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PROCESS MANAGEMENT FOR AVIONICS –  

AEROSPACE QUALIFIED ELECTRONIC  COMPONENTS (AQEC)  –  
 

Part 1 :  In tegrated  circui ts  and  d iscrete semiconductors  
 

FOREWORD 

1 )  The  I n ternati ona l  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  National  Commi ttees) .  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn ica l  Speci fi cati ons ,  
Techn ica l  Reports,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Pub l i cati on (s)” ) .  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati ona l  Commi ttee  i n terested  
i n  the  subject dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmen ta l  and  non -
governmen tal  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose ly 
wi th  the  I n ternati onal  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement  between  the  two  organ izati ons.  

2 )  The  formal  d eci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is i n terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  possi b l e  i n  the i r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg ional  publ i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tsel f does  not  provi de  any attestation  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  conform i ty 
assessmen t  services  and ,  i n  some  areas,  access  to  I EC  marks  of conform i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l a test ed i ti on  of th i s  publ i cati on .  

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i ca l  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property d amage  or 
o ther damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct  app l i cati on  of th i s  pub l i cati on .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  sub j ect  of 
paten t  ri gh ts .  I EC  shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts.  

The  main  task of I EC techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  commi ttee  may propose  the  publ ication  of a  techn ical  
speci fication  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  sti l l  under techn ical  development or where,  for any other reason ,  there  i s  the  
fu ture  bu t no  immed iate  possibi l i ty of an  agreement on  an  I n ternational  Standard .  

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

I EC  TS  62564-1 ,  wh ich  i s  a  techn ical  speci fication ,  has  been  prepared  by I EC techn ical  
commi ttee  1 07:  Process  management for avion ics.  
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Th is  th i rd  ed i tion  cancels  and  replaces  the  second  ed i tion ,  publ ished  i n  201 1 .  Th is  ed i tion  
consti tu tes  a  techn ical  revision .  

Th is  ed i tion  i ncludes  the  fol lowing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  I EC TS  62239  changed  to  I EC TS  62239-1 ,  and  I EC PAS 62686-1  changed  to  
I EC  TS  62686-1 ;  

b)  JESD48  changed  to  J -STD-048  and  added  to  the  B ibl iography;  

c)  AEC-Q1 00  revis ion  G  changed  to  AEC-Q1 00:201 4  i n  4 . 5  (wh ich  i s  now revision  H );  

d )  revis ion  of AEC-Q1 01  removed  i n  B ib l iography;  

e)  J -STD-609  for “Marking  and  l abel l ing ”  added  to  the  B ib l iography;  

f)  i n formation  added  regard ing  components'  l i fe  expectancy in  4 . 2 .5.  

GEIA-STD-0002-001  (June  2006),  Aerospace Qualified Electronic Component (AQEC)  
Requirements,  Volume 1  – Integrated Circuits and Semiconductors,  has  served  as  a  basis  for 
the  e laboration  of th is  techn ical  speci fication .  

The  text of th is  techn ical  speci fication  i s  based  on  the  fol lowing  documents:  

Enqu i ry d raft  Report  on  voti ng  

1 07/276/DTS  1 07/283/RVC 

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

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di rectives,  Part 2 .  

A l i st of a l l  parts  i n  the  I EC  62564  series,  under the  general  ti tle  Process management for 
avionics –  Aerospace qualified electronic components (AQEC) ,  can  be  found  on  the  IEC 
websi te.  

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

•  transformed  i n to  an  I n ternational  standard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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I NTRODUCTION  

Aerospace  qual i fied  e lectron ic components  (AQEC)  plans  are  developed  by manufacturers  in  
order to  document compl iance  wi th  AQEC requ i rements.  For AQEC designated  components,  
the  i n ten tion  i s  to  

a)  provide  AQEC users  access  to  i n formation  from  the  AQEC manufacturers  that i s  
necessary for us ing  commercial -off-the-shel f (COTS)  products;  

b)  better enable  AQEC users  to  assess  whether these  parts  are  capable  of operating  rel iably 
i n  thei r appl ications;  

c)  m in imize  deviations  from  the  AQEC manufacturers’  COTS  products;  

d )  have  m in imal  impact on  the  AQEC manufacturers’  standard  operating  or business  
procedures;  

e)  promote  communication  between  the  AQEC manufacturers  and  users.  
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PROCESS MANAGEMENT FOR AVIONICS –  
AEROSPACE QUALIFIED ELECTRONIC  COMPONENTS (AQEC)  –  

 
Part 1 :  In tegrated  circui ts  and  d iscrete semiconductors  

 
 
 

