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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
LASER DISPLAY DEVICES –  

 
Part 1 -2:  Vocabulary and  letter symbols  

 
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  Commi 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 agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other 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 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 
paten t 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  62601 -1 -2  has  been  prepared  by I EC techn ica l  comm ittee  1 1 0:  
E lectron ic d isp lay devices.  

The  text of th is  s tandard  is  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

1 1 0/661 /FDIS  1 1 0/672/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voti ng  ind icated  in  the  above  table.  

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

A l i st of a l l  parts  i n  the  I EC  62906  series ,  publ i shed  under the  general  ti t le  Laser display 
devices,  can  be  found  on  the  I EC websi te.  

Copyright International  Electrotechnical  Commission  



 – 4  – I EC 62906-1 -2 : 201 5  © I EC 201 5  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page  of th is  publ ication  ind icates  
that  i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understand ing  of i ts  contents.  Users  shou ld  therefore print th is  document using  a  
colour printer.  
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LASER DISPLAY DEVICES –  
 

Part 1 -2:  Vocabulary and  letter symbols  
 
 
 

1  Scope 

This  part of I EC  62906  g ives  the  preferred  terms,  their defin i ti ons  and  symbols  for l aser 
d isplay devices  and  re levant  components  wi th  the  object of us ing  the  same term inology when  
publ ications  are  prepared  i n  d i fferent countries.   

2  Terms,  defin i tions,  and  abbreviations  

For the  purposes  of th is  document,  the  fol lowing  terms  and  defin i tions  apply.  

2. 1  Classi fication  of terms  

Terms for l aser d isplay devices  and  re levant  componen ts  are  class i fi ed  as  fol lows:  

a)  fundamental  terms;  

b)  terms  re lated  to  speckle;   

c)  terms  re lated  to  d isplay category;  

d )  terms  re lated  to  optica l  devices ;  

e)  terms  re lated  to  l i ght  sources.  

2.2  Fundamental  terms  

2.2. 1   
l aser d ispl ay device  
LDD   

d isplay device  us ing  a  l aser or l asers,  based  on  stimu lated  em ission  

2.2. 2   
h ybri d  laser d ispl ay device  
h ybri d  LDD  
h-LDD  

d isplay device  us ing  both  a  l aser or lasers  and  spontaneous  em ission -based  l i gh t sources  

2.3  Terms related  to  speckle  

2. 3. 1   
speckl e   

< l aser d isplay devices> i rregu larl y a l i gned  spatia l l y-modu lated  image created  by coheren t or 
partia l l y coherent  l i ghts  as  a  resu l t  of in terference  on  a  sensor p lane  of the  visual  sensory 
system  of the  observer 

Note  1  to  en try:  For a  human  observer,  the  sensor p l ane  of the  vi sual  sensory system  i s  the  reti na  of the  eye.  

2.3. 2   
monoch romatic  speckl e  

speckle  when  the  l i gh t  source  i s  monochromatic  or quasi -monochromatic  

2.3. 3   
colou r speckle  

speckle  when  the  l i ght  source  is  mu l ti -coloured  

Copyright International  Electrotechnical  Commission  
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2.3.4   
speckle  pattern  
i l l um inance d istribu tion  of speckle  

2.3.5   
speckle  contrast  ratio  
speckle  contrast  
SCR 
Cs  
ratio  of the  i l l um inance  standard  deviation  to  the  average  of the  speckle  pattern  i n  the  
measurement fi el d  

Note  1  to  en try:  See  Cl ause  A. 3  for fu rther i n formation .  

[SOURCE:  J .W.  GOODMAN ,  Speckle  Phenomena in  Optics:  Theory and Applications  

(Roberts  and  Company Publ ishers,  Colorado,  2006) ]  

2.3.6   
s ignal  to  noise  ratio   

<  speckle-oriented  noise>  i n verse  of the  speckle  con trast ratio  

2.3.7   
objective  speckle  

speckle  observed  by an  optical  sensory system  wi thou t imag ing  optics  

Note  1  to  en try:  See  Cl ause  A. 1  for fu rther i n formation .  

[SOURCE:  M .  KURASHIGE et a l . ,  The evaluation of speckle contrast with variable speckle  
generator,  J .  Soc.  I n fo.  D isp lay 1 9/9,  631 -638  (201 1 ) ]  

2.3.8   
subjective speckle  

speckle  observed  by a  vi sual  sensory system  wi th  imag ing  optics  

Note  1  to  en try:  See  Cl ause  A. 2  for fu rther i n formation .  

[SOURCE:  M .  KURASHIGE et a l . ,  The evaluation of speckle contrast with variable speckle 
generator,  J .  Soc.  I n fo.  D isplay 1 9/9,  631 -638  (201 1 ) ]  

2.3.9   
projected  speckle  
subjecti ve  speckle  aris ing  from  a  proj ected  i n terference pattern  created  by coheren t or 
partia l l y coheren t l i gh t on  a  screen  

Note  1  to  en try:  See  Cl ause  A. 2  for fu rther i n formation .  

