i den ti f i ed  effects  on  assem bl i es  are  addressed .  

8  4. 3 . 4  Assem bly m ateri al s  The  processes  docum ented  i n  the  pl an  shal l  assu re  that  the  e l ectron i c  COTS  assem bly des i gn  i s  
assessed  against  appl i cable  m ateri al s  requ i rem ents,  such  as  reduct i on  of  hazardous,  restri cted  or  
banned  su bstances  ( for exam ple  RoHS,  REACh ) ,  forei g n  ob ject  debri s  (FOD) ,  fung us  res i stance,  and  
f l amm abi l i ty.  

9  4 . 3 . 5  Heat  d i ss ipati on  and  cool i ng  The  docum ented  processes  shal l  veri fy  that  each  e l ectron i c  COTS  assem bly’s  heat  d i ss ipati on  and  
cool i ng  requ i rem ents  are  consi sten t  wi th  the  equ ipm ent/system  speci f i cat i on .  

N /A 4. 3 . 6  I n teg ri ty anal ys i s  Head ing  

1 0  4. 3 . 6. 1   General  The  docum ented  processes  shal l :  

– veri fy  that  the  e l ectron i c  COTS  assem bly i s  cons i s ten t  wi th  equ ipm ent/system  i n tegri ty  requ i rem ents  
(see  defi n i t i on  i n  3 . 1 . 29) ;   

– determ ine  whether the  e l ectron i c  COTS  assem bly wi l l  be  used  wi th i n  the  envi ronm ental ,  e l ectri cal  
and  fu ncti onal  operati ng  cond i t i ons  and  l im i ts  speci f i ed  by the  e l ectron i c  COTS  assem bly 
m anufactu rer and  wi l l  keep  i ts  whol e  perform ances  ( for  exam ple  e l ectri cal ,  fu ncti onal ) .  

1 1  4 . 3 . 6. 2  E lectron i c  COTS  assem bly 
not  u sed  wi th i n  i ts  speci f i ed  
operati ng  cond i t i ons  and  
l im i ts  or those  not  speci f i ed  

When  an  e l ectron i c  COTS  assem bly i s  not  used  wi th i n  the  operat i ng  cond i t i ons  and  l im i ts  speci f i ed  by 
the  e l ectron i c  COTS  m anu factu rer,  the  plan  owner shal l :   

– docum ent  al l  the  i nstances;  see  Annex C  wi th  reg ard  to  poten t i al  i den ti f i cati on  ri sks;  

– docum ent  e i ther correcti ve  act i on  or  m i t i gat i on  to  bri ng  the  pl anned  usage  wi th i n  the  speci f i ed  
operati ng  cond i t i ons  and  l im i t  or  docum ent  j u st i f i cati on  showi ng  that  a l l  equ ipm ent/system  
requ i rem ents  wi l l  be  m et  wh i l e  not  sat i sfyi ng  each  cri teri on  (al l  the  docum entat i on  becom ing  part  of  
the  e l ectron i c  COTS  assem bly data package) .  

1 2  4. 3 . 7  Rel i abi l i ty  anal ys i s  The  docum ented  processes  shal l :   

– veri fy  that  the  e l ectron i c  COTS  assem bly when  i n teg rated  i n to  the  del i verabl e  equ ipm ent/system  i s  
m anaged  wi th  re levant  m i t i gat i ons  i f  needed  to  be  consi s ten t  wi th  equ i pm ent/system  re l i abi l i ty  
requ i rem ents;   

– ensu re  that  re l i abi l i ty  assessments  are  conducted,  wi th  su ff i ci en t  detai l  to  u nderstand  the i r  u ses ,  
l im i tati ons,  and  u ncertai n t i es  wi th  poten ti al  m i t i gat i ons  as  considered  necessary,  re l evan t  to  the  
appl i cat i on  or  cons ider poten t i al l y  tai l o ri ng  i f  ag reed  wi th  the  custom er (see  Annex A) .   