1  Scope 

Th is  part of I EC  62564,  wh ich  i s  a  Techn ical  Speci fication ,  defines  the  m in imum  requ i rements  
for i n tegrated  ci rcu i ts  and  semiconductors  wh ich  are  designated  as  an  “aerospace  qual i fied  
e lectron ic component (AQEC)” .  I t  appl ies  to  i n tegrated  ci rcu i ts  and  semiconductors  exh ib i ting  
the  fol l owing  attribu tes:  

a)  a  m in imum  set of requ i rements,  or i n formation  provided  by the  part manufacturer,  wh ich  
wi l l  a l low a  standard  COTS  component to  be  designated  AQEC by the  manufacturer;  

b)  as  a  m in imum,  each  COTS component (designated  AQEC)  wi l l  have  been  designed ,  
fabricated ,  assembled ,  and  tested  i n  accordance  wi th  the  component manufacturer’s  
requ i rements  for standard  data  book components;  

c)  qual i fication  of,  and  qual i ty systems for,  the  COTS components  to  be  designated  as  AQEC 
shou ld  i nclude  the  manufacturer’s  standards,  operating  procedures,  and  techn ical  
speci fications.  Th is  i n formation  shou ld  be  avai lable  when  requested ;  

d )  components  manufactured  before  the  manufacturer has  addressed  AQEC requ i rements,  
bu t u ti l i zing  the  same  processes,  are  a lso  considered  AQEC compl ian t;  

e)  add i tional  desi red  attribu tes  of a  device  designated  AQEC (that wi l l  support AQEC users)  
are  found  i n  Annex B  of th is  techn ical  speci fication .  

NOTE  Parts  qua l i fi ed  to  m i l i tary speci fi cati ons  (except  those  i den ti fi ed  as  bei ng  for “ l og i sti c  support”  pu rposes  
on l y)  are  considered  AQEC;  the  remainder of th i s  techn ical  speci fi cati on  on l y add resses  non -m i l i tary speci fi cati on  
parts .  

Parts  qual i fied  to  AEC-Q1 00,  grade  0  through  to  g rade  3  are  considered  AQEC.  For those  
appl ications  where  a  0  °C  to  +70  °C  temperature  range  i s  appropriate,  g rade  4  i s  a l so  
considered  to  be  AQEC.  The  users  shou ld  document that the  g rade  category used  i s  
compatible  wi th  the  appl ication  i n  accordance  wi th  thei r I EC  TS  62239-1  e lectron ic 
components  management p lan  (ECMP).  

2  Normative references  

The  fol lowing  documents  are  referred  to  i n  the  text i n  such  a  way that some  or a l l  of thei r 
con ten t consti tu tes  requ i rements  of th is  document.  For dated  references,  on ly the  ed i tion  
ci ted  appl ies.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( includ ing  
any amendments)  appl ies.  

I EC  TS  62239-1 ,  Process management for avionics – Management plan  – Part 1 :  Preparation 
and maintenance of an  electronic components management plan 

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

I EC  TS  62668-1 ,  Process management for avionics – Counterfeit prevention −  Part 1 : 
Avoiding the use of counterfeit,  fraudulent and recycled electronic components 

I SO  9001 ,  Quality management systems – Requirements 
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J -STD-048,  Notification Standard for Product Discontinuance 

3  Terms,  defin i tions  and  abbreviations  

For the  purposes  of th is  document,  the  fol l owing  terms,  defin i ti ons  and  abbreviations  apply.  

3.1  Terms  and  defin i tions  

3. 1 . 1   
AQEC specification  
document prepared  by or for the  manufacturer to  describe  an  AQEC product 

Note  1  to  en try:  I t  i n cl u des  a  data  sheet and  may i ncl ude  other documen ts ,  such  as  materia l  descri pti ons,  
envi ronmen tal  test  procedures,  q ua l i ty mon i tori ng  processes,  e tc.  I t  may be  a  s tand -a lone  document or a  cl earl y 
denoted  i tem  wi th i n  a  l arger documentati on  system.  There  may be  add i ti ona l  data  associated  wi th  speci fi c  
appl i cati ons  wh ich  may be  requested  separate l y.  

3.1 .2   
AQEC  plan  
i nstrument prepared  by the  p lan  owner (see  3 . 1 . 1 0)  that clearly,  concisely,  and  
unambiguously documents  the  processes  used  by the  p lan  owner to  satisfy the  requ i rements  
of th is  techn ical  speci fication  

Note  1  to  en try:  The  p l an  con ta i ns  aud i tabl e  con ten t.  

3.1 .3   
assessment 
evaluation  of a  p lan  owner’s  AQEC plan  to  determine  i f i t  i s  compl ian t wi th  th is  techn ical  
speci fication  

Note  1  to  en try:  I t  may be  conducted  by I ECQ,  the  customer,  the  customer’ s  desi gnee,  or by a  th i rd  party 
desi gnated  by the  customer commun i ty.  

3.1 .4  
microcircu i t 
in tegrated  ci rcu i t 
microci rcu i t  (device  wi th  a  h igh  ci rcu i t-element densi ty)  i n  wh ich  a l l  or some of the  ci rcu i t 
e lements  are  inseparably associated  and  e lectrical l y i n terconnected  (on  one  or more  
substrates,  i n  a  un ique  i nd ivis ib le  package)  so  that the  m icroci rcu i t i s  considered  to  be  
i nd ivis ib le  for the  purpose  of construction  and  commerce  

3.1 .5   
semiconductor 
d iscrete  semiconductor device 
semiconductor device  that i s  speci fied  to  perform  an  e lementary function  and  that i s  not 
d ivisible  i n to  separate  components  functional  i n  themselves  (for example  d iodes,  transistors,  
optocouplers,  LEDs  and  re lated  products)  

3.1 .6   
component 
part 
microci rcu i t,  i n tegrated  ci rcu i t,  semiconductor or d iscrete  semiconductor for the  purpose  of 
th is  speci fication  
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3.1 .7   
customer 
user 
designer 
orig inal  equ ipment manufacturer (OEM)  that procures  i n tegrated  ci rcu i ts  and /or 
semiconductor devices  compl ian t wi th  th is  techn ical  speci fication  and  uses  them  to  design ,  
produce,  and  main tain  systems 

