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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
PROCESS MANAGEMENT FOR AVIONICS –  

ELECTRONIC COMPONENTS FOR AEROSPACE,  DEFENCE  
AND H IGH  PERFORMANCE (ADHP)  APPLICATIONS –  

 
Part 2:  General  requirements  for passive components  

 
FOREWORD 

1 )  The  I n ternational  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for standard i zati on  compris i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  Nati onal  Commi ttees).  The  obj ect  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern ing  standard izati 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)” ) .  Thei r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subj ect dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen tal  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  col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ izati on  for S tandard 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 recommendations  for i n ternati onal  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  u sed  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  National  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  thei 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 i onal  publ i cati on  sha l l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tsel f d oes  not provide  any attestati on  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 con form i ty.  I EC  i s  n ot  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 ab i l i ty sha l 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 cati on  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 ti on  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  subj 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 .  

A PAS  is  a  techn ical  speci fication  not fu l fi l l i ng  the  requ i rements  for a  standard ,  bu t made  
avai lable  to  the  publ ic.  

STACK speci fication  S/0003  has  served  as  a  basis  for the  development of Part 2  of th is  
publ icl y avai l able  speci fication .  
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I EC  PAS  62686-2  has  been  processed  by I EC  techn ical  commi ttee  1 07:  Process  management 
for avion ics.  

The  text  of th i s  PAS  i s  based  on  the  
fo l l owing  documen t:  

Th i s  PAS  was  approved  for 
publ i cati on  by the  P-members  of the  
commi ttee  concerned  as  i nd i cated  i n  

the  fol l owing  documen t 

Draft  PAS  Report  on  voting  

1 07/281 /PAS  1 07/284A/RVD 

 
Fol lowing  publ ication  of th is  PAS,  wh ich  i s  a  pre-standard  publ ication ,  the  techn ical  commi ttee  
or subcommi ttee  concerned  may transform  i t  i n to  an  I n ternational  Standard .  

Th is  PAS  shal l  remain  val id  for an  i n i tia l  maximum  period  of 3  years  starting  from  the  
publ ication  date.  The  val id i ty may be  extended  for a  s ing le  3-year period ,  fol lowing  wh ich  i t  
shal l  be  revised  to  become another type  of normative  document,  or shal l  be  wi thdrawn.  

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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PROCESS MANAGEMENT FOR AVIONICS –  
ELECTRONIC COMPONENTS FOR AEROSPACE,  DEFENCE  

AND H IGH  PERFORMANCE (ADHP)  APPLICATIONS –  
 

Part 2:  General  requirements  for passive components  
 
 
 

1  Scope 

Th is  PAS  defines  the  m in imum  requ i rements  for general  pu rpose  ‘off the  shel f’  COTS passive  
components  for ADHP (Aerospace,  Defence  and  H igh  Performance)  appl ications.   

Th is  speci fication  i s  i n tended  to  be  used  wherever possib le  for components  that typical l y can  
be  appl ied  to  operate  i n  h igh  re l iabi l i ty appl ications  wi th in  the  manufacturers  publ icly avai lable  
datasheet l im i ts.  Th is  document can  be  used  i n  con junction  wi th  I EC  TS  62239-1  for avion ics  
appl ications.   

Th is  speci fication  i s  i den tical  to  STACK Speci fication  S/0003  i ssue  02  wh ich  i s  i ncluded  i n  
Annex A.  

NOTE  Adoption  of the  STACK Speci fi cati on  S /0003  i ssue  02  wi l l  enable  a l l  exi sti ng  STACK Certi fi ed  
manu factu rers  to  be  aud i ted  by I ECQ under the  STACK-I ECQ j o i n t  ven tu re .  

2  Normative references  

The  fol lowing  referenced  documents  are  i nd ispensable  for the  appl ication  of th is  document.  
For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For undated  references,  the  latest ed i tion  
of the  referenced  document ( i nclud ing  any amendments)  appl ies.  

See  the  referenced  documents  wi th in  Annex A.  

3  Terms,  defin i tions  and  abbreviated  terms   

For the  purposes  of th is  document,  the  fol lowing  terms,  defin i ti ons  and  abbreviations  apply.  
When  the  fol lowing  terms  are  used  in  italics they have  the  mean ing  defined  i n  th is  clause.   

3.1   
avai lable  
accessible,  obtainable  

Note  1  to  en try:  For example  techn ical  data,  documents,  etc.  are  i n formation  that  can  be  requested  and  made  
avai l abl e  for consu l tati on  or ana l ys i s .  

3.2   
calendar days  
continuous  days,  i nclud ing  weekends  and  hol idays  

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 1 ]  

3.3   
component 
device 
electrical  or e lectron ic device  that i s  not subject to  d isassembly wi thou t destruction  or 
impairment of design  use   
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Note  1  to  en try:  Resi stors  (for example  wi re  wound  resi stor)  and  capaci tors  (for example  ceram ic capaci tor)  are  
examples  of passive  componen ts .  

[SOURCE:  I EC  62239-1 : 201 5,  3 . 1 . 1 9,  mod i fied  for the  purpose  of th is  document]  

3.4  
customer 
user 
orig inal  equ ipment manufacturer (OEM)  wh ich  procures  i n tegrated  ci rcu i ts  and /or 
semiconductor devices  compl ian t to  th is  techn ical  speci fication  and  uses  them  to  design ,  
produce,  and  main tain  systems 

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 3]  

3.5  
data  sheet 
document prepared  by the  manufacturer that describes  the  e lectrical ,  mechan ical ,  and  
envi ronmental  characteristics  of the  component 

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 4 ]  

3.6   
deviation  
user agreement to  a l low the  del ivery of a  sh ipping  lot wh ich  does  not fu l l y meet the  
requ i rements  of a  speci fication  

Note  1  to  en try:  Consi dered  equ ival en t to  concession  for the  pu rpose  of th i s  documen t.  

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 5]  

3.7   
device  speci fication  
document wri tten  by a  user and  agreed  by the  suppl ier or OCM  

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 6 ]  

3.8   
form  
shape,  arrangement of parts,  vi s ib le  aspect,  mode  i n  wh ich  a  part  exists  or man i fests  i tsel f,  
and  the  material  an  i tem  i s  constructed  from   

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 7]  

3.9   
fi t  
fi tabi l i ty of an  i tem  to  physical l y i n terface  or i n terconnect wi th  or become an  i n tegral  part of 
another i tem  or assembly 

Note  1  to  en try:  S i ze  and  sca le  are  examples  of cons idered  characteri sti cs .  

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 8]  

3.1 0   
function  
work to  a  speci fication  that an  i tem  is  designed  to  wi thou t degrad ing  rel iabi l i ty 

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 9]  
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3.1 1   
generic  fami ly 
group  or fami l y of devices  wi th  the  same  basic construction  bu t wi th  d i ffering  values,  i . e .  
capaci tance,  to lerance,  vol tage  rating  etc.  

3.1 2   
i ncoming  lot 
one  or more  sh ipments  of a  device ,  g rouped  together for the  purpose  of i ncoming  i nspection  

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 1 0]  

3.1 3   
i nner container 
box or bag  contain ing  devices,  e i ther i n  magazines or bu lk packaged  

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 1 1 ]  

3.1 4  
l imi tation  
restriction  wi th  regard  to  a  requ i rement or a  cond i tion  or a  constrain t 

Note  1  to  en try:  L im i tati ons  may be  i den ti fi ed  du ri ng  a  certi fi cati on  aud i t  when  suppl i ers ’  products  or processes  do  
not  meet  the  requ i remen ts  of a  speci fi cati on .  I n  that  even t,  the  suppl i er i s  noted  as  having  l im i tati ons  wh i ch  are  
recorded  i n  the  aud i t  report  and  on  the  certi fi cate.   These  l im i tati ons  are  appl i cable  to  that  i nd i vi dual  suppl i er on l y.  

3.1 5  
magazine  
sh ipping  container that feeds  i n to  au tomatic p lacement mach ines  

Note  1  to  en try:  S ti cks,  tubes,  matri x  trays,  tape/reel ,  e tc.  are  examples  of magazi ne.  