1 3  4. 3 . 8  Usefu l  l i fe  The  docum ented  processes  shal l  veri fy  that  the  e l ectron i c  COTS  assem bly usefu l  l i fe  i s  m anaged  us i ng  
re l evant  m i t i gat i ons  i f  n eeded  to  be  consi s ten t  wi th  the  equ ipm ent/system  requ i rem ents.  The  plan  
owner can  poten ti al l y  cons ider tai l o ri ng  i f  ag reed  wi th  the  custom er (see  Annex A) .  
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1 4  4. 3 . 9  Storag e  l i fe  The  docum ented  process  shal l  veri fy  that  the  e l ectron i c  COTS  assem bly s torag e  l i fe  i s  m anaged  us i ng  
poten ti al  m i t i gat i ons  i f  needed  (see  Annex D)  to  be  consi sten t  wi th  the  equ ipm ent/system  requ i rem ents .  
The  pl an  owner can  potent i al l y  cons ider tai l o ri ng  i f  ag reed  wi th  the  custom er (see  Annex A) .  

1 5  4. 3 . 1 0  Fai l u re  m odes  and  effects  
anal ys i s  

The  docum ented  process  shal l  i ncl ude  fai l u re  m odes  and  effects  analys i s  (FMEA)  as  part  o f  the  des i gn  
process  i n tegrati ng  the  e l ectron i c  COTS  assem bly when  requ i red  by the  des i gn  assurance  process.  

1 6  4. 3 . 1 1  Mai n tai nabi l i ty  and  testabi l i ty  The  docum ented  process  shal l  assu re  that  the  e l ectron i c  COTS  assem bly,  as  i ncorporated  i n  the  
equ i pm ent/system  m eets  m ain tai nabi l i ty  and  testabi l i ty  requ i rem ents .  

1 7  4. 3 . 1 2  Marki ngs  The  docum ented  processes  shal l  ensu re  that  the  e l ectron i c  COTS  assem bly m arki ngs  m eet  the  
requ i rem ents  for i den ti f i cati on ,  warn i ngs ,  traceabi l i ty,  etc.  

1 8  4. 3 . 1 3  Safety  The  docum ented  process  shal l  assu re  equ i pm ent/system  envi ronm ental ,  personnel ,  and  
equ i pm ent/system  safety requ i rem ents  are  m et.  

1 9  4. 3 . 1 4  Acceptance  by the  p lan  
owner  

The  docum ented  process  shal l  defi ne  the  p lan  owner’s  e l ectron i c  assem bly,  equ i pm ent  and  system  
acceptance  tests  as  appl i cable .  

N /A 4. 4  E lectron i c  COTS  assem bly 
m anufactu rer selecti on  

Head ing  

20  4. 4. 1  General  The  pl an  owner shal l  conduct  a  ri sk assessm ent  of  poten ti al  e l ectron i c  COTS  assem bly m anu factu rers  
to  determ ine  thei r  su i tabi l i ty  i n  order to  m eet  the  requ i rem ents  of  th i s  docum ent.  

21  4. 4. 2  E lectron i c  COTS  assem bly 
m anufactu rer qu al i ty  system  

The  pl an  owner shal l  veri fy  that  the  e l ectron i c  COTS  assem bly m anufactu rer has  a  docum ented  qu al i ty  
m anagem ent  system .  Un less  otherwise  speci f i ed  by the  custom er,  the  qual i ty  system  shou ld  be  
assessed  to  an  i n ternati onal l y  recogn i sed  qu al i ty  m anagem en t  system  or equ i val en t.  

