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SEMICONDUCTOR DEVICES –  

MECHANICAL AND CLIMATIC  TEST METHODS –  
 

Part 3:  External  visual  examination  
 

FOREWORD 

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

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

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

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

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

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

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

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

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

I n ternational  Standard  I EC  60749-3  has  been  prepared  by I EC  techn ical  comm ittee  47:  
Sem iconductor devices.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i tion  publ ished  i n  2002.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

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

a)  reference  to  the  need  for ESD  protection ;  

b)  i ncl us ion  of i n formation  on  the  phenomenon  of t i n  wh iskers ;  

c)  i ncl us ion  of an  optional  report form/checkl ist.  
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The  text of th is  s tandard  i s  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

47/2345/FDIS  47/2370/RVD  

 

Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

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

A l i s t of a l l  parts  i n  the  I EC 60749  series,  publ ished  under the  general  ti tl e  Semiconductor 
devices – Mechanical and climatic test methods ,  can  be  found  on  the  I EC websi te .  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

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

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  
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SEMICONDUCTOR DEVICES –  
MECHANICAL AND CLIMATIC  TEST METHODS –  

 
Part 3:  External  visual  examination  

 
 
 

1  Scope 

The purpose  of th is  part  of I EC  60749  is  to  veri fy that  the  materia ls,  design ,  construction ,  
markings,  and  workmansh ip  of a  sem iconductor device  are  i n  accordance wi th  the  appl icable  
procurement document.  External  visual  i nspection  is  a  non-destructi ve  test and  appl icable  for 
a l l  package  types.  The  test i s  usefu l  for qual i fication ,  process  mon i tor,  or l ot  acceptance .  

2  Normative references  

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

I EC 61 340-5-1 ,  Electrostatics – Part 5-1 :  Protection of electronic devices from electrostatic 
phenomena – General requirements  

I EC  62483,  Environmental acceptance requirements for tin  whisker susceptibility of tin  and tin  
alloy surface finishes on semiconductor devices  

3 Terms and  defin i tions  

No terms  and  defin i ti ons  are  l i sted  i n  th is  document.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard ization  at  the  fol l owing  
addresses:  

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

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso.org/obp  

4 Test apparatus  

Apparatus  used  i n  th is  test shal l  be  capable  of demonstrati ng  device  conformance  to  the  
appl icable  requ irements,  wh ich  may i nclude  opti ca l  equ ipment capable  of magn i fication  to  

resolve  features  between  >  0, 5  mm  to  1 0  mm .  A l ense  magn i fication  between  3×  and  1 0×  and  
a  re lati vel y l arge  and  accessib le  fie l d  of view wi th  an  i l l um inated  ri ng  magn i fier i s  typ ical l y 
used .  Where  visual  observation  requ i res  clari fication ,  a  h i gher magn i fication  (up  to  x30)  can  
be  used .  I l l um ination  shou ld  be  i n  the  range  between  1 , 000  to  1 0 , 000  l ux  in  an  ambien t 
overhead  l i ghti ng  envi ronment of g reater than  200  l ux.  

5 Procedure  

The  device  shal l  be  exam ined  i n  accordance  wi th  the  requ i rements  of the  re levant  
speci fication  and  the  cri teria  l i s ted  i n  C lause  6.  Where  adherence  of fore ign  materia l  i s  i n  
question ,  devices  may be  subjected  to  a  cl ean  fi l tered  ai r s tream  (suction  or expu lsion)  of 
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27  ms−1  maximum ,  and  re inspected .  At a l l  t imes  proper ESD  hand l i ng  procedures  shal l  be  
fol l owed  in  accordance  wi th  I EC  61 340-5-1 .  

I t  i s  recommended  that a  form  or checkl ist,  such  as  that con ta ined  in  Annex A,  i s  used  to  
report and  class i fy the  resu l ts  of external  visual  i n spection .  

6 Fai lure cri teria  

Devices  shal l  be  considered  a  fa i l u re  i f they exh ib i t  any of the  fol lowing :  

a)  Device  design ,  term inal  i den ti fication ,  markings  (content,  p lacement,  and  leg ib i l i ty),  
materia ls ,  construction ,  and  workmansh ip,  are  not i n  accordance  wi th  the  appl icable  
procurement document.  

b)  Vis ib le  evidence  of corros ion ,  con tam ination  (such  as  ti n  wh iskers,  see  I EC 62483)  or 
breakage  (gross l y ben t or broken  term inals ,  cracked  seals  – except for g lass  men iscus) ,  
defective  (peel ing ,  fl aking ,  or b l i stering)  or damaged  p lati ng  or exposed  base  metal .  
(D iscoloration  of the  fin ish  shal l  not be  cause  for fa i l u re  un less  there  is  evidence of fl aking ,  
p i tti ng  or corros ion . )  

c)  Term inals  that  are  not in tact and  a l i gned  i n  the ir normal  l ocation ,  free  of sharp  or 
unspeci fied  term inal  bends,  and  (for ri bbon  term inals)  free  of twist  ou ts ide  the  normal  
term inal  p l ane.  

d )  Term inals  that are  not free  of foreign  materia l  such  as  pa in t  or other adherent  deposi ts.  

e)  Evidence of any non-conformance  wi th  the  deta i l  d rawing  or appl icable  procurement  
document,  absence  of any requ i red  feature,  or evidence  of damage,  corros ion  or 
con tam inati on  that  wi l l  i n terfere  wi th  the  normal  appl ication  of the  device.  

f)  Defects  or damage  resu l ti ng  from  manufacturing ,  hand l ing ,  testing .  

g )  Cracked  or broken  packages.  Surface  scratches  shal l  not be  cause  for fai l u re,  except 
where  they violate  other cri teria  s tated  herein  for marking ,  fi n ish ,  etc.  

h )  Any ch ip-ou t d imension  that exceeds  1 , 5  mm  i n  any d i rection  on  the  surface  and  has  a  
depth  that  exceeds  25  %  of the  th ickness  of the  affected  package  element ( i . e.  cover,  
base  or wal l ) .  

i )  Any ch ip-out that  exposes  e i ther seal i ng  g lass  (not previous l y exposed  prior to  the  ch ip-
ou t)  or any term inal  frame materia l  that i s  not i n tended  to  be  exposed  by des ign .  