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 1 2]  

3.1 6   
manufacturing  lot 
defin i te  quanti ty of devices  tracked  at each  manufacturing  operation .  I t  i s  associated  wi th  a  
travel  l og  and  consti tu tes  a  group,  homogeneously processed  th rough  a l l  manufacturing  
operations  under un i form  manufacturing  cond i tions  

3.1 7   
may 
i nd icates  a  course  of action  wh ich  i s  permissib le  wi th in  the  l im i ts  of th is  document 

3.1 8   
orig inal  component manufacturer 
OCM  
company speci fying  and  manufacturing  the  e lectron ic component 

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 1 5]  

3.1 9   
outer container 
outer sh ipping  con tainer,  con tain ing  one  or more  inner boxes 

3.20   
room  temperature 

temperature  i den ti fied  at 25  °C  ±  5  °C
 
i n  a  room  
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[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 1 6]  

3.21   
shal l  
i nd icates  a  requ i rement 

3.22   
shou ld  
offers  a  gu ide  or recommendation  that m ight be  used  or helpfu l  to  assure  compl iance  to  th is  
document 

3.23   
sh ipping  lot 
sing le  lot of one  or more  outer boxes  received  by a  user 

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 1 8]  

3.24  
speci fication  
speci fication  together wi th  a l l  other documents  referred  to  as  forming  part thereof 

3.25  
suppl ier 
company wh ich  provides  to  another an  e lectron ic component wh ich  i s  i den ti fied  by the  logo  or 
name  marked  on  the  device  

Note  1  to  en try:  A suppl i er can  be  the  OCM,  a  franch i sed  d i s tri bu tor or agen t,  a  non -franch i sed  d i s tri bu tor,  broker,  
resel l er,  OEM,  CEM  and  EMS  etc.   

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 1 9]  

3.26   
termination  
element of a  component that connects  i t  e l ectrical l y and  mechan ical l y to  the  next l evel  of 
assembly 

[SOURCE:  I EC  62686-1 : 201 5,  3 . 1 . 20]  

3.27   
Topmin  
min imum  operating  temperature  

3.28   
Topmax 
maximum  operating  temperature  

3.29   
waiver 
wri tten  notice  that a  requ i rement of a  document or speci fication  no  longer appl ies  or i s  re laxed  

Note  1  to  en try:  Genera l l y i f g ran ted ,  the  waiver i s  documen ted  on  the  reg i strati on  certi fi cate  and  i s  appl i cabl e  to  
an  i n d i vi dual  suppl i er on l y.  

4 Abbreviations  and  acronyms 

AOQ average  ou tgoing  qual i ty 

AQEC aerospace  qual i fied  e lectron ic component 
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BF  board  flex 

BL  beam  l oad  

COTS commercia l  off the  shel f 

DPM  defects  per m i l l i on  (may a lso  be  referred  as  PPM  (parts  per m i l l i on))  

EHS  envi ronmental ,  heal th  and  safety 

EMAS Eco-Management and  Aud i t  Scheme 

ET e lectrical  test 

ESD  e lectrostatic d ischarge  

FL  fl ammabi l i ty 

HE  hermetici ty 

HTOL h igh  temperature  operating  l i fe  

HTS  h igh  temperature  exposure  (storage)  

LTPD l ot  to lerance  percent defective  

MSL moisture  sensi ti vi ty l evel  

MR moisture  resistance  

MS  mechan ical  shock 

OCM  orig inal  component manufacturer 

OEM  orig inal  equ ipment manufacturer 

PCB prin ted  ci rcu i t  board  

PCN  Product change  notice  

PD  package  d imensions  

RoHS Restriction  of the  use  of certa in  Hazardous  Substances  (European  Un ion  d i rective)  

RS  resistance  to  solven ts  

RSH  resistance  to  solder heat 

SD  solderabi l i ty 

SM  surface  mount 

SMD surface  mount device  

SV surge  vol tage  

TC temperature  cycl ing  

THB   b iased  humid i ty 

TH  through  hole  

THS  thermal  shock 

TSL terminal  strength  ( l eaded)  

TSS  terminal  strength  (SMD)  

TW tin  wh isker 

V vibration  

VI  vi sual  (external  i nspection )  

5 Technical  requ irements  

The  suppl ier shal l  provide  the  user’s  requ i rements  for qual i ty,  re l i abi l i ty and  general  
requ i rements  for ‘off the  shel f’  COTS  passive  components  not otherwise  governed  by and  
suppl ied  to  defence  speci fications,  as  stated  i n  STACK S/0003  i ssue  02 .  STACK S/0003  i ssue  
02  speci fication  i s  i ncluded  i n  Annex A.   

Copyright International  Electrotechnical  Commission  



 –  1 0  – I EC  PAS  62686-2 :201 6  © I EC  201 6  

NOTE  1  The  requ i red  i n formati on  i s  avai l abl e  to  STACK members  by a  method  ag reed  du ri ng  reg i strati on  and  to  
I ECQ certi fi ed  compan ies  from  the i r I ECQ certi fi cati on  body ( I ECQ CB).  

NOTE  2  L im i tati ons  may be  i den ti fi ed  du ri ng  a  certi fi cati on  aud i t  were  some  of suppl i ers  products  do  not  meet the  
requ i remen ts  of th i s  speci fi cati on  due  to  marketi ng  reasons.  I n  that  even t,  the  suppl i er i s  n oted  as  havi ng  
l im i tati ons  wh i ch  are  recorded  i n  the  aud i t  report  and  on  the  certi fi cate.  These  l im i tati ons  are  appl i cabl e  to  that 
i nd i vi dua l  suppl i er on l y.  
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Annex A 
(normative)  

 
STACK Specification  S/0003  

IEC  qual i ty assessment systems 
for h igh  rel iabi l i ty passive components  
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1 .  INTRODUCTION  
 
1 . 1  Purpose and  Scope:   Th is  specification  defines  user q ual i ty,  re l iabi l i ty and  general  requ i rements  

for passive components,  not otherwise  governed  by and  suppl ied  to  M i l i tary Speci fications.   Thus  
i t  forms  the  basis  of the  Stack Reg istration  and  Certi fication  programs.  

 
1 . 2  Use of Equ ivalent Tests:   To  comply wi th  the  requ i rements  of th is  specification,  the  supplier may 

u se  the  test methods  and  methodolog ies  speci fied  herein  or any other equ ivalen t test method .   
Proposed  equ ivalen t test methods,  rationale  and  supporting  data  shall be  reviewed  during  the  
Reg istration  and  or Certi fication  processes  by the  STACK Members  or the  aud i t  team  and  shall 
ach ieve  the  same  end  objectives  as  speci fied  herein .   The  user reserves  the  ri gh t to  re ject product 
fa i l i ng  to  meet the  test methods  (or equ ivalen t test methods)  speci fied  herein .   Use  of such  
equ ivalen t tests  shall  not  be  considered  to  be  deviations  or waivers  to  the  requ i rements  of th is  
specification .  

 
1 . 3  Liaison:   Enqu i ries  re lati ng  to  th is  specification ,  wh ich  concern  product del i veries  or orders,  shall 

be  addressed  to  the  user.  Enqu i ries  re lating  to  reg istration  shou ld  be  addressed  to:  
 

STACK I n ternational   
94  Lyonsdown  Road   
Barnet 
Herts  
EN5  1 JL   
U .K.  
Tel :  +44  (0)20  8449  701 6  

 
1 . 4  Translation:   I f translated  i n to  other languages  the  Eng l i sh  l anguage  version  of th is  specification  

shall  prevai l .  
 
1 . 5  Compl iance with  In ternal  Standards:   Th is  document does  not exempt the  supplier of thei r 

responsibi l i ty to  meet thei r own  company in ternal  requ i rements.  
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2.  REFERENCED STANDARDS  
 
2 . 1  References  to  other documents  form  a  part of th is  specification  to  the  exten t speci fied  herein .   

Where  no  particu lar document revis ion  i s  g i ven  the  latest revision  i s  i n tended .  I n  case  of confl ict 
between  th is  specification  and  the  con tent of any referenced  standard  (exclud ing  Section  1 9)  the  
con ten t of th i s  specification  defines  the  STACK requ i rement.  