22  4. 4. 4  E lectron i c  COTS  assem bly 
derati ng  and  s tress  analys i s  

The  docum ented  process  shal l :  

– determ ine  the  derati ng  cri teri a  that  the  e l ectron i c  COTS  assem bly m anu factu rer used  i n  i ts  des i gn  
process;  

– cons ider where  appropriate  the  derati ng  cri teri a and  m ethods  i f  provided  by the  e l ectron i c  COTS  
assem bly m anufactu rer;  

– docum ent  an  appropri ate  estim ate  of  the  derat i ng  cri teri a and  m ethods  used  by the  e l ectron i c  COTS  
assem bly m anufactu rer i f  the  e l ectron i c  COTS  assem bly m anu factu rer does  not  provi de  th i s  
i n form ati on  or i f  i t  i s  not  appropri ate;  

– ensu re  that  these  data are  used  to  val i date  the  re l i abi l i ty  assessm ent  assum pti ons .  

23  4. 4. 5  E lectron i c  COTS  assem bly 
qual i f i cati on/characteri zat i on  

The  processes  docum ented  i n  the  pl an  shal l  ensu re  by whatever m eans  appropri ate  ( for exam ple  
derat i ng ,  analys i s ,  test i ng ,  and  screen i ng )  that  the  e l ectron i c  COTS  assem bly i s  qual i f i ed  or 
characteri zed  against  the  requ i rem ents  of  the  equ i pm ent/system  speci f i cat i on .  
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24  4. 4. 6  E lectron i c  com ponen ts  used  
i n  e l ectron i cs  COTS  
assem bly:  
Select i on /qual i f i cat i on  and  
acceptance  

The  pl an  owner shal l :  

– docum ent  and  assess  the  e l ectron i c  COTS  assem bly m anufactu rer’ s  e l ectron i c  com ponen ts  
se lect i on /qual i f i cat i on  and  acceptance  process;  

– otherwise  provi de  an  al ternate  assurance  based  on  an  assessm ent  of  the  adequ acy of  the  e l ectron i c  
COTS  assem bly m anu factu rers ’  select i on /qual i f i cat i on  and  acceptance  effort  and  descripti on  of  any 
add i t i onal  effort  requ i red  to  assu re  that  the  e l ectron i c  COTS  assem bly wi l l  m eet  al l  speci f i ed  
requ i rem ents.  

25  4. 4. 7  E lectron i c  COTS  assem bly 
m anufactu ri ng  and  hand l i ng  

The  processes  docum ented  i n  the  pl an  shal l  veri fy  that  the  e l ectron i c  COTS  assem bly m anu factu rer 
has  process  capabi l i ty  u t i l i z i ng  m anufactu ri ng  and  hand l i ng  technolog ies  wh i ch  are  repeatabl e  and  
su ff i ci en t  to  m eet  equ i pm ent/system  requ i rem ents.  

26  4. 4. 8  E lectron i c  COTS  assem bly 
qual i f i cati on  approval  

The  processes  docum ented  i n  the  pl an  shal l :  

– assure  that  the  e l ectron i c  COTS  m anu factu rer’ s  qual i f i cati on  processes  for  the  e l ectron i c  COTS  
assem bly are  docum ented  and  assessed;  

– otherwise  assu re  that  al ternati ve  assu rance  i s  provi ded  that  the  e l ectron i c  COTS  assem bly wi l l  
perform  as  requ i red  i n  the  appl i cat i on  speci f i ed  usage.  

27  4. 4. 9  E lectron i c  COTS  assem bly 
f i nal  acceptance  

The  pl an  owner shal l :  

– docum ent  and  assess  the  e l ectron i c  COTS  assem bly m anufactu rer’ s  f i nal  acceptance  process  ( for  
exam ple  acceptance  test  procedure) ;  

– otherwise  provi de  al ternati ve  assurance  that  the  e l ectron i c  COTS  assem bly wi l l  perform  as  requ i red  
i n  the  appl i cat i on  speci f i ed  usage.  

