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THE INTERNATIONAL COMMISSION  ON  ILLUMINATION  

The  I n ternati onal  Commiss i on  on  I l l um inati on  (CIE)  i s  an  organ i zati on  devoted  to  i n ternat i onal  co -operat ion  and  exchange  
o f  i n formati on  among  i ts  member coun tri es  on  al l  matters  re lat i ng  to  the  art  and  science  o f  l i gh t i ng .   I ts  membersh ip  
consi s ts  of  the  Nat i onal  Commi ttees  i n  abou t  40  coun tri es.  

The  obj ectives  of  the  CIE  are:  
1 .  To  provi de  an  i n ternati onal  forum  for  the  d i scuss ion  of  al l  matters  re lat i ng  to  the  sci ence,  technology and  art  i n  the  

f i e l ds  o f  l i gh t  and  l i gh t i ng  and  for the  i n terchange  of  i n formati on  i n  these  f i e l ds  between  coun tri es .  
2 .  To  develop  basi c  s tandards  and  procedures  of  metro logy i n  the  f i e l ds  of  l i gh t  and  l i gh t i ng .  
3 .  To  provide  gu i dance  i n  the  appl i cati on  o f  pri nci pl es  and  procedu res  i n  the  deve lopmen t  of  i n ternat ional  and  nat i onal  

s tandards  i n  the  f i e l ds  of  l i gh t  and  l i gh t i ng .  
4 .  To  prepare  and  publ i sh  s tandards ,  reports  and  o ther publ i cat i ons  concerned  wi th  al l  matters  re lat i ng  to  the  sci ence,  

technology and  art  i n  the  f i e l ds  of  l i gh t  and  l i gh t i ng .  
5 .  To  main tai n  l i a i son  and  techn ical  i n teracti on  wi th  other i n ternati onal  organ i zat i ons  concerned  wi th  matters  re lated  to  

the  science,  technology,  s tandard i zat i on  and  art  i n  the  f i e l ds  of  l i g h t  and  l i gh t i ng .  

The  work of  the  CIE  i s  carri ed  ou t  by  Techn ical  C omm i ttees,  organ i zed  i n  seven  D iv i s i ons.   Th i s  work covers  subj ects  
rang i ng  from  fundamental  matters  to  al l  types  o f  l i g h t i ng  appl i cations.   The  s tandards  and  techn i cal  reports  developed  by 
these  i n ternat ional  D i vi s ions  of  the  CIE  are  accepted  th roughou t  t he  worl d .  
A  p l enary sess ion  i s  he ld  every fou r  years  at  wh i ch  the  work o f  the  D i v i s i ons  and  Techn i cal  Commi ttees  i s  reported  and  
reviewed,  and  plans  are  made  for  the  fu tu re.   The  CI E  i s  recogn i zed  as  the  au thori ty  on  a l l  aspects  o f  l i gh t  and  l i gh t i ng .   
As  such  i t  occupies  an  important  pos i t i on  among  i n ternati onal  organ i zat i ons .  
 
LA COMMISSION  INTERNATIONALE DE  L'ECLAIRAGE  

La Commiss i on  I n ternat i onale  de  l 'Eclai rage  (CIE)  est  une  organ isat i on  qu i  se  donne  pou r  bu t  l a  coopérat i on  
i n ternati onale  et  l 'échange  d ' i n fo rmati ons  en tre  l es  Pays  membres  su r  tou tes  l es  quest ions  re lat ives  à  l 'art  e t  à  l a  sci ence 
de  l 'éclai rage.   E l l e  est  composée  de  Com i tés  Nati onaux représen tan t  envi ron  40  pays.  