 
AEC-Q200  Au tomotive  E lectron ics  Counci l  Stress  Test Qual i fication  for Passive  

Components  
AEC-Q200-002  -  Mach ine  Model  (MM)  E lectrostatic D ischarge  Test 
AEC-Q200-003  -  Beam  Load  (Break Strength )  Test 
AEC-Q200-005  -  Board  F lex /  Terminal  Bond  Strength  Test 
AEC-Q200-006  -  Terminal  Strength  (SMD)  /  Shear Stress  Test 
AEC-Q200-007  -  Vol tage  Surge  Test 
AS91 00  Qual i ty Management Systems:  Aviation ,  Space  & Defense  Organ izations  
E IA471  Symbol  and  Labels  for E lectrostatic Sensi ti ve  Devices  (ESD)  
E IA541  Packag ing  materials  for ESD  sensi tive  i tems  
EIA556  Ou ter sh ipping  container bar code  l abel  standard  
EMAS Eco-Management and  Aud i t  Scheme 
ISO1 4001  Envi ronmental  Management Systems-Requ irements  wi th  gu idance  for use  
I SO9000  Qual i ty management systems  – Fundamentals  and  vocabu lary 
JESD201  Envi ronmental  acceptance  requ i rements  for ti n  wh isker susceptibi l i ty of ti n  and  

ti n  a l l oy su rface  fi n ishes  
JESD22-A1 01  Steady state  temperature  humid i ty bias  l i fe  test 
JESD22-A1 04  Temperature  cycl ing  
JESD22-A1 21  Measuring  wh isker g rowth  on  ti n  and  ti n  a l l oy su rface  fi n ishes  
JESD22-B1 00  Physical  D imension  
JESD97 Marking ,  Symbols,  and  Labels  for I den ti fication  of Lead  (Pb)  Free  Assembl ies,  

Components,  and  Devices  
J -STD-002  Solderabi l i ty Tests  for Component Leads,  Terminations,  Lugs,  Terminals  and  

Wires  
J -STD-020  Moisture/reflow sensi ti vi ty classi fication  for non -hermetic sol id  state  su rface  

mount devices  
J -STD-033  Hand l i ng ,  Packing ,  Sh ipping  and  Use  of Moisture/Reflow Sensi ti ve  Surface  

Mount Devices  
J -STD-609A.01  Marking  and  Label ing  of Components,  PCBs  and  PCBAs  to  I denti fy Lead  (Pb),  

Lead-Free  (Pb-Free)  and  Other Attribu tes  
M I L202  Department of Defense  Test Method  Standard  E lectron ic and  E lectrical  

Component Parts  
M I L202-M1 03  -  Humid i ty (Steady State)  
M I L202-M1 06  -  Moisture  Resistance  
M IL202-M1 07  -  Temperature  Cycl ing  
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2 . 1  Cont.  
 

M I L202-M1 08  -  L i fe  (at  e levated  ambient temperature)  
M IL202-M1 1 2  -  Seal  
M I L202-M204  -  Vibration ,  H igh  Frequency 
M I L202-M21 0  -  Resistance  to  Soldering  Heat 
M I L202-M21 1  -  Terminal  Strength  
M IL202-M21 3  -  Shock (Speci fied  Pu lse)  
M IL202-M21 5  -  Resistance  to  Solvents  
QS9000  Qual i ty System  Requ i rements  
RC1 4001  Responsible  care  management system  
TL9000  Qual i ty Management System  Requ i rements  Handbook (Telecoms)  
TS1 6949  Qual i ty Management System  (Au tomotive)  
UL-94  F lammabi l i ty of p lastic materials  for parts  i n  devices  and  appl iances,  tests  for 

 
3 .  TERMS AND DEFIN ITIONS  
 
3 . 1  For the  purposes  of th is  specification,  when  the  fol lowing  terms  are  used  i n  Italics  they have  the  

mean ing  defined  i n  th is  section :  
 

Avai lable:  The  requ i red  i n formation  i s  avai lable  to  STACK Members  by a  method  
agreed  during  reg istration .  

Calendar Days:  Con tinuous  days,  i nclud ing  weekends  and  hol idays.  
Deviation:  User agreement to  a l l ow the  del i very of a  shipping  lot wh ich  does  not fu l ly  

meet the  requ i rements  of th is  specification .   Considered  equ ivalent to  
concession  for the  purposes  of th is  document.  

Data  Sheet:  A device specification  wri tten  by the  device  manufacturer.  
Device:  A  passive component.   Examples  – “ceramic ch ip  capaci tor”  or “wi re  

wound  resistor” .  
Device  Specification:  A device  speci fication  wri tten  by a  user and  agreed  by the  supplier.  
DPM:  Defects  per m i l l i on  may a lso  be  referred  as  PPM  (parts  per m i l l ion) .  
Form/Fit/Function:  As  defined  i n  JESD46  i . e . :  

 Form  -  Visual  appearance  i nclud ing  shape,  color,  marking  and  surface  fin ish  etc.  
 F i t  -  External  d imensions  and  associated  to lerances  etc.  
 Function  -  E lectrical ,  mechan ical ,  envi ronmental ,  and  performance  characteristics  

etc.  
Generic  Fami ly:  A group  or fami l y of devices  wi th  the  same  basic construction  bu t wi th  

d i ffering  values,  i . e .  capaci tance,  to lerance,  vol tage  rati ng  etc.  
Incoming  Lot:  One  or more  sh ipments  of a  device,  g rouped  together for the  purpose  of 

i ncoming  i nspection .  
Inner Container:  A box or bag  con tain ing  devices,  e i ther i n  magazines or bu lk packaged .  
LTPD:  Lot  to lerance  percent defective.  
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3 . 1  Con t.  
 

Manufacturing  Lot:  A defin i te  quan ti ty of devices  tracked  at each  manufacturing  operation .  I t  
i s  associated  wi th  a  travel  l og  and  consti tu tes  a  g roup,  homogeneously 
processed  through  a l l  manufacturing  operations  under un i form  
manufacturing  cond i tions.  

May:  I nd icates  a  course  of action  wh ich  i s  permissib le  wi th in  the  l im i ts  of th is  
document.  

Magazine:  S ticks,  tubes,  matrix trays,  tape/reel  etc.  
MSL :  Moisture  Sensi ti vi ty Level  re lating  to  the  packag ing  and  hand l ing  

precautions  needed  for moisture  sensi ti ve  surface  mount devices,  as  
defined  i n  J -STD-020.  

Passive  Components:  Passive  components  are  those  that do  not requ i re  e lectrical  power to  
operate  (e. g . ,  not capable  of power gain ).   For the  purpose  of th is  
specification  restricted  to  capaci tors  and  resistors.  

Package:  The  s ing le  i tem  constructed  of a  containment materia l  surround ing  the  
device  wi th  known  ou tl i nes  (physical  s ize).  

PCN:  Product Change  Noti fication .  
Outer Container:  An  ou ter sh ipping  con tainer,  consisting  of one  or more  inner containers.  

Room Temperature:  25
o
C ±  5

o
C 

Shal l :  I nd icates  a  requ i rement.  
Should:  Offers  a  gu idel ine  or recommendation  that m igh t be  used  or helpfu l  to  

assure  compl iance  to  th i s  document.  
Shipping  Lot:  A s ing le  l ot of one  or more  outer boxes  received  by a  user.  
Specification:  Th is  specification  together wi th  a l l  other documents  referred  to  as  forming  

part thereof.  
Suppl ier:  The  company i den ti fied  by the  logo  or name  marked  on  the  device .  
Termination:  Method  by wh ich  the  device  i s  attached  to  a  board ,  i ncludes  leads,  pads,  

bal l s ,  columns  etc.  
Topmin:  M in imum  operating  temperature.  
Topmax:  Maximum  operating  temperature.  
User:  STACK Members  or organ izations  au thorized  by the  STACK Office  to  use  

th is  specification .  
Waiver:  A wri tten  notice  that a  requ i rement of th is  specification  no  longer appl ies  

or i s  re laxed  as  requested  during  the  Reg istration  process.   I f g ranted  by 
the  STACK Members,  the  waiver shal l  be  documented  on  the  Reg istration  
Certi ficate  and  i s  appl icable  to  that i nd ividual  supplier on ly.  

 
4.  ADMIN ISTRATION  
 
4 . 1  Registration  to  th is  Specification:  
4. 1 . 1  Supplier Reg istration  i s  a  formal  supplier declaration  that the  supplier's  s tandard  qual i fication  

procedure,  product mon i tor program  and  manufacturing  processes  are  in  compl iance  wi th  th is  
specification  or that compl iance  wi l l  be  ach ieved  i n  a  speci fied  time  and ,  that the  other 
requ i rements  of th is  specification  wi l l  be  met when  devices  are  purchased  to  th is  specification .   A 
waiver may be  gran ted  at the  d iscretion  of the  STACK Membersh ip.  