7 Summary 

The fol l owing  deta i ls  shal l  be  speci fied  i n  the  re levant speci fication :  

a)  Requ i rements  for markings  and  the  term inal  i denti fication  (see  6a)).  

b)  Detai l ed  requ i rements  for materia ls,  des ign ,  construction ,  and  workmansh ip  (see  6a)) .  

c)  Sample  s i ze.  
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Annex A 
(informative)  

 
External  visual  report form/checkl ist  

(example  only – not a  mandatory template)  

This  form  or an  equ ivalen t form  may be  used  to  report the  resu l ts  of external  visual  i nspection :  

Part number  

Description   

Lot number  

Suppl ier  

Appl icable  d rawing  number  

Appl icable  speci fication  number  

Quanti ty i nspected   

Quanti ty good   

Date   

Inspector  

Comments  – fai led  condi tion   

 

A.1  Leads  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

Cracked  or broken    

M i ss ing  or extra    

I ncorrect  p l acement  or spacing  (p i tch )    

I mproperl y ben t,  reverse-bent,  twisted ,  or 
m isshapen  

  

Non -copl anar seati ng    

Non -paral l e l    

Notched  or creased    

I mproper d imensions  (wid th ,  l eng th ,  th i ckness)    

I mproper foot  ang le  and /or foot  l eng th    

I mproper exi t  l ocati ons    

Metal  bu rrs    

M i ss ing  or improperl y l ocated  standoff swages    

Other   

*  Acceptabl e/Unacceptabl e  
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A.2  Lead  fin ish  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

Pi tted  or corroded    

M i ss ing    

Deepl y scratched  or abraded    

Cracked  or fl aked    

Extraneous  materia l    

I ci cl es    

Lump  (s l ump)    

Bri dged    

Oxid i zed    

Ti n  wh iskers ,  see  I EC 62483    

Con tam inated    

Other   

*  Acceptabl e/Unacceptabl e  

 

A.3  Moulding  and  mould  compound  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

I ncomplete  fi l l    

Su rface  p i ts ,  craters,  or p i nhol es    

E j ector p i n  marks  ( i ndentati ons)    

Top/bottom  reversal  (reverse  mold )    

Top/bottom  offset  (m isal i gnment)    

Cracked    

Gaps,  cracks,  or spaces  between  body and  
l eads  

  

Gaps,  cracks,  or spaces  between  body and  
mol ded-i n  metal  heat  s ink  

  

Su rface  b l i sters    

Su rface  den ts  (depressions)    

P l asti c  protrus ions  (fl ash)    

M i ss ing  l ead  1  i d enti fyi ng  mark   

Dam  bar protrusions    

Dam  bar i n trus ions    

Warped    

Con tam inated    

Other   

*  Acceptabl e/Unacceptabl e  
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A.4  Cri tical  sealant  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

I ncomplete  coverage    

Ai r bubbl es  or voi ds    

Su rface  p i ts ,  craters,  or p i nhol es    

Con tam inated    

Other   

*  Acceptabl e/Unacceptabl e  

 

A.5  Attachments  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

Excess ive  gaps,  cracks,  or spaces  i n  g l ue  
j oi n t  and  TIM  (thermal  i n terface  material )  

  

Sol der bri dg ing ,  sol der ba l l s    

M i ss ing  or extra    

M i spl aced  or m is-pos i ti oned    

Poor or improper fi t    

Cracked  or broken    

Bent  or warped    

Con tam inated    

Other   

*  Acceptabl e/Unacceptabl e  

 

A.6  Marking  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

I l l eg i ble  characters  (deformed ,  broken ,  fa i n t) ,  
See  I EC 60749-9  

  

M i ss ing  or extra  characters    

Wrong    

Doubled    

Extraneous  marks    

Other   

*  Acceptabl e/Unacceptabl e  
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A.7  Solder Bal ls  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

Low vol ume    

M i ss ing  or extra    

P i tted  or corroded    

Smeared    

Cracked  or broken    

Oxid i zed    

Con tam inated    

Other   

*  Acceptabl e/Unacceptabl e  

 

A.8  Substrate  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

Non -pl ated  areas    

Cracked ,  ch ipped ,  broken ,  or o therwise  
damaged  

  

B l i s ters ,  de lam inati on ,  or other sol dermask 
defects  

  

Extraneous  metal    

Bent  or warped    

Con tam inated    

Other   

*  Acceptabl e/Unacceptabl e  

 

A.9  Exposed  (Backside)  Si l icon  

I nspected:  Yes  No  N /A 

Defects  Li st  A/U *  Comments  

Physical  d amage  ( i . e. ,  cracks,  etch  marks,  
p i ts ,  scuffs ,  d imples ,  d i ngs,  scratches,  etc. )  

  

Fore ign  fi lm  or materi a l    

Other   

*  Acceptabl e/Unacceptabl e  
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Bibl iography 

I EC 60749-9,  Semiconductor devices – Mechanical and climatic test methods – Part 9:  
Permanence of marking  

 

___________ 
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