3.1 .8   
customer community 
body of customers  that may act together to  address  i ssues  re lated  to  th is  techn ical  
speci fication  

3.1 .9   
data  sheet 
document prepared  by the  manufacturer that describes  the  e lectrical ,  mechan ical ,  and  
envi ronmental  characteristics  of the  component 

3.1 .1 0   
manufacturer 
plan  owner 
producer of i n tegrated  ci rcu i ts,  m icroci rcu i ts,  or other semiconductor devices  that may be  
designated  AQEC 

Note  1  to  en try:  A manu factu rer may produce  the  componen ts  d i rectl y or may oversee  subcon tracted  
manu factu ri ng  accord i ng  to  the i r own  processes.  The  manufactu rer i s  a l so  the  p l an  owner.  

3.1 .1 1   
suppl ier 
d istribu tor of components  

Note  1  to  en try:  A p l an  for con trol l i ng  AQEC i nven tory i s  i n  p l ace  i n  order to  suppl y AQECs.  A manu factu rer can  
be  a  suppl i er i n  the  case  where  no  d i s tri bu tor i s  i nvol ved .  

3.1 .1 2   
th ird  party 
party designated  to  act on  the  behal f of the  customer commun i ty 

3.1 .1 3   
termination  
element of a  component that connects  i t  e lectrical l y and  mechan ical l y to  the  next l evel  of 
assembly 

Note  1  to  en try:  A term inati on  i ncl udes  base  materi a l s  and  coati ngs  ( i ncl ud ing  underp lates) .  

3.1 .1 4  
form  
shape,  s ize,  arrangement of parts,  vi s ible  aspect,  mode  i n  wh ich  a  part exists  or man i fests  
i tsel f,  or the  materia l  an  i tem  i s  constructed  from  

3.1 .1 5  
fi t  
qual i fied  and  competen t 

3.1 .1 6   
function  
work to  a  speci fication  that an  i tem  i s  designed  for wi thou t degrad ing  re l iabi l i ty 
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3.2  Abbreviations  

AQEC  Aerospace  qual i fied  electron ic component 

B i -CMOS Bipolar CMOS 

BPSG   Borophosphosi l i cate  g lass  

COTS   Commercia l  off the  shel f 

CMOS  Complementary metal  oxide  semiconductor 

DDR Double  data  rate  

DRAM  Dynamic random  access  memory 

DSCC  Defence  supply cen tre  Columbus  (see  h ttp: //www.dscc. d la.mi l /)  

DSIAC Defense  systems  i n formation  analysis  center 

ECMP  E lectron ic component management p lan  

FFF   Form,  fi t  and  function  

FIT  Fai l u res  i n  time  

FPGA F ield  programmable  gate  array 

G IDEP  Government i ndustry data  exchange  program  

HAST  H igh ly accelerated  stress  test 

HCI   Hot carrier i n jection  

HTOL  H igh  temperature  operating  l i fe  

LED  Ligh t emi tting  d iode  

LTB   Last time  buy 

MCU  Mu l tiple  cel l  upset 

MRAM  Magnetoresisti ve  random  access  memory 

NAND  Negation  AND  

NBTI   Negative  b ias  temperature  I nstabi l i ty 

NOR Negation  OR 

PBTI  Posi ti ve  b ias  temperature  instabi l i ty 

PCN   Product change  noti fication  

SDRAM  Synchronous  dynamic random  access  memory 

SEE   S ing le  even t effect 

SEU   S ing le  even t upset 

SER  Soft  error rate  

SEL   S ing le  event l atch  

SEFI   S ing le  even t functional  i n terrupt 

SRAM  Static random  access  memory 

SOS   S i l i con  on  sapph i re  

TDDB Time  dependant d ie lectric breakdown  

THB   Temperature  humid i ty bias  

VID   Vendor i tem  drawing  (con trol l ed  and  released  by DSCC)  

4 Technical  requ irements  

4.1  AQEC plan  

The  processes  used  to  ensure  compl iance  wi th  the  fol l owing  requ i rements  shal l  be  
documented  by the  AQEC manufacturer and  i ncluded  in  thei r AQEC plan .  These  requ i rements  

Copyright International  Electrotechnical  Commission  

http://www.dscc.dla.mil/


 –  1 0  – I EC  TS  62564-1 : 201 6  © I EC  201 6  

i den ti fy the  add i tional  processes,  documentation  and  procedures  requ i red  to  supply a  
manufacturer's  COTS  part as  an  AQEC.  The  plan  i ncludes,  bu t i s  not l im i ted  to,  i denti fying  
data  sheet parameters  and /or cond i tions  that are  d i fferent for the  AQEC versus  the  COTS 
part.  These  d i fferences  shal l  be  i denti fied  and  the  data  made  avai lable  upon  request.  

4.2  AQEC documentation  

4.2 .1  General  

For an  avion ics  customer,  the  i n formation  suppl ied  by the  AQEC manufacturer wi l l  be  
normal l y u ti l i sed  and  retained  i n  accordance  wi th  the  customer e lectron ic component 
management p lan  (see  IEC  TS  62239-1 ) .  