 
4 . 1 . 2  Suspension  of Reg istration  can  occur i f i t  i s  determined  that a  Reg istered  supplier,  i s  not fu l ly 

compl ian t wi th  th is  specification,  or any waivers  g ran ted  and  i f after due  d iscussion ,  an  agreement 
cannot be  reached  to  resolve  the  problem.   Reg istration  may be  suspended  un ti l  the  non-
compl iance  i s  corrected  or a  corrective  action  p lan  has  been  agreed  upon .   Suspension  of 
reg istration  may have  an  impact on  any certi fications  held .  
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4 . 2  Proprietary Data:   Where  the  i n formation  provided  for Reg istration  or Certi fication  purposes  i s  

considered  proprietary,  that i n formation  shall  be  d isseminated  from  the  supplier to  the  STACK 
Members  th rough  the  STACK Office.   Non  D isclosure  Agreements  can  be  used ,  i f requ i red .  

 
4 . 3  Deviations:  

a )  I n  the  even t that a  supplier i n tends  to  deviate  from  the  requ i rements  of the  purchase  order,  
re levant speci fications,  or th is  specification  for a  custom  part where  the  user i s  known ,  prior 
wri tten  consent must be  obtained  from  the  user.   I f device  speci fic  deviation  procedures  are  
otherwise  speci fied ,  those  requ i rements  wi l l  apply.  

b)  I n  the  even t that a  supplier deviates  from  the  requ i rements  of the  purchase  order,  re levant 
speci fications,  standard  data  sheet,  or th is  specification  for an  “off the  shel f”  catalogue  part 
where  the  user i s  unknown ,  the  supplier shall  d i stribu te  th is  i n formation  via  thei r sales  teams  
and /or on  thei r web  pages  and  to  a l l  franch ised  d istribu tors.  

c)  Appl ications  for deviations  must contain  the  fol lowing  i n formation .   I f any i tem  i s  not known  at 
time  of request,  the  request should be  submi tted  wi th  the  remain ing  i n formation  to  fo l low as  
soon  as  practicable:  

 

Supplier type  number 

Description  of deviation(s)  

Quanti ties  or time  period  affected  

User part number 

Cause  of deviations.  

Corrective  actions  being  taken  to  overcome the  deviation  on  subsequent del iveries,  as  
requ i red .  

Date  code  

Part marking  on  device  or smal lest un i t  con tainer.  

LOT code  

 
d )  Devices  subjected  to  appl ication  for a  deviation  shall  be  held  at  the  supplier's  premises  pend ing  
reply un less  otherwise  instructed  by the  user.  

 
4 . 4  Updates  to  th is  Specification:  Updates  to  th is  specification  wi l l  be  ci rcu lated  to  a l l  STACK 

reg istered  suppliers.   A period  of time  wi l l  be  defined  at  each  release  date  depend ing  on  the  extent 
of the  change  to  a l l ow suppliers  to  formal ly accept the  new i ssue.  

 
5.  PROCEDURES  
 
5.1  Product Discontinuation:   Noti fication  shall  be  as  described  in  paragraphs  5. 1 . 1 ,  5 . 1 . 2  below.  
 
5 . 1 . 1  The  supplier shall provide  to  the  user a  m in imum  1 2  months  notice  of l ast order dates  for s ing le  

source  devices  and  6  months  for mu l ti  sourced  devices.  
 
5 . 1 . 2  The  supplier may g i ve  l ess  than  the  speci fied  notice  period  provided  a  mu tual ly acceptable  

extension  (up  to  the  speci fication  l im i t)  i s  negotiated  wi th  any STACK Member need ing  a  d i fferen t 
period .  
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5 . 2  Specification  Control :   The  supplier shall:  

Note:   Th is  appl ies  to  custom  and  special  order parts  on ly.  
a)  When  appl icable  have  cen tral  or l ocal  record  of the  users  part number and  speci fication ,  
against the  product to  be  del i vered .   
Note:   Th is  appl ies  to  d i rect sales  and  not for parts  sold  th rough  franch ised  d istribu tion .  

b)  Ensure  the  speci fications  on  the  purchase  documents  have  been  reviewed  and  accepted  by 
personnel  au thorized  to  do  so.  

 
5 . 3  Traceabi l i ty:  

a )  The  supplier shall have  traceabi l i ty for any device  i n  a  shipping lot through  a  rou te  code,  l ot 
code  or other marking  on  the  device  or magazine  or inner container to  i den ti fy the  
manufacturing  rou te,  e . g . :  manufacturing  location ,  assembly l ocation ,  test l ocation ,  date  code  
and  or LOT code.  

b)  The  in formation  needed  to  i n terpret the  code  shall  be  available .  
c)  The  procedure  shall be  available  for i nspection  du ring  aud i t.  

 
6.  SH IPMENT CONTROLS  

The  manufacturer’s  name,  l ogo  and /or trademark shall be  marked  on  the  sh ipping  container where  
i t  i s  practical  to  do  so.  

 
6 . 1  Uni t  Pack Container Packing:  

a )  Un i t  Pack Container configurations  should  be  i n  accordance  wi th  existing  i ndustry practices.  
b)  Components  should be  orien ted  i n  the  same d i rection ,  i n  a l l  Un i t  Pack Containers.  

 
6 . 2  In termediate  Packing:  

I n termed iate  con tainer packing  process  should  be  designed  to  e l im inate  the  presence  of partia l  
quan ti ties.  

 
6 . 3  Date  Codes:  
 
6 . 3 . 1  M ixing  

a)  As  a  preferred  methodology,  there  should be  no  more  than  one  date  code  per un i t  pack 
container.  I f th is  i s  not possible,  then  there  should  be  no  more  than  two  (2)  date  codes  in  one  
un i t  pack con tainer per i n termed iate  packing  container.  I f two (2)  date  codes  are  used ,  the  un i t  
pack con tainer should  be  clearly i denti fi ed  as  having  m ixed  date  codes  and  l abels  must i nd icate  
the  quan ti ty for each  date  code.  

b)  I f possible,  there  should be  no  more  than  three  date  codes  per sealed  i n termed iate  con tainer.  
The  l abel  on  the  i n termed iate  con tainer should  l i st  a l l  date  codes  and  quanti ties  by date  code.  

 
6 . 3 . 2  Remarking :   I f the  date  of assembly and  test are  both  marked ,  the  test date  can  be  remarked  i f the  

device  i s  re-tested  at  a  l ater date.   I f on ly one  date  i s  marked  to  represent the  manufacturing  date  
and  in i ti al  e lectrical  test i t  shal l  not be  changed  un less  i t  i s  necessary to  correct poor qual i ty 
marking  or i ncorrect i n formation  and  provided  that the  time  del ta  between  the  orig inal  mark and  
the  remark i s  l ess  than  6  weeks.  

 
6 . 3 .3  Age  on  Del ivery:  

a)  The  date  codes  of devices  shall  not be  o lder than  48  months  upon  users  receipt date.  
b)  Exception  for Aluminum  E lectrolytic capaci tors  wh ich  shall  not  be  o lder than  24  months.  
c)  I f the  supplier wishes  to  sh ip  devices  ou ts ide  the  speci fied  l im i t,  the  deviation  procedure  should 
be  used .  
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6 . 4  MSL:   Label ing  and  packag ing  shall be  i n  accordance  wi th  J -STD-033  or equ ivalen t.  
 
6 . 5  Lead-Free  Marking:   Sh ipping  con tainer and  date  code  marking  shall be  i n  accordance  wi th  J -

STD-609A.01  or equ ivalen t.  
 
6 . 6  Labels  General :  

a )  Human  Readable  Conten t:   The  conten t shown  for each  label  i n  th is  section  shall  be  available  
i n  human  readable  form  on  the  ou tside  of the  re levant package .  

b)  Mach ine  Readable  Content:   Bar codes  for those  i tems  speci fied  shall be  i ncluded  i n  3  of 9  
code  (bar code  39)  per EIA556  or equ ivalen t compatible  standard .  

c)  Warn ing  notices:   Any necessary warn ing  notices  or symbols  to  ensure  the  safety of the  
con ten ts  shall  be  i ncluded  as  appropriate.  