Les  obj ect i fs  de  l a  CIE  son t  :  
1 .  De  consti tuer  u n  cen tre  d 'étude  i n ternati onal  pou r  tou te  mat ière  re l evan t  de  l a  sci ence,  de  l a  technolog ie  e t  de  l 'art  

de  l a  l um ière  et  de  l 'éclai rage  et  pou r l 'échange  en tre  pays  d ' i n formati ons  dans  ces  domaines.  
2 .  D 'é laborer des  normes  et  des  méthodes  de  base  pou r l a  métro log ie  dans  l es  domaines  de  l a  l um ière  e t  de  

l 'éclai rage.  
3 .  De  donner des  d i rect i ves  pou r  l 'appl i cat i on  des  pri ncipes  e t  des  méthodes  d 'é laborat ion  de  normes  i n ternat ionales  

et  nat i onales  dans  l es  domaines  de  l a  l um ière  et  de  l 'éclai rage.  
4 .  De  préparer e t  publ i er  des  normes,  rapports  e t  au tres  textes ,  concernan t  tou tes  mati ères  re lat ives  à  l a  sci ence,  l a 

technolog ie  et  l 'art  dans  l es  domaines  de  l a  l um ière  et  de  l 'éclai rage.  
5 .  De  main ten i r  une  l i ai son  et  une  co l laborati on  techn i que  avec  l es  au tres  organ i sati ons  i n ternat ionales  c oncernées  

par  des  su j ets  re lat i fs  à  l a  sci ence,  l a  technolog ie ,  l a  normal i sati on  et  l 'art  dans  l es  domaines  de  l a  l um ière  et  de  
l 'éclai rage.  

Les  travaux de  l a  CIE  son t  e ffectués  par Com i tés  Techn iques,  organ i sés  en  sept  D iv i s i ons.   Les  su j ets  d 'études  
s 'étenden t  des  questi ons  fondamentales ,  à  tous  l es  types  d 'appl i cati ons  de  l 'éclai rage.   Les  normes  et  l es  rapports  
techn i ques  é laborés  par ces  D i v is ions  I n ternat i onales  de  l a  CIE  son t  reconnus  dans  l e  monde  en t ier.  
Tous  l es  quatre  ans,  une  Sess ion  p lén i ère  passe  en  revue  l e  t ravai l  des  D iv i s ions  et  des  Com i tés  Techn iques,  en  fai t  
rapport  et  établ i t  l es  pro j ets  de  travaux pou r l 'aven i r.   La  CIE  est  reconnue  comme l a  p l us  hau te  au tori té  en  ce  qu i  
concerne  tous  l es  aspects  de  la  l um ière  et  de  l 'éclai rage.   E l l e  o ccupe  comme te l l e  une  pos i t i on  importan te  parm i  l es  
organ isat ions  i n ternati onales.  
 
DIE  INTERNATIONALE BELEUCHTUNGSKOMMISSION  

Die  I n ternat ional e  Beleuch tungskommiss i on  (CIE)  i s t  e i ne  Organ i sati on ,  d i e  s i ch  der  i n ternat ional en  Zusammenarbei t  und  
dem  Austausch  von  I n formati onen  zwischen  i h ren  M i tg l i eds ländern  bezüg l i ch  der  Kunst  und  Wissenschaft  der  Li ch ttechn ik 
wi dmet.   D i e  M i tg l i edschaft  besteh t  aus  den  Nati onalen  Kom i tees  i n  rund  40  Ländern .  

D i e  Zi e l e  der  CIE  s i nd :  
1 .  E i n  i n ternat ionales  Forum  fü r  D i skuss ionen  al l er  Fragen  au f  dem  Gebiet  der  Wissenschaft ,  Techn ik und  Kunst  der 

Li ch ttechn ik und  fü r  den  I n formati onsaustausch  au f  d i esen  Gebieten  zwi schen  den  e i n ze l nen  Ländern  zu  se in .  
2 .  G rundnormen  und  Verfah ren  der  Messtechn ik au f  dem  Gebiet  der  Li ch ttechn i k zu  en twickeln .  
3 .  Ri ch t l i n i en  fü r  d i e  Anwendung  von  Pri nzi pi en  und  Vorgängen  i n  der  En twicklung  i n ternati onal er  und  nati onaler  

Normen  au f  dem  Gebiet  der  Li chttechn ik zu  erste l l en .  
4 .  Normen ,  Beri ch te  u nd  andere  Publ i kati onen  zu  erste l l en  u nd  zu  veröffen t l i chen ,  d i e  al l e  Fragen  au f  dem  Gebiet  der 

Wissenschaft,  Techn ik und  Kunst  der  Li ch ttechn ik betreffen .  
5 .  Li ai son  und  techn ische  Zusammenarbei t  m i t  anderen  i n ternat ionalen  Organ i sati onen  zu  un terhal ten ,  d i e  m i t  Fragen  

der  Wissenschaft,  Techn ik,  Normung  und  Kunst  au f  dem  Gebiet  der  Li ch ttechn ik zu  tun  haben .  