4.2.2  AQEC  data  sheet 

The  AQEC manufacturer shal l  provide  and  main tain  under revis ion  control  a  data  sheet that 
i ncludes  operating  characteristics,  as  wel l  as  physical  characteristics.  Any known  
envi ronmental  l im i tations  appl icable  to  the  appl ication  being  addressed  (see  4 . 3 . 1 . 2)  shal l  be  
i den ti fied .  Th is  documentation  shal l  speci fy the  form,  fi t  and  function  for a  g iven  part number.  
Th is  basel ine  shal l  not be  changed  wi thou t proper noti fication  (see  4 . 7).  Use  of a  un ique  
publ ished  or posted  AQEC data  sheet i s  encouraged .  As  a  m in imum,  the  AQEC manufacturer 
shal l  document,  i nd ividual ly or by fami ly,  

a)  the  functional  operating  temperature  range;  

b)  the  defined  performance  (mechan ical  and  e lectrical )  at the  operating  temperature  range;  

c)  the  maximum  storage  temperature;  

d )  the  maximum  operating  j unction  temperature  or operating  case  temperature;  

e)  the  defined  l ead  materia l ,  underplate,  and  termination  fi n ish ;  

f)  a  package  ou tl i ne  d rawing ;  

g )  the  designation  of appl icable  COTS data  sheet (or AQEC un ique  data  sheet,  as  
appl icable)  and  reference  to  add i tional  data,  i f appl icable.  

NOTE  For fu rther g u i dance,  see  Annex B .  

4.2.3  Material  content 

For each  AQEC covered  by th is  techn ical  speci fication ,  the  manufacturer shal l  make  
avai lable,  upon  request,  i n formation  that describes  the  materia l  con tent of the  part.  Annex A 
describes  typical  materia l  conten t for an  AQEC.  Materials  that are  considered  proprietary by 
the  AQEC manufacturer and  are  not designated  hazardous,  may be  excluded  from  publ ic 
d i sclosure.  

4.2.4 AQEC  visibi l i ty 

Each  data  sheet shal l  e i ther state  that the  parts  meet AQEC requ i rements  (preferred )  or 
optional l y,  the  component manufacturer may l i st  on  i ts  websi te  a l l  the  part numbers  that are  
AQEC or i nclude  an  AQEC reference  i n  a  description  of another compl ian t class  of parts .  

4.2.5  AQEC l i fe  expectancy 

The  AQEC manufacturer shal l  i denti fy the  l im i ting  wear-out fa i lu re  mechan isms  for a  g i ven  
AQEC in  a  g iven  appl ication  envi ronment (see  4 . 3 . 1 . 2)  for h igh ly complex s i l i con  based  
technology components  of feature  s ize  90  nm  and  below i nclud ing  SRAMs,  DRAMs 
(SDRAMSs,  DDR series) ,  fl ash  memories  (NOR log ic gate,  NAND l og ic gate,  MRAMS,  
m icroprocessors,  FPGAs).  The  AQEC manufacturer shal l  use  acceleration  models  and  fa i lu re  
rate  estimating  and  reporting  methods  vetted  th rough  peer reviewed  publ ications  or described  
i n  i ndustry standards  and  publ ications.  Th is  i n formation  shal l  be  avai l able  on  a  websi te,  data  
sheet,  a l ternative  database,  or provided  on  an  as  requested  basis.  
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NOTE  1  Examples  of d i e  re l a ted  re l i abi l i ty wear-ou t  fa i l u re  mechan isms  i n cl ude  e l ectromig rati on ,  gate  oxi de  
breakdown  (TDDB),  pos i ti ve  (PBTI )  and  negati ve  b i as  temperatu re  i nstabi l i ty (NBTI ) ,  hot  carri er i n j ecti on  (HCI ) ,  
e tc.  

NOTE  2  Examples  of package  re l i ab i l i ty wear-ou t  i ncl ude  mechan isms  such  as  de lam ination ,  wi re  bond  i n ter-
metal l i c  formation ,  e tc.  

NOTE  3  I n dustry s tandards  and  pub l i cati ons  wh i ch  can  assi st  i ncl ude:   J ESD94,  JEP1 22,  JP001 ,  JESD47,  
JESD91 ,  DS IAC (formerl y RIAC)  publ i cati on  (”Phys i cs  of fa i l u re  based  handbook of m icroelectron ics  systems”) .  

The  AQEC manufacturer shou ld  have  rel iabi l i ty models  for the  l i fetime  l im i ting  wear-ou t fa i lu re  
modes  that can  pred ict the  fai l u re  rate  of that AQEC for a  g iven  end  of l i fetime  frame and  use  
envi ronment.  

4.2.6  Device  technology 

Di fferen t technolog ies  (e. g .  b ipolar and  b i -CMOS;  bu lk CMOS and  CMOS/SOS)  shal l  not be  
furn ished  under the  same part number.  

4.2.7  SEE  data  

Avion ics  equ ipment i s  subjected  to  i on is ing  rad iation  that i ncreases  wi th  a l ti tude.  At an  
a l ti tude  of 40  000  feet (1 2 , 2  km)  the  rad iation  flux i s  approximately 300  times  the  atmospheric 
rad iation   fl ux at sea  l evel .  The  principal  causes  of atmospheric rad iation  s ing le  even t effects  
(SEE)  on  devices  wi th  geometric feature  s izes  below a  m icron  are  h igh  energy neu trons  and  
thermal  neu trons  (see  IEC  62396-1 ) .  