 
6 . 6 . 1  Label  Content:  

Dry pack label  (for MSL appl icable  parts) :  Bar code 

a)  Date  of seal ing  and  sealed  l i fe  or expi ration  date.   

b)  Time  and  storage  cond i tion  l im i ts  after open ing .   

c)  Bake  cond i tions  i f usage  cond i tions  after open ing  are  vio lated .   

d )  Moisture  sensi tivi ty classi fication  per J -STD-020  or per suppliers  own  
classi fication  provided  a  cross  reference  i s  provided  at reg istration .  

 

Outer container label :  Th is  l abel  i s  typical l y implemented  as  a  sh ipping  note  or 
packing  l i st  attached  to  the  outer container.  For securi ty reasons  i tems  d ),  e)  &  f)  
can  be  omi tted  wi th  the  agreement of the  user 

 

a )  Del i very address.   

b)  Purchase  Order number.  *  

c)  User part number.  *  

d )  Supplier device  type  number.  *  

e)  The  supplier’s  name.   

f)  Quanti ties  enclosed  of each  device  type.  *  

g )  Export Con trol  Classi fication  Number  (preferred  bu t not mandatory)   

   

Inner container l abel :   

a )  Supplier device  type  number.  *  

b)  User part number.     (preferred  bu t not mandatory)  *  

c)  Purchase  order number.    (preferred  bu t not mandatory)  *  

d )  Quanti ty of devices.  *  

e)  Date  code.  *  

f)  Lot number.  *  

g )  Assembly l ocation .     (preferred  bu t not mandatory)   

h )  Test l ocation .      (preferred  bu t not mandatory)   
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6 . 7  ESD:  

a )  Protection :   Al l  devices must be  suppl ied  in  su i table  protective  packag ing  wi th  e lectrostatic 
properties  meeting  the  requ i rements  of E IA541 .  

b)  Marking :   Symbols  used  and  label ing  shall be  i n  accordance  wi th  E IA471  or equ ivalent.  
 
6 . 7 . 1  Al l  packag ing  should  be  static safe  (non-generative  as  a  m in imum)  to  safeguard  sensi ti ve  products  

occupying  the  same manufacturing  areas.  
 
7.  PRODUCT OR PROCESS CHANGE NOTIFICATION  (PCN)  
 
7 . 1  Noti fication:   I n  the  even t of the  supplier proposing  or making  a  change  to  a  device ,  then :  

a)  The  supplier shall  g i ve  at l east 90  calendar days  wri tten  notice  prior to  sh ipping  changed  
product.   The  user wi l l  respond  to  confi rm  the  date  that changed  product sh ipments  can  beg in  
(cou ld  be  less  than  90  calendar days) ,  advice  that changed  product i s  not acceptable,  or 
request fu rther i n formation .  

b)  I n  an  event beyond  the  con trol  of the  supplier where  90  calendar days  notice  cannot be  g iven ,  
the  supplier shall reach  a  mu tual ly agreed  lesser notice  period  wi th  any STACK Member 
affected  by the  change.  

 
7 . 2  Notification  Detai ls:   The  PCN  shall  i nclude  the  fol lowing  i tems:  

a)  Ti tle  of change.  
b)  Supplier type  number(s)  affected .  
c)  Supplier noti fication  i denti fication  number.  
d )  Estimated  last order and  sh ipment dates  for unchanged  devices to  be  suppl ied  on  request.  
e)  Estimated  earl iest sh ipment date  of changed  devices.  
f)  Manufacturing  l ocation  and  product l i ne  affected .  
g )  A thorough  description  of the  proposed  change.  
h )  Means  of d istingu ish ing  changed  devices from  unchanged  devices.   Th is  may be  a  date  code,  
l ot code,  date  code  range  or d isti ngu ish ing  marking  or feature  that i s  vi s ib le  to  the  user a t  poin t  
of receipt of sh ipment.  

i )  Su fficien t eng ineering  and /or qual i fication  test data,  i nclud ing  detai l s  of any qual i fication  test 
veh icle  used  and  i ts  appl icabi l i ty to  the  product change,  shall be  available  on  request to  
demonstrate  that the  change  wi l l  not adversely affect device  form ,  fit,  function,  q ual i ty or 
rel iabi l i ty,  and  that the  changed  product wi l l  con tinue  to  meet the  speci fied  requ i rements.  

j )  User part  number of the  affected  device  (preferred  i tem  bu t not mandatory).  
 
8 .  ELECTRICAL  
 
8 . 1  Operating  Condi tions:   Shall  be  as  defined  i n  the  device  speci fication  or data  sheet.  
 
8 . 2  Electrical  Test:   Al l  packaged  devices  sh ipped  must have  passed  a  production  e lectrical  test,  or 

i n  the  case  of user-speci fic devices,  an  e lectrical  test approved  by the  user.   JEDEC,  M i l  Std .  and  
AEC test methods  shall  be  used  wherever possible.  

 
9.  MECHANICAL  
 
9 . 1  Device  Marking:  
 
9 . 1 . 1  Leg ib i l i ty:  Al l  the  speci fied  markings  on  the  device shall  be  clearly l eg ib le.  
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9 . 1 . 2  Top  Surface:  Al l  of the  fol lowing  requ i red  markings  shall be  marked  on  the  topside  except where  

otherwise  i nd icated  below:  
a)  Pin  1 or the  Polari ty I nd icator i den ti fiable  e i ther by a  mark or by reference  to  a  physical  feature  
of the  device.  

b )  The  supplier’s name or logo.  
c)  The  supplier part number or i nd ividual  user part  number as  requ i red .  
d)  Date  code  of assembly or test.   Formats  YYWW,  or YWW or YM are  acceptable.  Y=year numeral,  

W=week numeral,  M=month character.   If both assembly and test date  codes  are  marked the  assembly 

code  may be  bottom marked.  

 
9 . 1 . 3  Smal l  Packages:  I f the  marking  area  avai l able  on  the  device i s  too  smal l  to  do  so,  then  the  

smal lest un i t con tainer i s  to  i nclude  a l l  the  requ ired  marking .  
 
9 . 1 . 4  Lead-Free  components  and /or packag ing  are  to  conform  to  JESD97  for Marking ,  Symbols,  and  

Labels  for I den ti fication  of Lead  (Pb)  Free  Components.  
 
9 . 2  Moisture  Sensitivi ty:   Al l  moisture  sensi ti vi ty components  shall be  tested  and  classi fied  accord ing  

to  J -STD-020.   The  MSL  cl assi fication  shall  be  i ncluded  on  the  device  or the  con tainer marking  i f 
appropriate.  

 
9 . 3  Termination  Fin ishes:   The  fol lowing  termination  fi n ishes  are  for reference  on ly and  in tended  to  

be  representative  of common  fin ish  types  u ti l i zed  for passive  components.   The  use  of brigh t ti n  or 
any other pure  ti n  wi thout su i table  under p lating  i s  proh ib i ted .   Al l  fi n ish  types  shall be  compatible  
wi th  any conventional  soldering  assembly process.  

 
9 . 3 . 2  The  supplier shall  provide  noti fication  of changes,  via  the  PCN  process,  to  termination  fi n i sh  

materia ls ,  th ickness,  or to  p lating  process  chemistry.  
 
9 . 3 .3  Non-RoHS:   Tin - lead  (SnPb)  con tain ing  a  m in imum  of 3%  lead  (Pb)  appl ied  over a  su i table  barrier 

metal  to  prevent l each ing  (ti n /l ead  a l l oy 60/40  and  63/37  are  the  most common).  
 
9 . 3 . 4  RoHS:   Tin  over n ickel  (Sn /N i ) ,  ti n  over copper (Sn/Cu),  n ickel  over pal lad ium  (N i /Pd),  n ickel  over 

gold  (N i /Au),  n ickel  over pal lad ium  over gold  (N i /Pd /Au),  ti n -bismuth  (Sn-Bi ) ,  ti n -copper (Sn-Cu),  
ti n -s i l ver-copper (Sn-Ag-Cu)  or 1 00%  Tin  (Sn)  are  example.   Termination  fi n ishes  cla imed  to  be  
RoHS  compl ian t shall not con tain  lead  or other restricted  substances.  

 
9 . 3 .5  Other (Specia l )  Termination  F in ishes:   Termination  fi n ishes  for specia l  cond i tions  or appl ications  

such  as  h igh  temperature  solder or gold  plating  for bond ing  shall  be  fu l l y d isclosed  on  the  product 
data  sheet.  