D i e  Arbei t  der  CIE  wi rd  du rch  Techn i sche  Kom i tees  gele i s tet,  d i e  i n  s i eben  Di v i s i onen  organ i s iert  s i nd .   D i ese  Arbei t  
betri f ft  Gebiete  m i t  g rund legendem  I nhal t  b i s  zu  al l en  Arten  der  Li ch tanwendung .   D i e  Normen  und  Techn i schen  Beri ch te,  
d i e  von  d i esen  i n ternat ional  zusammengesetzten  D i v i s i onen  ausgearbei tet  werden ,  s i nd  au f  der  ganzen  Wel t  anerkann t.  
Al l e  v i er  Jahre  f i ndet  e i ne  Sess ion  s tatt ,  i n  der  d i e  Arbei ten  der  D iv i s i onen  beri ch tet  und  überprü ft  werden ,  sowi e  neue 
P läne  fü r  d i e  Zukun ft  ausgearbei tet  werden .   D i e  CIE  wi rd  a l s  höchste  Au tori tät  fü r  al l e  Aspekte  des  Li ch tes  und  der  
Beleuch tung  angesehen .   Au f  d i ese  Wei se  un terhäl t  s i e  e i ne  bedeu tende  Stel l ung  un ter  den  i n ternat ionalen  
Organ isat i onen .  
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CIE  226:201 7  

I I  

Th is  Techn ical  Report  has  been  prepared  by CIE  Techn ical  Comm ittee  2 -64 of  D i vis i on  2  
"Physical  Measurement  of  Li gh t  and  Rad iati on ”  and  has  been  approved  by the  Board  of  
Adm in istrat ion  as  wel l  as  by D ivis ion  2  of  the  Comm ission  I n ternationale  de  l 'Eclai rage  for  
study and  appl ication .  The  document reports  on  curren t  knowledge  and  experience  wi th in  the  
speci f ic  f i e ld  of  l i gh t  and  l i gh ti ng  described,  and  i s  i n tended  to  be  used  by the  CIE  
membersh ip  and  o ther i n terested  parties .  I t  shou ld  be  noted,  however,  that  the  s tatus  of  th is  
document  i s  advisory and  not  mandatory.   

Ce  rapport  techn ique  a  été  é laboré  par  l e  Com i té  Techn ique  CIE  2 -64 de  l a D i vis i on  2  
"Mesures  Phys iques  de  l a Lum ière  et  des  Rad iati ons "  et  a  été  approuvé  par l e  Bureau  et  
D ivis ion  2  de  l a  Comm ission  I n ternati onale  de  l 'Eclai rage,  pour étude  et  emplo i .  Le  document 
expose  l es  connaissances  et  l 'expérience  actuel l es  dans  l e  domaine  particu l i er  de  l a  l um ière  
et  de  l 'éclai rage  décri t  i c i .  I l  est  desti né  à être  u t i l i sé  par les  membres  de  l a CIE  et  par tous  
l es  i n téressés.  I l  fau t  cependan t  noter que  ce  document  est  i nd icati f  e t  non  obl igato i re.   

D ieser Techn ische  Berich t  i s t  vom  Techn ischen  Kom i tee  CIE  2 -64 der  D i vis i on  2  
"Physikal ische  Messungen  von  Lich t  und  Strah lung "  ausgearbei tet  und  vom  Vorstand  sowie  
D ivis ion  2  der  Comm ission  I n ternationale  de  l 'Eclai rage  gebi l l i g t  worden .  Das  Dokument  
berich tet  über den  derze i t i gen  Stand  des  Wissens  und  Erfahrung  in  dem  behandel ten  Gebiet 
von  Lich t  und  Beleuchtung ;  es  i st  zu r Verwendung  durch  CIE -Mi tg l i eder  und  durch  andere  
I n teress ierte  bestimmt.  Es  so l l te  j edoch  beach tet  werden ,  dass  das  Dokument  e ine  
Empfeh lung  und  keine  Vorschri ft  i s t.   