The  fol lowing  i n formation  i s  requ i red ,  where  avai lable,  for designers  to  assess  the  impact of 
component SEE  when  using  smal l  geometric feature  s ize  devices,  typical l y below 1  m icron .  

a)  H igh  energy neu tron  (>1 0  MeV)  measured  s ing le  even t upset (SEU)  cross  section  or the  
terrestria l l y measured  soft error rate  (SER).  

b)  H igh  energy neu tron  (>1 0  MeV)  or terrestria l l y measured  mu l tip le  cel l  upset (MCU)  cross  
section .  

c)  For memory devices,  the  way in  wh ich  the  b i ts  i n  an  i nd ividual  word  are  stored  wi th in  the  
device,  i . e .  con tiguously or non-contiguously.  

d )  The  cross  sections  of any hard  SEE,  for example  s i ng le  even t l atch  (SEL),  s ing le  even t 
functional  i n terrupt (SEFI )  or stuck b i ts .  

e)  Thermal  neu tron  sensi ti vi ty and  the  thermal  neu tron  SEE  cross  sections.  Where  the  
manufacturer uses  Borophosphosi l i cate  g lass  (BPSG)  as  a  passivation  and  i t  con tains  
boron  1 0  or natural  boron  (20  %  boron  1 0),  th is  i s  to  be  declared .  

4.2.8  Termination  fin ish  

Only one  type  of termination  fin ish  may be  fu rn ished  on  an  i nd ividual  part number suppl ied  as  
part of the  AQEC program.  As  a  m in imum,  a  change  to  a  d i fferen t s ing le  l ead  fi n ish  or bal l  
a l l oy requ i res  a  PCN  that i ncludes  the  date  and  l ot code  of implementation .  A new assigned  
part number i s  preferred .  

4.2.9  Th ird  party part numbers  

Where  appl icable,  the  data  sheet shal l  state  the  th i rd  party part number (e. g .  DSCC VID)  for 
the  AQEC manufacturer’s  part number (preferred).  Optional ly,  the  AQEC manufacturer may 
l i st  th is  data  on  thei r websi te  or provide  a  l i nk to  the  th i rd  party i n formation .  
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4.3  AQEC performance 

4.3.1  Performance 

4.3.1 . 1  General  

The  manufacturer shal l  have  documented  processes  to  i denti fy and  veri fy the  performance  of 
the  g iven  AQEC or component fami l y i n  a l l  envi ronmental  cond i tions  identi fied  i n  the  
manufacturer’s  publ ished  data  sheet.  

4.3.1 .2  Addi tional  performance  information  

The  envi ronmental  cond i tions  encountered  i n  commercial  and  m i l i tary a i rcraft are  sometimes  
ou tside  the  cond i tions  typical l y addressed  by the  semiconductor i ndustry.  At the  same  time,  
the  functional  requ i rements  of the  appl ications  mandate  that i ncreasing ly h igh  functional  
performance  components  be  compatib le  wi th  the  appl ication .  

NOTE  Experience  has  shown  that  the  part  manu factu rer often  has  su ffi ci en t  i n formati on  to  determ ine  i f a  speci fi c  
part  bei ng  cons idered  for an  appl i cati on  has  su ffi ci en t  marg i n  to  operate  successfu l l y i n  a  proposed  appl i cati on  
wi th  defi ned  envi ronment and  re l i abi l i ty cri teri a .  

To min im ize  the  d isruption  to  the  manufacturer by continual  requests  for i n formation ,  the  
AQEC program  has  defined  speci fic mu l tiple  operating  envi ronments  to  g roup  AQEC 
appl ications  i n to.  I f a  speci fic appl ication  does  not comply wi th  one  of these  categories,  
add i tional  manufacturer i n formation  i s  recommended .  

Envi ronment 1 :  

Temperature  range:  –40  °C  to  +85  °C  case/ambien t;  

Fai l u re  rate  versus  time  at temperature:  23  °C  and  85  °C;  

Atmospheric neu tron  SEE  upset rate:  upset rate  and  basis  of i n formation ,  see  4 . 2 . 7;  

Wear-ou t l i fe  expectancy:  23  °C  and  85  °C,  cond i tions  for wh ich  wear-ou t expectancy i s  
ca lcu lated .  

Envi ronment 2 :  

Temperature  range:  –40  °C  to  +1 00  °C  case/ambien t;  

Fai l u re  rate  versus  time  at  temperature:  23  °C  and  1 00  °C;  

Atmospheric neu tron  SEE  upset rate:  upset rate  and  basis  of i n formation ,  see  4 . 2 . 7 ;  

Wear-ou t l i fe  expectancy:  23  °C  and  1 00  °C,  cond i tions  for wh ich  wear-ou t expectancy i s  
ca lcu lated .  

Envi ronment 3 :  

Temperature  range:  –55  °C  to  +1 25  °C  case/ambien t;  

Fai l u re  rate  versus  time  at  temperature:  23  °C  and  1 25  °C;  

Atmospheric neu tron  SEE  upset rate:  upset rate  and  basis  of i n formation ,  see  4 . 2 . 7 ;  

Wear-ou t l i fe  expectancy:  23  °C  and  1 05  °C,  cond i tions  for wh ich  wear-ou t expectancy i s  
ca lcu lated .  