 
9 . 4  Tin  Wh iskering :   When  appl icable  an  appropriate  ti n  wh isker m i tigation  plan  or process  should  be  

i n  p lace  for fi n ishes  wi th  poten tia l  for wh iskering  (for example  accelerated  ti n  wh isker testi ng  to  
JESD201  Class  2  l im i ts  or JESD22-A1 21 ,  proper anneal ing ,  or under p lating)  and  
demonstrateable.   Documented  resu l ts  shall  be  made  available  on  request 
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1 0.  AUDIT CAPABILITY 
 
1 0 . 1  In ternal  Qual i ty Audits:   The  supplier shall period ical l y aud i t  each  i n ternal  l ocation ,  to  assess  

compl iance  wi th  i n ternal  standards  for the  fol lowing  areas  l i sted  below.   Note,  m i l i tary or i ndustry 
standards  (e. g . ,  I SO9000,  AS91 00,  TS1 6949,  etc. )  or equ ivalen t shall be  adhered  to:  

 

•  Qual i ty System  •  Cal ibration  •  Fa i l u re  analysis  

•  Sh ipment &  Packag ing  •  S tores  & D ispatch  •  ESD  Control  

•  Con tract review •  Customer Service  •  Production  Test 

•  Design  Management •  Process  Control  •  Subcontract Controls  

•  Purchasing  •  I ncoming  Materia ls  •  Assembly 

•  Supplier Aud i ts  •  Documentation  Control  •  Rel iabi l i ty mon i tor 

•  Tra in ing  •  Product qual i fi cation   

 

The  resu l ts  of these  aud i ts  and  the  aud i t  acceptance  cri teria  shall be  avai lable  for onsi te  
i nspection  du ring  a  STACK aud i t.   The  in ternal  qual i ty aud i t  documentation  shall be  available  upon  
request.  

 
1 0 . 2  Sub Contract Manufacturing:   The  supplier shall  qual i fy and  period ical ly aud i t  a l l  sub  con tracted  

operations  to  a  standard  equ ivalent to  the  supplier’s  i n ternal  operations.  
 
1 1 .  QUALITY ASSURANCE  
 
1 1 . 1  Qual i ty System:  

a)  The  supplier shall  have  an  appropriate  qual i ty reg istration ,  e . g .  one  (or more)  of I SO9000-2000,  
QS9000,  TL9000,  AS91 00  and  the  supplier shall  have  establ ished  and  documented  a  qual i ty 
management system  of equ ivalen t standard .  

b)  The  system  shall ensure  that the  requ i rements  of th is  specification  are  met.  
c)  The  system  shall  provide  for the  prevention  and  ready detection  of d iscrepancies  and  for timely 
and  posi ti ve  corrective  action .  

 
1 1 . 2  Fai lure  Analysis  Support:  

a)  The  supplier shall  main tain  an  adequate  fa i lu re  analysis  capabi l i ty and  provide  a  timely 
response  to  fa i lu res  returned  for fa i l u re  veri fication  or fa i l u re  analysis.  

b)  Representative  samples  of devices  returned  as  fa i lu res,  shal l  be  analyzed  and  a  fai lu re  analysis  
report i ssued  to  the  orig inating  user,  typical l y wi th in  30  calendar days  of the  receipt by the  
analytical  faci l i ty of such  returns.  

c)  For fai lu re  returns  re lating  to  a  cri ti cal  problem  at a  user,  the  fa i l u re  analysis  report shal l  
typical l y be  i ssued  wi th in  7  calendar days  of receipt by the  analytical  faci l i ty.  

 
1 1 . 3  Outgoing  Qual i ty:  
 
1 1 . 3 . 1  DPM  levels:   The  supplier shall  measure  Average  Outgoing  Qual i ty (AOQ)  in  defects  per m i l l ion  

from  un i form  manufacturing  processes,  and  th is  should  be  available  on  request.   The  
measurement of ou tgoing  qual i ty via  i n  process  measurements  i s  acceptable  i n  princip le.   The  
number of defects  wi l l  i nclude  a l l  devices  non-conforming  to  any functional ,  e lectrical ,  visual  or 
mechan ical  speci fication  requ i rement of a  device .  
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1 2 .  QUALIFICATION  
 
1 2 . 1  Methodology:   The  supplier shall u se  appropriate  methodolog ies  to  qual i fy new technology,  new 

devices and  device  changes,  to  demonstrate  that the  device  under qual i fi cation  has  the  capabi l i ty 
to  meet the  speci fied  e lectrical ,  qual i ty and  re l iabi l i ty requ i rements:  

 
1 2 . 1 . 1  Procedures  and  Methods  are  per Tables  1  & 2 .  
 
1 2 . 1 . 2  Al ternate  procedures  and  methods  are  acceptable  as  per Para.  1 . 2 .  
 
1 2 . 1 . 3  Perform  and  document the  re-use  of existing  data  based  on  product s im i lari ty arguments.  
 
1 2 . 2  Test Samples:  
 
1 2 . 2 . 1  Test Fai lu res:  The  general  acceptance  l evel  for a l l  s tress  test qual i fication  i s  zero  rejects  i n  the  

tested  sample  s ize.   
Test fa i lu res  attribu ted  to  extraneous  factors  not re lated  to  the  qual i fi cation  stress  appl ied  shall not 
be  coun ted  against acceptance  cri teria.   I f excessive  fa i lu res  from  non-qual i fication  test re lated  
mechan isms  are  generated ,  the  test shal l  be  repeated .   
I f a  l arger sample  s ize  than  speci fied  i n  Table  1  i s  used  and  fa i lu res  a l lowed ,  then  the  resu l t  must 
meet an  LTPD  =  3%  for speci fied  sample  s ize  of 76.   I n  Table  1 ,  l ower sample  quan ti ties  are  
a l lowed  where  the  parti cu lar stress  tests  are  not i n tended  for statistical  extrapolation ,  bu t for 
characterisation  or package  evaluation .  

 
1 2 . 2 . 2  Add i tional  samples:  Users  reserve  the  righ t to  take  add i tional  samples  for a  qual i fication  test resu l t  

confi rmation .  
 
1 2 . 2 .3  Consol i dation  of l ots:  Where  production  volumes  of a  device  are  low and  the  sample  s izes  

speci fied  are  not economical l y feasib le  from  one  manufacturing  lot,  consol idation  of l ots  i s  
permissib le.  I f consol idation  of l ots  i s  performed,  the  combin ing  of parts  shall  fo l l ow the  s im i lari ty 
ru les  as  per Para.  1 2 . 1 1  (S im i lari ty Assessment).  

 
1 2 . 2 .4  Reduced  sample  s izes:  The  supplier’s  q ual i fication  procedures  may a l l ow devices  to  be  re leased  

to  the  market after testing  to  a  qual i fi cation  schedu le  wh ich  does  not fu l l y meet STACK 
requ i rements,  i n  terms  of reduced  sample  s ize,  reduced  test time  etc.   Th is  i s  on ly acceptable  
provid ing  test data  continues  to  be  accumulated  as  per Section  1 3  (Product Mon i tor)  and  
corrective  actions  and  or repeat testing  i s  performed  as  necessary un ti l  the  STACK qual i fication  
l evel  i s  reached  or exceeded  in  a  target of 90  calendar days.  

 
1 2 . 3  Qual i fication  Categories:   The  qual i fication  may be  conducted  on  a  speci fic device  type.  

Al ternatively qual i fication  may be  accompl ished  by use  of generic family q ual i fi cation  data  
provid ing  s im i lari ty ru les  are  fol lowed ,  see  Para.  1 2 . 1 1 .  

 
1 2 . 4  Maintenance  of Qual i fication  Standard:   I t  i s  desi rable  that the  manufacturer main tains  a  reg ime  

of ‘Main tenance  of Qual i fi cation ’  i n  order to  ensure  that re l iabi l i ty sensi tive  processes  are  rou tinely 
tracked  and  sample  tested ,  see  Para  1 3. 1 a.  
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1 2 . 5  In -Process  Test Resul ts:  

a )  I f any of the  I nspection  or Package  qual i fication  tests  are  performed  on  a  regu lar basis  i n  the  
manufacturing  l i ne,  these  tests  need  not be  repeated  in  new device  q ual i fi cation  testing .  

b)  I f qual i fi cation  tests  are  not performed ,  manufacturing  inspection  resu l ts  showing  the  current 
qual i ty l evel  shall  be  i ncluded  in  the  Qual i fication  Report.   Manufacturing  package  test resu l ts  
shall be  available .  