Any men tion  of  organ izations  or products  does  not  impl y endorsement  by the  CIE.  Wh i ls t  
every care  has  been  taken  i n  the  compi lation  of  any l i s ts,  up  to  the  t ime  of  goi ng  to  press,  
these  may not  be  comprehens ive.   

Tou te  mention  d 'organ isme ou  de  produ i t  n ' impl i que  pas  une  préférence  de  l a CIE .  Malgré  l e  
so in  apporté  à l a  compi lation  de  tous  l es  documents  j usqu 'à l a  m ise  sous  presse,  ce  travai l  ne  
saurai t  être  exhausti f.   

D ie  Erwähnung  von  Organ isati onen  oder Erzeugn issen  bedeutet  keine  B i l l i gung  durch  d ie  
CIE.  Obg le ich  g roße  Sorg fal t  bei  der Erste l l ung  von  Verzeichn issen  b is  zum  Zei tpunkt  der  
Drucklegung  angewendet  wurde,  besteh t  d i e  Mög l i chkei t,  dass  d i ese  n ich t  vo l ls tänd ig  s ind .   
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HIGH-SPEED TESTING  METHODS FOR LEDS 

Summary 

There  are  s i gn i f i cant  d i fferences  between  LED  packages  or LED  ch ips  and  conventional  l i g h t  
sources  wh ich  requ i re  measurements  under speci f ic  measurement cond i t ions.   

The  absence  of  a  heat  s i nk al l ows  on l y to  use  short  curren t  pu lses  for the  optical  
measurements  i n  order to  avoid  s ign i f icant  heating  of  the  device  under test.  The  readings  
under these  pu lsed  cond i t i ons  can  be  converted  i n to  values  under the  f i nal  appl ication  
cond i t i ons  e. g .  by us i ng  the  correspond ing  datasheet  i n formation .  The  h i gh -speed  
measurement procedures  necessary for h i gh -volume production  testing  requ i re  also  special  
measurement  confi gurati ons.  These  are  based  on  the  recommendation s  of  the  Techn ical  
Report  CIE  1 27:2007  or shou ld  at  l east  be  traceable  back to  these.  

Th is  report  describes  i n  detai l  the  measurement  procedures  and  confi gurati ons  that  can  be  
used  to  perform  h i gh -speed  measurements  on  LED  packages  and  LED  ch ips.  Speci f ic  
properties  of  LEDs  wh ich  need  to  be  considered  (e. g .  curren t  and  temperature  dependency of  
e lectrical  and  optical  propert ies)  are  also  h i gh l i gh ted .  

 

PROCEDURE DE MESURE A GRANDE VITESSE DES LEDS 

Résumé 

I l  ex iste  des  d i fférences  s ign i f i cati ves  en tre  l es  LEDs  en  boît iers  ou  l es  puces  LEDs  et  les  
sources  de  l um ière  conven tionnel l es  qu i  impl i quent  des  condi t ions  de  mesures  spéci fi ques.  

Une  absence  de  d iss ipateur therm ique  obl ige  à travai l l er  avec de  brèves  impu ls ions  de  
courant afin  d ’évi ter l ’ échauffement du  d ispos i ti f sous  test.  Les  valeurs  obtenues  en  mode 
pu lsé  pourron t  être  ensu i te  converties  en  valeurs  corresp ondant aux cond i ti ons  de  l ’ u ti l i sation  
f inale,  par exemple  en  u t i l i sant  l es  données  de  l a f i che  produ i t.  Les  procédures  de  mesure  en  
impu ls ionnel ,  nécessai res  pour l es  tests  de  productions  en  séri e ,  demandent  des  
configurati ons  de  mesures  spéci fi ques.  Ces  confi gu rations  sont  basées  sur  l es  
recommandations  du  rapport  techn ique  CIE  1 27:2000  ou  au  moins  raccordables  à ces  
recommandations.  