Envi ronment 4 :  

Temperature  range:  –40  °C  to  +1 25  °C  case/ambien t;  

Fai l u re  rate  versus  time  at temperature:  23  °C  and  1 25  °C;  

Atmospheric neu tron  SEE  upset rate:  upset rate  and  basis  of i n formation ,  see  4 . 2 . 7;  

Wear-ou t l i fe  expectancy:  23  °C  and  1 25  °C,  cond i tions  for wh ich  wear-ou t expectancy i s  
calcu lated .  
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4.3.2  Functional  parameters  

The  manufacturer shal l  have  documented  processes  for i denti fying  the  functional  parameters  
of the  g iven  AQEC wi th in  the  publ ished  data  sheet or the  l im i ts  of 4 . 3 . 1 . 2 ,  wh ichever i s  more  
severe.  

4.3.3  Known  l imi tations  

The  manufacturer shal l  have  documented  processes  to  i den ti fy and  publ i sh  any known  
l im i tations  of the  AQEC wi th in  the  publ i shed  data  sheet or the  l im i ts  of 4 . 3. 1 . 2  wh ichever i s  
more  severe.  

4.4 Qual i ty system  certi fication  

As a  m in imum,  the  AQEC manufacturer (and  i ts  appl icable  subcontractors)  shal l  be  certi fied  i n  
accordance  wi th  I SO  9001 .  Add i tional  certi fications  to  AS/EN /J ISQ 91 00,  and /or 
I SO  TS  1 6949  and /or I EC  TS  62686-1  and /or STACK S/0001  are  strong ly encouraged ,  bu t not 
requ i red .  

4.5  Component qual i fication  and  re-qual i fication  

The  manufacturer’s  documented  processes  shal l  assure  that the  AQEC parts  are  qual i fied  to  
meet the  requ i rements  of the  data  sheet for the  envi ronment speci fied  (per 4 . 3 . 1 . 2).  Examples  
of acceptable  qual i fi cation  processes  include:  AEC-Q1 00,  AEC-Q1 01 ,  JESD47,  
I EC  TS  62686-1  or STACK S/0001 .  

I n i tia l  product qual i fication  tests  shal l  i nclude  temperature  cycl i ng ,  moisture  (HAST or THB),  
and  l i fe  test.  Precond i tion ing  i s  requ i red  for surface  mount devices  to  s imu late  thei r assembly.  
S im i lar parts  (e. g .  AEC-Q1 00: 201 4,  Append ix 1 ,  or AEC-Q1 01 )  from  the  same  fami ly may be  
tested  i n  l i eu  of the  actual  part.  

The  stresses  appl ied  during  re-qual i fi cation  of changes  shou ld  be  chosen  i n  accordance  wi th  
recogn ized  process  change  tables  such  as  those  in  AEC-Q1 00:201 4,  Table  3 ,  AEC-Q1 01  or 
JESD47.  The  resu l ts  of those  re-qual i fication  stress  tests  shal l  meet or exceed  the  orig inal  
qual i fication  requ i rements  for those  stresses.  

The  AQEC manufacturer shal l  make  avai lable  the  i n i ti a l  qual i fication  and  any appropriate  
requal i fication  data  upon  request.  

NOTE  JEDEC has  re l eased  a l ternate  part  q ua l i fi cati on  procedu res  ( i . e .  J ESD94)  to  a l l ow the  manufactu rer to  
more  cl osel y match  the  qual i fi cati on  process  for an  i nd i vi dua l  part  speci fi ca l l y to  a  commercia l  customer’ s  actua l  
appl i cati on .  I t  i s  the  responsib i l i ty of the  customer for an  AQEC to  determ ine  that  the  qua l i fi cati on  process  i s  
appropri ate  for the  AQEC appl i cati on ,  see  4 . 1 1 .  

4.6  AQEC qual i ty assurance  and  rel iabi l i ty moni toring  

The  AQEC manufacturer shal l  have  documented  con trols  i n  p lace  to  assure  the  stabi l i ty of the  
speci fied  AQEC device  characteristics.  The  AQEC manufacturer shal l  a lso  have  processes  in  
p lace  to  ensure  that the  re l iabi l i ty of the  product con tinues  to  meet or exceed  the  i n i ti al  
rel iabi l i ty performance  on  an  on-going  basis.  

Th is  may be  accompl ished  through  period ic (e. g .  quarterly)  rel iabi l i ty stress  testing  of 
packaged  un i ts  that i ncludes  temperature  cycl i ng ,  HAST,  and  HTOL (such  as  i n  
I EC  TS  62686-1  and  STACK S/0001 ).  Th is  may a lso  be  accompl i shed  through  in - l i ne  
measurements  col lected  in  real  time  such  as  statistical  process  con trol  charts,  probe  yie ld  
mon i toring ,  statistical  b in  l im i ts,  burn -in  l im i ts,  etc.  I f i n - l i ne  data  i s  used ,  the  AQEC 
manufacturer shal l  have  demonstrated  and  documented  the  relevance  of that i n -l ine  data  to  
product rel i abi l i ty.  

Data  col l ected  to  ensure  the  ongoing  re l iabi l i ty of the  AQEC shal l  be  made  avai l able.  
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4.7  Product change noti fication  (PCN)  

The  manufacturer’s  AQEC plan  shal l  document the  PCN  process.  Gu idance  for PCN  
requ i rements  i n  support of the  AQEC plan  may be  found  in  JESD46  ( to  the  revis ion  i n  effect at 
the  time  of the  product change)  and  Annex A of JESD46:201 1 .  AQEC manufacturers  shal l  
i nclude  reference  to  external  fa i lu re  and  change  con trol  databases  (e. g .  G IDEP)  i n  the  PCN  
process  where  possib le.  