28  4. 4. 1 0  Confi gu rati on  m anag em ent  
and  docum entati on  

The  process  docum ented  i n  the  pl an  shal l :  

– i ncl ude  a  confi gu rati on  m anag em ent  process  appropri ate  to  the  e l ectron i c  COTS  assem bly;  

– veri fy  that  the  equ i pm ent/system  con fi gu rat i on  i s  m ain tai ned  re lat i ve  to  the  e l ectron i c  COTS  
assem bly usage  i n  the  appl i cat i on ;  

– veri fy  that  too l s  used  for  des i g n  and  veri f i cati on  are  under confi gu rat i on  con trol  and  i ncl uded  wi th  the  
des i gn  con tro l  and  des i gn  changes;  

– propose,  when  the  con fi gu rat i on  m anagem ent  of  the  e l ectron i c  COTS  assem bly cannot  be  
guaran teed  ( for  exam ple  not  appropriate,  m i ss i ng  i n  whol e  o r  i n  part) ,  an  al ternati ve  approach  to  
assu re  that  con tract  requ i rem ents  are  m et  and  that  the  e l ectron i c  COTS  assem bly wi l l  perform  as  
requ i red  i n  the  speci f i ed  appl i cati on  usage.  

I n  the  l ast  case  and  despi te  the  potent i al  d i sposi t i ons ,  the  use  of  the  e l ectron i c  COTS  assem bly i s  at  
ri sk,  i s  d i scouraged  and  cons idered  as  an  excepti on  when  no  reasonable  al ternati ve  i s  avai l able.  

29  4. 4. 1 1  P lan  owner docum entat i on  The  processes  docum ented  i n  the  pl an  shal l  ensu re  that  a  system  exi s ts  at  the  pl an  owner that  co l l ects ,  
s tores,  provi des  retri eval ,  anal ys i s  and  reporti ng  capabi l i ty,  for  al l  re l evant  data from  the  e l ectron i c  
COTS  assem bly,  equ ipm ent/system  i n teg rat i on  and  equ ipm en t/system  use  i n  servi ce,  and  for  keepi ng  
the  data per custom er or regu l atory requ i rem ents.  
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30  4. 4. 1 2  E lectron i c  COTS  assem bly 
m anufactu rer docum entati on  

The  process  docum ented  i n  the  plan  shal l :  

– i ncl ude  a  process  to  requ est  e l ectron i c  COTS  assem bly data accord i ng  to  4. 4. 1 1  when  avai l able  
from  the  e l ectron i c  COTS  assem bly m anufactu rers  to  assu re  dependabi l i ty  and  to  faci l i tate  related  
anal yses  ( for  exam ple  i n teg ri ty,  re l i abi l i ty) ;  

– i den t i fy  an  adequate  eng i neeri ng  l i nk between  the  e l ectron i c  COTS  assem bly user and  the  e l ectron i c  
COTS  assem bly m anu factu rer wi th  access  to  the  rel ated  i n form ati on /process  for  each  e l ectron i c  
COTS  assem bly type/m anufactu rer;  

– ensu re  that,  i n  the  event  that  the  pl an  owner i s  u nabl e  to  docum ent  the  e l ectron i c  COTS  assem bly’s  
con fi gu rat i on  i n  adequ ate  detai l  to  assure  dependabi l i ty,  then  the  pl an  owner shal l  provide  al ternate  
assu rance  that  the  assem bly wi l l  perform  as  requ i red  i n  the  speci f i ed  appl i cat i on  usage,  see  4. 4. 1 0 .  

31  4. 4. 1 3  Li fe  cycle  m anagem ent  The  docum ented  processes  shal l  ensu re  that  the  l i fe  cycle  ob jecti ves  are  m et  and  act i vi t i es  have  been  
com pleted  as  ou t l i ned  i n  pl ans  or  that  deviat i ons  have  been  addressed.  