Ce  rapport  décri t  en  détai l  l es  procédures  de  mesures  et  l es  confi gu rations  qu i  peuvent  être  
u t i l i sées  pour mesurer l es  LEDs  en  bo i ti ers  ou  les  puces  LEDs  en  impu ls ionnel .  Les  
propriétés  des  LEDs  qu i  do iven t être  prises  en  compte  (c’est -à-d i re  l e  couran t  et  l a  
dépendance  en  température  des  propriétés  é lectri ques  et  opt i ques)  sont  aussi  détai l l ées.   

 

HOCHGESCHWINDIGKEITSMESSMETHODEN FÜR LEDS 

Zusammenfassung  

Wesentl i che  Untersch iede  zwischen  LED  Bautei len  oder LED  Ch ips  e i nersei ts  und  
konventionel len  Lich tquel len  anderersei ts  erfordern  Messungen  un ter spezi f ischen  
Bed ingungen.  

D ie  Abwesenhei t  e iner Wärmesenke erlaubt  fü r  d ie  Durchführung  der optischen  Messungen  
nur d ie  Verwendung  kurzer Strompu lse,  um  eine  wesen tl iche  Erwärmung  der Testobjekte  zu  
vermeiden .  D ie  Messwerte  fü r  d iese  gepu ls ten  Messbed ingungen  können ,  z. B.  un ter  
Verwendung  entsprechender Datenblatt i n formationen ,  i n  Werte  fü r  d ie  endgü l t i gen  
Anwendungsbed ingungen  umgerechnet  werden .  D ie  fü r  Hochvolumen -Produkti onstests  
erforderl ichen  Hochgeschwind igkei ts -Messprozeduren  erfordern  ebenfal l s  spezie l l e  
Messanordnungen .  D iese  basieren  au f  den  Empfeh lungen  des  Techn ischen  Berich ts  C IE  
1 27:2007  oder so l l ten  zum indest  au f  d iese  zu rückgeführt  werden  können.  
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D ieser Berich t  beschre ibt  detai l l i ert  d ie  Messprozeduren  und  -anordnungen ,  m i t  denen  
Hochgeschwind igkei tsmessungen  an  LED  Bau tei len  und  LED  Ch ips  du rchgeführt  werden  
können .  Spezi f ische  E i genschaften  von  LEDs,  d ie  berücksichti g t  werden  müssen  (z. B.  Strom -  
und  Temperaturabhäng igkei t  e l ektrischer und  optischer  E i genschaften) ,  werden  ebenfal ls  
erläu tert.  
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1  Introduction  

This  report  and  the  Techn ical  Report  CIE  225:201 7  on  optical  measurement of  h i gh -power 
l i gh t  em i tt i ng  d iodes  (HP-LEDs,  see  3 . 3)  (CIE  201 7)  are  i n tended  to  extend  the  scope  of  the  
techn ical  report  CIE  1 27 :2007 on  Measurement  of  LEDs  (CIE  2007) .  Th is  document deals  wi th  
optical  measurement of  LEDs  and  h i gh -power LEDs  on  wafer and  at  product  l evel  us i ng  pu lse  
methods  i n  the  production  envi ronment.  I t  does  not  describe  the  measurement  methods  for  
l aboratories ;  such  in formation  can  be  found  i n  (CIE  201 7) .  The  focus  i s  on  measurements  
during  mass  LED  producti on  for the  purpose  of  LED  sorti ng  accord ing  to  thei r  d i fferent  optical ,  
co lorimetric,  and  e lectrical  properti es,  wh ich  i s  often  referred  to  as  the  binn ing  process.  CIE  
225:201 7  covers  the  l aboratory measurements  of  h i gh -power LED  products  us ing  DC  
methods.  Both  the  pu lse  methods  described  i n  th i s  document and  the  DC  methods  described  
i n  CIE  225:201 7 reference  measurements  to  the  j uncti on  temperature  of  the  LED.  