AQEC manufacturers  shal l  i nclude  the  re levant part number(s)  on  AQEC PCNs.  

AQEC manufacturers  shal l  i nclude  the  re levant part number(s)  on  AQEC LTBs.  

4.8  Last time  buy (LTB)  noti fication  

Last time  buy noti fication  shal l  be  provided  under a  PCN  system  wi th  the  terms  of J -STD-048  
as  a  m in imum  wi th  a  goal  of at l east 1 2  months  from  PCN  notice  date  to  LTB  date.  AQEC 
manufacturers  shal l  use  relevant external  obsolescence  reporting  databases  (e. g .  G IDEP)  i n  
the  PCN  process.  

AQEC manufacturers  shal l  i nclude  the  re levant part number(s)  on  AQEC LTBs.  

4.9  Obsolescence  management 

The  production  l i fe  goal  for an  AQEC i s  a  m in imum  of 5  years,  wi th  1 0+  years  preferred .  For 
AQEC wi th  expected  production  l i ves  l ess  than  5  years,  the  AQEC manufacturer shal l  provide  
an  estimate  of the  actual  expected  production  l i fe .  As  soon  as  new in formation  i s  avai lable,  
the  AQEC manufacturer shou ld  suggest a l ternative  components,  preferably FFF  a l ternatives.  

4.1 0  Counterfei t  prevention  

The  component manufacturer shal l  destroy or effectively render unusable  a l l  non -conforming  
products  (see  I EC  TS  62668-1 ).  

4.1 1  User or customer gu ide  

I t  i s  recommended  that an  avion ics  user of an  AQEC component select,  apply and  qual i fy the  
component for the  i n tended  appl ication ,  mon i tor the  on-going  qual i ty th roughout production ,  
check compatib i l i ty wi th  the  manufacturing  process,  con trol  the  configuration  management 
and  associated  data  and  con trol  the  component dependabi l i ty (e . g .  obsolescence,  re l iabi l i ty,  
ri sk management,  etc. )  i n  accordance  wi th  thei r e lectron ic component management p lan  
(ECMP,  see  I EC TS  62239-1 ) .  I EC  TS  62239-1  th i rd  party certi fication  i s  recommended  and  
may be  mandated .  
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Annex A 
( informative)  

 
AQEC material  content and  construction  table 

Materia l  con ten t may vary depend ing  upon  product technology (e. g .  wi re  bond  versus  fl ip  
ch ip) ,  see  Table  A. 1 .  

Table  A.1  – AQEC  material  content and  construction  

I tem  name Manufacturer 
response  

1 .   AQEC manu factu rer’ s  part:  

 N umber/date  code:  

 

2 .   D i e  fab  faci l i ty and  process  I D :   

3 .   Assembly faci l i ty and  process  I D :   

4 .   D i e :  

a .   D i e  fam i l y:  

b .   D i e  mask set revi s i on  and  name:  

 

5 .   D i e  technol ogy descripti on :  

a .  D i e  process  technology:  

b .   D i e  geometri c  featu re  s i ze  of the  technol ogya :   

c.  I s  boron  1 0  or natu ral  boron  one  of the  materia l s  u sed  wi th i n  the  d i e  b?  

 

6 .   D i e  d imensions:  

a .   D i e  wi d th :  

b .   D i e  l eng th :  

c.   D i e  th i ckness:  

 

7 .   D i e  metal l i zati on  ( top  l evel  on l y) :  

a .   D i e  meta l l i zati on  materi a l (s) :  

 

8 .   D i e  passi vati on :  

a .   D i e  passivati on  materi a l (s)  

 ( l i s t  a l l ) :  

 

9 .   D i e  attach :  

a .   D i e  attach  materi a l  I D :  

b .   D i e  attach  method :  

 

1 0 .  Mou l d  compound :  

a .   Mol d  compound  suppl i er and  I D :  

b .   Mou l d  compound  type:  

c.   MSL  l evel  ( i f known):  

 

1 1 .  Wi re  bond :  

a .   Wi re  bond  materi a l :  

b .   Wi re  bond  d i ameter (m i l s) :  

 

1 2 .  Wi re  bond  (e . g .  wedge,  ba l l ) :  

a .   Type  of wi re  bond  at  d i e :  

b .   Type  of wi re  bond  at  l ead frame:  

 

1 3 .  Lead frame/header:  

a .   Padd l e/fl ag  materi a l :  

b .   Term inati on  materi a l :  

c.   U nderplate  materi a l  and  th i ckness:  

d .   F i nal  term inati on  fi n i sh  and  th ickness:  

e .   I s  fi na l  fi n i sh  annealed  wi th i n  24  h?  

f.  Deta i l s  or the  l ocati on  of any reports  on  t i n  wh i sker testi ng :  

 

Copyright International  Electrotechnical  Commission  



 –  1 6  – I EC  TS  62564-1 : 201 6  © I EC  201 6  

I tem  name Manufacturer 
response  

1 4 .  U npackaged  d i e  ( i f n ot  packaged ):  

a .   Cap  meta l  composi ti on :  

b .   S i ze  of cap  meta l :  

c.   Bump  composi ti on :  

d .   Ba l l  s i ze :  

 