32  4. 4. 1 4  COTS  assem bly avai l abi l i ty  
ri sk m anagem ent  

The  docum ented  processes  shal l :  

– ensu re  that  ri sks  associated  wi th  avai l abi l i ty  o f  the  e l ectron i c  COTS  assem bly and  technolog y 
chang es  are  i den ti f i ed ,  evalu ated  us i ng  appropriate  m etri cs ,  and  that  m ethods  to  m i t i gate  those  ri sks  
are  i den t i f i ed ;  

– assure  tracking  and  reporti ng  o f  the  s tatus  of  ri sk m i t i gati on  ef forts  when  requ i red  by custom er or  
bus i ness  needs;  

– docum ent  the  processes  used  by the  plan  owner to  resol ve  obsolete  e l ectron i c  COTS  assem bly 
occu rrences  to  assure  con ti nu ed  product i on  and  su pport  of  the  equ ipm ent/system s  i n  wh i ch  the  
e l ectron i c  COTS  assem bly i s  i n teg rated  as  requ i red ,  i ncl ud i ng  l og i st i cs  supportabi l i ty  and  l i fe  cycle  
m anagem ent  i ssues  when  requ i red  by custom er or bus i ness  needs .  

33  4. 4. 1 5  Equ ipm ent/system  correct i ve  
acti on  and  product  
(e l ectron i cs  COTS  assem bly)  
chang e  noti ces  

The  pl an  shal l  docum ent  the  process  used  by the  pl an  owner or  system s  i n  place  for:  

– data co l l ecti on  and  analys i s ;  

– use  of  factory data,  custom er re ject  data,  and  i n -servi ce  data i f  avai l able  to  im prove  the  
equ i pm ent/system  ( for exam ple  perform ance,  operati ng ,  etc. )  i n  wh i ch  the  e l ectron i c  COTS  
assem bly i s  i n teg rated ;  

– recei pt  of  m anu factu rer product  change  not i ces  (PCNs)  that  affect  the  e l ectron i c  COTS  assem bly 
and  those  that  are  not  DMSMS  or obsolescence  rel ated  ( for exam ple,  a  G I DEP  or safety al ert  on  the  
product,  m anu factu ri ng  assembly process  change,  factory l ocati on  chang e,  etc. ) ,  and  eval uati on  of  
the  poten ti al  effects  on  the  equ i pm ent/system .  

N /A 4. 4. 1 6  E lectron i c  COTS  assem bly 
subst i tu t i on  or al ternati ve  
sou rce  

Head ing  
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34  4. 4. 1 6. 1  Approach  for  acceptabi l i ty   Any subst i tu te  or  al ternati ve  sou rce  of  an  e l ectron i c  COTS  assem bly shal l  be  form ,  f i t  and  fu ncti on  
al ternati ves  wh i ch  are  i den t i f i ed  and  docum ented  i n  the  plan  owner’s  equ i pm ent/system  assem bly 
database.  

Th i s  i s  to  reduce  potent i al  ri sks  of  e l ectron i c  COTS  assem bly  procu rem ent  o r  to  so l ve  an  obsolescence  
or  u navai l abi l i ty  problem  of  the  previous  sou rce  or sou rces.  

35  4. 4. 1 6. 2  Custom er not i f i cati ons  and  
approvals  

Custom er not i f i cat i ons  and  approvals  shal l  be  defi ned  between  plan  owner and  custom er,  i f  requ i red .  

S i nce  the  custom er not i f i cat i on  and  approval  process  i s  l i kel y  to  be  u n i que  to  each  custom er-suppl i er  
(general l y  the  plan  owner)  re l at i onsh ip,  re l ated  requ i rem ents  are  beyond  the  scope  of  the  basel i ne  
e l ectron i c  COTS  assem bly m anagem ent  process  described  i n  th i s  docum ent,  and  shou l d  be  
docum ented  i n  the  con tractu al  ag reem ents  between  the  p lan  owner and  the  custom er.  

N /A 5  P lan  adm in i s trati on  Head ing  

36   5 . 1  P lan  con ten t  and  organ i zati on  The  pl an  shal l  be  organ i zed  i n  such  a  m anner that  each  of  the  requ i rem ents  of  C lause  4  i s  addressed  
cl earl y,  conci sel y  and  u nam big uousl y.  