Due  to  the  very compl icated  LED  production  processes,  s tarti ng  from  g rowing  the  epi taxial  
l ayers ,  via ch ip  processing  and  f i nal  d ie  packag ing  (d ie  bond,  wi re  bond ,  encapsu lati on ,  etc. )  
combined  wi th  the  usage  of  various  materials ,  i t  i s  necessary to  test  al l  LEDs  to  ensure  a h i gh  
qual i ty i n  terms  of  speci f i ed  colour,  bri gh tness,  and  vo l tage.  

Since  today’s  LED  manufacturing  processes  suffer from  process  variations  wh ich  are  h igher 
than  accepted  by the  market,  the  LEDs  must  be  sorted  in to  various  g roups  wi th  narrow ranges  
of  bri gh tness,  colour and  other parameters,  such  as  forward  vo l tage,  during  the  ou tgoing  
testing  process.  Th is  leads  to  the  need  for  precise  and  very fast  testing  methods  and  test  
equ ipment.   

Al l  optical  and  e lectrical  parameters  of  so l i d -state  l i gh t  sources  are  h i gh l y temperatu re -
dependen t.  Th is  means  that  defi n i t ions  of  the  test  envi ronment and  dri vi ng  cond i ti ons  are  
necessary to  g i ve  resu l ts  wh ich  can  be  reproduced  in  o ther faci l i t i es  wi th  l ow uncertain ty,  and  
can  be  used  to  calcu late  optical  valu es  for  the  l ater appl ications.  

2 Purpose of  the report  

The pu rpose  of  th is  report  i s  to  g i ve  recommendations  for the  test ing  of  LEDs  during  
producti on  and  the  i n formation  that  shou ld  be  g i ven  to  correctl y i n terpret  the  resu l ts  of  these  
measurements .  Th is  i s  necessary especial l y due  to  the  fact  that  i deal  test i ng  of  l i gh t-em i tt i ng  
areas  at  a  f i xed ,  constant,  temperature  wi th in  around  a 1 0-ms  peri od  i s  not  poss ible.  The 
rated  operating  cond i t ions  appl i ed  during  the  ou tgoing  tests  of  LEDs  at  ch ip  or  package  l eve l  
usual l y do  not  and  cannot  complete l y correspond  to  typical  operating  cond i t i ons  once  the  
LEDs  are  assembled  i n  thei r  f i nal  appl icati on ,  wh ich  provides  the  thermal  management 
necessary,  e . g .  for DC  operati on .   

Wi th in  th is  report  i t  wi l l  be  shown  that  by proper speci f i cation  of  measu rement cond i t ions ,  
i ncl ud ing  a proper def in i t i on  of  certain  t ime  sett i ngs,  h i gh l y reproducible  measurement  resu l ts  
(necessary for good  correlat ion  between  d i fferent  l evels  of  i n tegration)  can  be  ach ieved .  

3 Terminology 

For the  pu rposes  of  th is  document  the  terms  and  defi n i t i ons  g i ven  i n  CIE  S  01 7/E:201 1  ( CIE  
201 1 a)  and  CIE  S  01 7-SP1 /E:201 5  (CIE  201 5b) ,  and  the  fo l lowing  appl y.  

3.1  
LED epi -wafer   
compound  sem iconductor epi taxial  f i lm  g rown  on  su i table  substrate .  

3.2  
LED-processed  wafer  
wafer  wi th  ch ip  fabricati on  process  before  separation  in to  s ing le  LED  d ice  
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3.3  
high-power LED  
HP-LED 
LED  package  that  requ i res  a heat  s ink or other means  of  thermal  management  for thei r 
normal  operati on  

Note  1  to  en try:  A h i gh -power LED  i s  typi cal l y  equ ipped  wi th  a  ded icated  cool i ng  su rface  th rough  wh ich  
heat  i s  transferred  du ri ng  normal  operati on .  