 
1 2 . 6  Product Moni tor Resu lts:   I f any I nspection  or Package  qual i fi cation  tests  are  performed  on  a  

regu lar basis  i n  product mon i tor testing ,  these  tests  need  not be  repeated  i n  new device  
q ual i fication  testing .  

 
1 2 . 7  References:   are  g iven  for gu idance  on ly.   Reference  shal l  a lways  be  made  to  the  appropriate  

Test Code  i n formation  for fu l l  test detai l s .  
 
1 2 . 8  Qual i fication  Report:   The  qual i fi cation  report shall  be  available  upon  request.  
 
1 2 . 9  Archiving:   The  qual i fication  report and  the  test speci fication  (not test program),  used  in  the  

qual i fi cation  shall  be  arch ived  for a  m in imum  of 5  years.  
 
1 2 . 1 0  Qual i fication  of changes:  

a )  A change  must be  qual i fi ed  i f there  i s  a  potentia l  effect on  performance,  qual i ty or rel iabi l i ty,  or 
i f there  i s  any degree  of uncertain ty abou t the  effect of the  change.  

b)  The  supplier shall  perform  tests  defined  in  the  qual i fication  Table  1  that are  appropriate,  or 
relevant to  the  change.  

c)  Upon  request,  the  supplier shall  provide  data  for any device  transferred  to  a  new process  to  
prove  that no  design  deficiencies  (e. g .  mechan ical ,  e lectrical  performance,  re l iabi l i ty,  etc. )  were  
i n troduced  by the  process  transfer.  

 
1 2 . 1 1  Simi lari ty Assessment:   The  princip le  of s im i l ari ty may be  extrapolated  across  a  device family 

and  appl ied  i n  qual i fi cation ,  qual i fication  of changes  and  product mon i tor testing .  
 
1 2 . 1 1 . 1  Process  Changes:  

Devices  to  be  assigned  to  a  qual i fication  fami ly must share  the  same cri ti cal  processes  and  
material  e lements.  

 
1 2 . 1 1 . 2  Package/Assembly Changes:  

a)  Passive  component package  fam i l ies  shall be  g rouped  by configuration  and  materials  of 
construction ,  provided  the  assembly process  technology i s  i den tical .  

 
b)  Passive  component  packages  should  be  qual i fied  wi th  the  worst case  configuration  they are  
designed  to  carry that i s  curren tly i n  production .  
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5.1 .1 . 1  Table  1  Technology/Fami ly Qual i fication  and  Device  Qual i fication  

Test 

Code  

I n formation   

 

TI TLE  

Test  Reference  

 

See  Section  1 5  for 

fu l l  detai l s  

#  of 

l ots  for 

Devi ce  

Qual .  

SS  

per 

l ot  

#  of 

l o ts  for 

Fam i l y  

Qual .  

Destructi ve  

Or Non -  

Destructi ve  

TC1  (ET)  
TC2  (VI )  
TC3  (PD)  
TC4  (HTS)  
TC5  (TC)  
TC6  (MR)  
TC7  (THB)  
TC8  (HTOL)  
TC9  (TSL)  
TC1 0  (RS)  
TC1 1  (MS)  
TC1 2  (V)  
TC1 3  (RSH )  
TC1 4  (THS)  
TC1 5  (BF)  
TC1 6  (BL)  
TC1 7  (SD)  
TC1 8  (ESD)  
TC1 9  (FL)  
TC20  (TSS)  
TC21  (SV)  
TC22  (HE)  
 
TC23  (TW)  

E lectri ca l  Test  
External  Vi sua l  
Package  D imension  
H i gh  Temperatu re  Exposure  (S torage)  
Temperatu re  Cycl i ng  
Moistu re  Res i stance  
B iased  Humid i ty  
H i gh  Temperatu re  Operati ng  L i fe  
Term ina l  S treng th  (Leaded )  
Resi stance  To  Solven ts  
Mechan ical  Shock 
Vibrati on  
Resi stance  To  Sol der Heat  
Thermal  Shock 
Board  F l ex (SMD)  
Beam  Load  
Sol derabi l i ty 
ESD  
F l ammabi l i ty 
Term ina l  S treng th  (SMD)  
Su rge  Vol tage  
Hermeti ci ty (hermeti c  package  end  
poi n t  test on l y)  
Ti n  Wh isker 

Datasheet 
S /0003  TC2  
JESD22-B1 00  
M I L202-M1 08  
JESD22-A1 04  
M I L202-M1 06  
M I L202-M1 03  
M I L202-M1 08  
M I L202-M21 1  
M I L202-M21 5  
M I L202-M21 3  
M I L202-M204  
M I L202-M21 0  
M I L202-M1 07  
AEC-Q200-005  
AEC-Q200-003  
J -STD-002  

AEC-Q200-002  
UL94  

AEC-Q200-006  
AEC-Q200-007  
M I L202-M1 1 2  

 
J ESD201  

1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
-  
1  
1  
-  
 
-  

1 00%  
1 00%  
30  
76  
76  
76  
76  
76  
30  
5  
30  
30  
30  
30  
30  
30  
1 5  
1 5  
-  
30  
30  
-  
 
-  

 
 
1  
3  
3  
3  
3  
3  
1  
1  
3  
3  
1  
1  
1  
1  
1  
1  
-  
1  
1  
-  
 
-  

N  
N  
N  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
D  
N  
 
 

 

Table  2  Qual i fication  Tests  for Device  Types  

Test  Code:  1  2  3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20  21  22  23  

Capaci tors :                         

 –  Ceram ic Ch i p  
(SM)  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x   x  x  

 –  Ceramic  (TH)  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x   x  x  

 –  Tan tal um  (Dry –  
Sol i d )  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x  

 –  Tan ta l um  (Wet)  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x  

 –  Al um in i um  
E l ectrol yti c  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x  x  x  x  

 –  F i lm  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

Resi stors:                         

 –  Bu l k Meta l  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

 –  Meta l  C lad  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

 –  Meta l  F i lm  – SM  x x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

 –  Meta l  F i lm  – TH  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

-  Wi rewound  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

-  Thermal  
( thermistor)  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

-  Variabl e  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

-  Varistors  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  

-  Networks  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  x  x  x   x  x  
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1 3.  PRODUCT MONITOR  
 
1 3 . 1  Moni tor Program:  

a)  The  supplier shall have  a  con tinuous  mon i tor program,  the  resu l ts  of wh ich  can  be  used  to  
demonstrate  that the  requ i rements  of th is  specification  are  met and  main tained .   Th is  shou ld  be  
for each  manufacturing  operation  or product process  bu t not necessari l y re lated  to  any 
particu lar customer sh ipment.  

b)  Statistical  Process  Control :   The  supplier shall con trol  manufacturing  and  assembly processes  
and  fi nal  test us ing  stati stical  analysis.   When  anomal ies  are  observed ,  parametric and  yield  
data  from  final  tests  shall be  analyzed  against i n - l ine  or e lectrical  process  con trol  data.   The  
root cause  of the  deviation  shall be  determined  and  the  consequent corrective  actions  
implemented .  

 
1 3 . 2  Problem  Notifications:   The  supplier shall have  a  process  to  noti fy the  users  and  d istribu tors  i n  

cases  where  fa i lu res  were  detected  and  where  the  possib i l i ty of fa i led  parts  may have  been  
sh ipped  or may be  i n  the  process  of being  sh ipped  to  the  user.  
Note:   Th is  i s  usual ly part of the  PCN  system  as  described  in  Section  7 .  

 
1 3 . 3  Data Reporting:   Rel i abi l i ty mon i tor data  accumu lated  over the  preced ing  two  fu l l  quarters  shall 

be  available ,  a t  one  months  notice.  

 
1 4.  ENVIRONMENTAL,  HEALTH  AND SAFETY (EHS)  
 
1 4 . 1  EHS Compl iance:   The  supplier shall be  expected  to  comply wi th  a l l  appl icable  national ,  reg ional ,  

state  and  local  l aws  and  regu lations  govern ing  envi ronment,  heal th  and  safety.   Supplier 
reg istration  to  i ndustry recogn ized  EHS  standards,  such  as  I SO1 4001 ,  RC1 4001 ,  or EMAS,  i s  
encouraged ,  bu t not mandatory.  