1 5 .  Part  assembly appl i cati on  notes :  

a .   So l deri ng  recommendati ons:  

b .   C l ean i ng  recommendati ons:  

c.    X-ray i nspecti on  recommendati ons:  

d .   Remarks:  

 

a  Geometri c  featu re  s i ze  i s  genera l l y defi ned  as  the  gate  channel  l eng th  for the  trans i stors .  

b  Boron  1 0  and  natu ral  boron  can  cause  thermal  n eu tron  s i ng l e  even t  effects .  
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Annex B  
( informative)  

 
Additional  desired  data 

The  purpose  of Annex B  i s  to  promote  improved  commun ication  between  the  AQEC 
manufacturer and  user,  especia l l y regard ing  the  envi ronmental  cond i tions  guaran teed  for the  
data  sheet parameters/l im i ts.  I n  no  way i s  the  con ten ts  of th is  annex requ i red  to  satisfy 
acceptance  to  th is  document and  i t  i s  not subject to  assessment.  The  need  for add i tional  data  
i s  general l y based  on  that d ia log  as  i t  relates  to  the  customer’s  appl ication  wi th  respect to  
performance,  envi ronmental  cond i tions,  production  l i fe ,  service  l i fe ,  etc. ,  as  wel l  as  the  
aforementioned  envi ronmental  cond i tions  as  they affect parameters  and  l im i ts.  

EXAMPLE  A typ i ca l  ambien t temperatu re  for a  component  operati ng  i n  the  equ i pmen t bay of a  commercia l  or 
m i l i tary a i rcraft  m i gh t  range  from  –40  °C  to  +75  °C.  

Th i s  imp l i es  that  the  componen t  requ i res  an  ambien t  temperatu re  range  from  +80  °C  to  + 1 05  °C  (upper l im i t)  to  -
40  °C  ( l ower l im i t) .  After consi deri ng  the  cu rren t business  cl imate,  techn i ca l  capabi l i ty of the  componen ts,  
avai l abi l i ty of exi sti ng  test data  and  other re l evant  i n formation  and  any other m i ti gati ng  factors,  the  AQEC 
manu factu rer can  choose  a  temperatu re  (upper l im i t)  of any p l ace  between  the  +80  °C  to  +1 05  °C,  speci fy that  
temperatu re  and  test  to  the  extended  l im i t  i n  order to  g uaran tee  meeti ng  that  temperatu re.  

1 )  Functional  parameters  are  typical l y speci fied  on  the  AQEC manufacturer’s  data  sheet (see  
3 . 1 . 9).  Most parameters  wi l l  be  unchanged  from  the  standard  COTS component to  the  
AQEC device;  however,  there  may be  changes  due  to  expected  harsher operating  
cond i tions.  Changes  i n  such  parameters  as  frequency,  power,  temperature,  etc. ,  shou ld  
be  h igh l igh ted  to  the  AQEC user for use  by thei r systems  designer(s).  The  possib i l i ty i s  
that compensatory variances  cou ld  be  made  to  improve  system  performance  or re l iabi l i ty,  
for example  as  described  in  JEP1 49.  

2)  The  AQEC manufacturer shou ld  provide  any data  regard ing  parametric l im i ts  versus  
appl ication  envi ronmental  cond i tions  that wou ld  be  of particu lar i n terest to  users  who  need  
to  make  trade-offs  among  characteristics  (such  as  temperature,  power,  frequency,  and  
tim ing),  wh i le  sti l l  operating  the  AQEC wi th in  the  manufacturer’s  recommended  operating  
cond i tions.  

3)  Roadmap  in formation  wou ld  l i kewise  assist the  system  designer i n  an ticipating  fu ture  
device  parametric sh i fts  and /or obsolescence  and  make  provis ions  for them  wi th in  the  
design  or i n  the  p lann ing  ahead  for revis ions  to  the  design .  Appropriate  roadmap data  
i ncludes  bu t i s  not l im i ted  to  

•  parameter trends;  

•  d esign  l i fe ;  

•  production  l i fe ;  

•  wear-ou t l i fetime  and  cond i tions;  

•  rad iation  sensi tivi ty,  parti cu larl y atmospheric neu tron  SEE  sensi tivi ty;  

•  product l i fecycle  status;  

•  packag ing  trends;  

•  d ie  revisions.  

4)  Access  to  the  AQEC manufacturer’s  d ie  and  package  re lated  testing  wi l l  be  desi rable  i n  
order to  characterize  parts  for some  appl ications.  

5)  An  AQEC manufacturer’s  data  that characterizes  rel iabi l i ty for l i fe  cycle  envi ronmental  and  
operational  stresses,  such  as  sequentia l  envi ronmental  tests  and  rel iabi l i ty versus  time  at 
temperature,  wi l l  be  desi red  to  characterize  rel iabi l i ty for some  appl ications.  

6)  M in imum  steady state  l i fe  fa i l u re  i n  time  (FIT)  numbers  g iven  here.  I EC  TS  62686-1  and  
the  STACK S/0001  requ i rements  cou ld  be  used  as  m in imum  requ i rements.  

7)  Lead  fi n ish  changes  ind icated  by an  easi l y i den ti fi ed  new part number (d i fferen t from  the  
orig inal  by a  mark other than  j ust a  new date  code)  are  preferred ;  refer to  I PC/JEDEC J -
STD-609,  JE ITA ETR-7021  and  JEDEC J IG1 01 .  
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