The  pl an  shal l  state  cl earl y,  conci sel y,  and  u nam bigu ousl y:   

– what  the  pl an  owner does  to  accom pl i sh  each  of  the  object i ves;  

– how com pl i ance  to  the  plan  i s  dem onstrated;   

– that  the  evi dence  i s  avai l able  to  show that  the  objecti ves  have  been  accom pl i shed ;  and  

– where  the  pl an  owner obtai ns  e l ectron i c  COTS  assem bl i es  ( from  the  m anufactu rer i tse l f,  or  a  
d i s tri bu tor or  o ther sou rce  and  that  the  relevan t  requ i rem ents  of  th i s  docum ent  apply to  that  sou rce.  

Al l  the  requ i rem ents  g i ven  i n  C lause  5  appl y to  de l i verable  equ ipm ent  and/or system s  as  stated  i n  
Clause  4.  These  requ i rem ents  m ay be  accom pl i shed  by e i ther  the  plan  owner i ncl ud i ng  poten ti al  
support  servi ce  u nder i ts  au thori ty  o r  the  e l ectron i c  COTS  assem bly m anu factu rer i n  whole  or  i n  part  
accord i ng  to  the  con tract  term s.  I n  e i ther case,  the  pl an  owner  has  the  respons ibi l i ty  for ensu ri ng  al l  
object i ves  and  requ i rem ents  are  m et.  

37  5 . 2  P lan  term s,  defi n i t i ons  and  
abbreviated  term s  

The  term s,  defi n i t i ons  and  abbrevi ated  term s  used  i n  the  plan  shal l  be  those  of  C lause  3  of  th i s  
docum ent,  un l ess  they are  cl earl y  defi ned  otherwise  i n  the  plan .  

38  5 . 3  P lan  focal  poi n t  The  pl an  shal l  

– i den t i fy  an  au thori ty  o r  an  organ i zati on  to  serve  as  the  prim ary i n terface  between  the  pl an  owner and  
ou ts i de  part i es  ( for  exam ple  cu stom er,  e l ectron i c  COTS  m anufactu rer)  i n  m atters  pertai n i ng  to  the  
plan ;  

– assure  that  i t  i s  reviewed  and  updated  as  necessary.  

39  5 . 4  P lan  references  The  pl an  shal l  i ncl u de  a  l i s t  of  references  to  al l  the  docum ents  necessary to  accom pl i sh  the  e l ectron i c  
COTS  assem bly m anagem ent,  i ncl ud i ng  th i s  docum ent,  other i ndustry and  g overnm ent  docu m ents ,  and  
the  pl an  owner’s  i n ternal  docu m ents .  
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Ti tl e   Abbreviated  requ i rements  extracting  the ‘ shal l ’  requ i rements  on l y  

40  5 . 5  P lan  appl i cabi l i ty  The  pl an  shal l  docum ent  al l  the  e l ectron i c  COTS  assem bly types  i ncl u d i ng  poten ti al  tai l o ri ng  detai l s  
ag reed  wi th  the  custom er (see  Annex A)  for  the  range  of  equ i pm ent  and/or system s  m anu factu red  
and/or i n teg rated  by the  plan  owner to  wh i ch  the  plan  appl i es.  

41  5 . 6  P lan  im plem entat i on  The  pl an  owner shal l  

– im plem ent  and  fo l l ow the  processes  docum ented  i n  the  plan ,  wi th i n  i ts  range  of  appl i cabi l i ty;  

– provi de  object i ve  evi dence  that  the  provi s i ons  of  th i s  docum ent  are  m et,  and  that  the  pl an  has  been  
im plem ented .  

42  5 . 7  P lan  acceptance  The  pl an  shal l  be  accepted  when  the  plan  owner and  the  custom er ag ree  that  the  p lan  i s  acceptable.  
Cert i f i cat i on  by an  assessm ent  body m ay be  used  as  evi dence  that  the  plan  sati s fi es  the  requ i rem ents  
of  th i s  docum ent.  
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