 
1 4 . 2  Device  Handl ing :   Devices  should not produce  any toxic effects  to  personnel  as  a  resu l t  of 

hand l ing ,  storage  or d isposal ,  or when  operated  accord ing  to  the  supplier’s  data  sheet.  
 
1 4 . 3  Device  Materials:   Materials  used  i n  the  manufacture  of devices  should be  non-flammable,  and  

shal l  not emi t harmfu l  l evels  of toxic materia ls  as  a  resu l t  due  to  e lectrical  overload  or fau l t  wi th in  
the  device .  

 
1 5.  TEST CODE INFORMATION  (For Reference  on ly – See  1 . 2 ,  1 . 5 ,  2 . 1  and  4 . 3  herein ).   See  Tables  

1  and  2  for test appl icabi l i ty per device  type.  
 
TC1  – ELECTRICAL TEST (ET)  

Electrical  test i s  performed  at the  worst sti l l  a i r ambient temperature  in  the  range  of Topmin to  
Topmax  and  the  device must be  stabi l i zed  at the  test temperature.   Devices  must meet thei r 
datasheet requ i rements  before  and  after being  subjected  to  stress  tests  as  shown  i n  Table  1 .  
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TC2  – EXTERNAL VISUAL (VI )  

Devices  shall  be  examined  at  1 . 5X to  1 0X magn i fi cation .  
Devices  shall fa i l  i f they exh ibi t  any of the  fol lowing :  

•  I l l eg ible  marking,  or marking  content or placement not i n  accordance  wi th  the  
appl icable  speci fication  

•  Foreign/d isplaced  material  
•  Construction  defects  
•  Defective  fin ish  (peel ing ,  fl aking ,  pi tting ,  b l i stering ,  or corrosion)  
•  Leads or terminals  that are  not i n tact or al igned  in  their normal  l ocation  
•  Leads  wi th  pi ts  and/or depressions  that exceed  1 0%  of the  wid th  (d iameter for 

round  l eads)  and  are  greater than  1 0%  of the  lead  th ickness in  depth .  
•  Leads wi th  burrs  exceed ing  a  height greater than  1 0%  of the  l ead  th ickness 
•  Metal l ization  ( i nclud ing  solder l ead  fin ish)  i n  wh ich  the  i solation  between  leads  

or between  lead  and  other package  metal l ization  i s  reduced  to  less  than  1 0%  of 
l ead  separation  

•  Scratches  or i ndentations  that expose  base  metal  over more  than  5%  of the  
lead  surface area.  Exposed  base  metal  on  the  cut lead  ends i s  acceptable  and  
does  not count i n  the  5%  

•  Evidence of cracks,  delamination ,  separation ,  or void ing  
 
TC3  – PACKAGE DIMENSIONS (PD)  

JESD22-B1 00  – Veri fy package  d imensions  meet thei r datasheet requ i rements.  
 
TC4 – H IGH  TEMPERATURE EXPOSURE (STORAGE)  (HTS)  

MIL-STD-202  Method  1 08  
1 000  hours  at maximum  rated  operating  temperature  – Unpowered ,  fo l l owed  by E lectrical  test 
(TC1 )  

 
TC5 – TEMPERATURE CYCLING  (TC)  

JESD22  Method  A1 04  
1 000  cycles  at rated  operating  temperature  – Unpowered ,  fol lowed  by E lectrical  test (TC1 )  

 
TC6 – MOISTURE RESISTANCE (MR)  

MIL-STD-202  Method  1 06  
1 0  cycles,  each  cycle  24  hours  (Note:  Steps  7a  and  7b  not requ i red)  – Unpowered ,  fo l lowed  by 
E lectrical  test (TC1 )  

 
TC7  – BIASED HUMIDITY (THB)  

JESD22-A1 01  
1 000  hours  85°C/85%RH.   Rated  Vol tage,  fo l lowed  by E lectrical  test (TC1 )  

 
TC8  – H IGH  TEMPERATURE OPERATING  LIFE  (HTOL)  

MIL-STD-202  Method  1 08  
1 000  h rs.  at  Rated  Vol tage  and  Max Temperature,  fol lowed  by E lectrical  test (TC1 )  

 
TC9  – TERMINAL STRENGTH  (LEADED)  (TSL)  

MIL-STD-202  Method  21 1  
Test l eaded  device  l ead  in tegri ty on ly.  
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TC1 0  – RESISTANCE TO SOLVENTS (RS)  

MIL-STD-202  Method  21 5  
To  veri fy that markings  and  colour cod ing  wi l l  not become i l l eg ible  or d iscoloured  and  that 
protective  coatings  and  encapsu lan t materia ls  are  not degraded  when  subjected  to  solven ts  used  
during  normal  clean ing  processes.  

 
TC1 1  – MECHANICAL SHOCK (MS)  

MIL-STD-202  Method  21 3  
F igure  1 ,  Cond i tion  C,  – Unpowered ,  fo l lowed  by E lectrical  test (TC1 )  

 
TC1 2  – VIBRATION  (V)  

MIL-STD-202  Method  204  
5g ’s  for 20  m inu tes,  1 2  cycles  each  of 3  orien tations,  test from  1 0  – 2000  Hz. ,  – Unpowered ,  
fo l lowed  by E lectrical  test (TC1 )  

 
TC1 3  – RESISTANCE TO SOLDER HEAT (RSH)  

MIL-STD-202  Method  21 0  
Test cond i tion  B,  – Unpowered ,  fo l lowed  by E lectrical  test (TC1 )  

 
TC1 4 – THERMAL SHOCK (THS)  

MIL-STD-202  Method  1 07  
300  cycles  at  rated  operating  temperature,  a i r to  a i r,  maximum  transfer time-20  seconds,  dwel l  
time-1 5  m inu tes  – Unpowered ,  fol lowed  by E lectrical  test (TC1 )  

 
TC1 5 – BOARD FLEX (SMD)  (BF)  

AEC-Q200-005  – Unpowered ,  fo l lowed  by E lectrical  test (TC1 )  
 
TC1 6  – BEAM  LOAD (BL)  

AEC-Q200-003-  Unpowered ,  fo l lowed  by E lectrical  test (TC1 )  – Ceramic parts  on ly 
 
TC1 7  – SOLDERABILITY (SD)  

J -STD-002  – Fol l owed  by External  Visual  (TC2)  
 
TC1 8  – ELECTROSTATIC  DISCHARGE (ESD)  

AEC-Q200-002  – Human  Body Model  (HBM)  – The  purpose  of th is  test i s  to  determin ing  passive  
component HBM  ESD  sensi tivi ty.  

 
TC1 9  – FLAMMABILITY (FL)  

UL-94  – V-0  or V-1  acceptable  
 
TC20  – TERMINAL STRENGTH  (SMD)  (TSS)  

AEC-Q200-006  – The  purpose  of th is  test i s  to  veri fy that the  component terminations  can  
wi thstand  axia l  stresses  that are  l i kely to  be  appl ied  during  normal  manufacturing  and  hand l ing  of 
a  fin ished  prin ted  ci rcu i t  board  (PCB)  assembly.  

 
TC21  – SURGE VOLTAGE (SV)  

AEC-Q200-007  – The  purpose  of th i s  specification  i s  to  assure  a  device  wi l l  wi thstand  vol tage  
su rges  at the  surge  vol tage  rati ng  of the  device's  speci fication .  
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TC22  – HERMETICITY (HE)  

MIL-STD-202  Method  1 1 2  Seal  – The  purpose  of th is  test method  i s  to  determine  the  effectiveness  
of the  seal  of a  component part wh ich  has  an  i n ternal  cavi ty wh ich  i s  e i ther evacuated  or con tains  
a i r or gas.  

 
TC23  – TIN  WHISKER (TW)  

JESD201  – Envi ronmental  acceptance  requ i rements  for Tin  Wh isker susceptibi l i ty of ti n  and  tin  
a l loy su rface  fi n ishes.  

 
1 6.  DOCUMENT REVISION  H ISTORY  
 

S/0003   

I ssue  01  2
nd
 August,  201 2  

I ssue  02  7
rd
 October 201 4  

  

  

  

  

  

  

 
END OF  SPECIFICATION  
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