3.4 
chuck 
carrier  
movable  stage  to  ho ld  the  LED-processed  wafer i n  e lectrical  con tact  

3.5  
SOT  
Start  Of  Test  
signal  sent  from  test  hand ler  to  test  system  to  start  test  sequence  

3.6  
EOT 
End  Of  Test  
signal  sent  from  test  system  to  test  hand ler  i nd icati ng  that  the  test  sequence  i s  completed  

3.7 
fixture   
mechan ical  part  of  the  test  s tati on  or  hand ler,  con tain ing  a test  nest  wi th  some clamps  to  ho ld  
the  device  under test  duri ng  testi ng  and  to  contact  the  device  under test  to  suppl y the  current  

3.8 
contact  p in   
contact  
th in  need le  for  con tacting  the  LED  lead  

3.9  
source measure un i t  
SMU  
test  i nstrument wh ich  i s  capable  of  both  sourcing  and  measuring  e lectrical  quanti ti es  at  the  
same t ime  

3.1 0  
optical  test  head  
en trance  optic  of  opt ical  test  equ ipment,  

EXAMPLES:  Geometries  accord ing  to  C IE  1 27:2007.  

3.1 2  
hand  test  stat ion  
si te  to  hand le  devices  under  test  manual l y and  to  pos i t ion  them  one  by one  i n to  a  f i xtu re  

3.1 3  
test  hand ler  
mach ine  to  handle  and  to  pos i ti on  the  devices  under  test  au tomatical l y i n to  a f i xtu re  wi th  the  
con tacts  i n  fron t  of  the  test  head  

3.1 4 
test  station   
posi t ion  of  the  f i xtu re  i n  an  au tomatic  test  handler or  manual  test  hand ler where  the  f ixtu re  i s  
exactl y al i gned  to  the  optical  test  head  
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3.1 5  
sorter  
mach ine  wh ich  i s  responsible  to  segregate  the  tested  LEDs  i n to  phys ical  b i ns  accord ing  to  the  
bin  i n formation  from  the  test  equ ipment  

4 Factors influencing  the LED performance  

 Electrical  and  optical  driving  condi tions  

Figu re  1  shows  the  mutual  dependence  of  e l ectrical  and  optical  par ameters  (note:  parameters  
express ing  co lour are  not  expl ic i t l y mentioned  i n  th is  d i agram ) .  I n  the  next  subclauses  the  
consequences  of  varying  forward  curren t ,  IF ,  or  pn - junction  temperature ,  TJ ,  wi l l  be  described .  

Al l  s tatements  for l um inous  f l ux  i n  the  fo l lowing  subclauses  are  also  val i d  for l um inous  
i n tens i ty;  on l y l um inous  f l ux  i s  d i scussed  here.   

 

 

NOTE  Colou r of  the  arrows:  red :  temperatu re;  g reen :  cu rren t;  vi o let:  opti cal  power  

Figure 1  –  Mutual  dependence of  LED major operating  characteristics  

 Electrical  driving  condi tions  

Due to  the  e lectrical  d i ode  characterist ics,  LEDs  shou ld  be,  and  usual l y are,  dri ven  at  
constan t  forward  current  (DC or pu lsed) ,  also  referred  to  as  current generator driven  mode  of  
operati on .  Al l  key parameters  of  an  LED  –  vo l tage,  total  l i gh t  ou tpu t,  and  i n  almost  al l  cases  
the  co lour of  the  em i tted  l i gh t  –  depend  on  the  suppl ied  e lectrical  forward  curren t ,  IF .  Fi gure  2  
to  Figure  4  show the  typi cal  IF-dependence  of  the  forward  vo l tage ,  UF ,  re lati ve  total  l um inous  
f lux,  v(IF)  /  v(IF, r) ,  and  dom inan t  wavelength  (co lour)  sh i ft  for  a  red,  g reen  and  bl ue  LED,  
respectivel y (IF, r:  forward  curren t,  IF,  at  rated  cond i t i ons) .  S ince  data are  shown  for a  constan t  
pn- j unction  temperature ,  TJ  =  25  °C,  packag ing  i s  i rre levant,  so  these  f i g ures  represent  a bare  
LED  ch ip  as  wel l  as  a complete  LED  package  or modu le.  
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Figure 2  –  Typical  IF(UF)  characterist ics of  a  red ,  g reen  and  a  blue LED,  correspond ing  
to  a  j unction  temperature  TJ  =  25  oC 

 

Figure 3  –  Typical  forward  current  (IF)  dependence of  the relative luminous flux of  a  red ,  
g reen  and  a  blue LED,  correspond ing  to  a  junction  temperature TJ  =  25  °C  
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