[SOURCE:  M .  KURASHIGE  et  a l . ,  “Classification of subjective speckle for evaluation of laser 
display”,  SID  Symposium  D igest 45,  41 9-422  (201 4)]  

2.3. 1 0   
screen  speckle  
subjecti ve  speckle  aris i ng  from  the  scattering  or d i ffusion  of coheren t or partia l l y coherent 
l i gh t on  a  screen  

Note  1  to  en try:  See  A. 2  for fu rther i n formation .  

[SOURCE:  M .  KURASHIGE  et  a l . ,  “Classification of subjective speckle for evaluation of laser 
display”,  SID  Symposium  D igest 45,  41 9-422  (201 4)]  
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2.3. 1 1   
speckle  g rain  s ize  
spacing  of i n terference fringes  generated  by coheren t or partia l  coherent beams on  a  sensor 
p lane  of a  visual  sensory system  

2.3. 1 2   
min imum objective  speckle  grain  s ize  
sobj  
min imum  spacing  of i n terference  fri nges  wh ich  is  determ ined  by the  i n terference  of two  
coherent beams  from  the  opposi te  edges  of the  i l l um inated  area  to  the  sensor p lane  

Note  1  to  en try:  See  Cl ause  A. 1  for fu rther i n formation .  

2.3. 1 3   
m in imum subjective  speckle  g rain  s ize  
ssubj  
min imum  spacing  of in terference  fringes  wh ich  is  determ ined  by the  i n terference  of two  
coherent beams  from  the  opposi te  edges  of the  effective  d iameter of imag i ng  optics  to  the  
sensor p lane  

Note  1  to  en try:  See  Cl ause  A. 2  for fu rther i n formation .  

2.4  Terms related  to  d isplay category 

2.4. 1   
raster-scanned  projection  

image projection  (on  a  screen  or a  proj ection  p lane)  by raster-scann ing  l aser beams   

2.4.2   
fu l l -frame  projection  
image projection  (on  a  screen  or a  proj ection  p lane)  by a  2D  spatia l  l i gh t modu lator 

2.4.3   
l ine-scanned  projection  
image proj ection  (on  a  screen  or a  projection  p lane)  by a  combination  of a  1 D  spatia l  l i gh t  
modu lator and  a  1 D  optica l  scanner 

2.4.4   
front  projection  

image projection  (on  a  screen  or a  proj ection  p lane)  from  the  same s ide  as  the  observer 

2.4.5   
rear projection  
image  proj ection  (on  a  screen  or a  projection  p lane)  from  the  s i de  opposi te  to  that  of the  
observer 

2.4.6   
retina d i rect  projection  

image projection  d i rectl y on  the  retina  

2.5  Terms related  to  optical  devices  

2.5. 1   
screen  
projection  screen  
projection  plane  

plane  on  wh ich  an  image  i s  projected  and  observed  as  d i ffused  l i gh t  
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2.5.2   
l iqu id  crystal  on  s i l i con  
LCOS  

spatia l  l i ght  modu lator to  create  images,  based  on  l iqu id  crystal  fabricated  on  a  s i l icon  wafer  

2.5.3   
d ig i tal  mi rror device  
d ig i tal  micromirror device  
DMD  
spatia l  l i ght  modu lator to  create  images  by swi tch ing  a  M icro  E lectro  Mechan ica l  Systems 
(MEMS)  m i rror array 

2.6  Terms related  to  l ight sources  

2.6. 1   
second  harmonic  generation  laser  
SHG  laser 
coherent or partial l y coheren t l i ght source  of wh ich  photon  energy is  up-converted  to  twice  
that of the  pump l aser through  the  second  harmon ic generation  process  

3 Letter symbols  (quanti ty symbols  / un i t  symbols)  

See  Table  1 .  

Table  1  – Letter symbols  

C
s
 Speckle  contrast  rati o  

s
ob j

 M i n imum  objecti ve  speckle  g ra in  s i ze  (m )  

s
sub j

 M i n imum  subjecti ve  speckle  g rain  s i ze  (m )  

 

Copyright International  Electrotechnical  Commission  



I EC 62906-1 -2 : 201 5  © I EC 201 5  – 9  –  

Annex A 
(informative)  

 
Categorization  of speckle  and  speckle  contrast ratio  

A.1  Objective speckle  

Objective  speckle  i s  recogn ized  as  a  speckle  pattern  on  a  sensor p lane  wi thout  any imag ing  
optics.  F igure  A. 1  shows  an  optica l  configuration  for expla in ing  obj ecti ve  speckle  and  i ts  
sens ing  method .  I n  th is  case,  a  sensor array i s  s imply set at the  sensor p lane.  

 

Figure A. 1  – Optical  configuration  to  observe  objective  speckle  

The structure  of obj ecti ve  speckle  depends  on  the  surface  state  of the  screen ,  the  i l l um inated  
area  on  the  screen ,  and  the  d istance  between  the  screen  and  the  sensor p lane.  M in imum  
obj ecti ve  speckle  g rain  s ize  sobj  i s  defi ned  as  the  m in imum  spacing  of i n terference  fri nges  

generated  by i n terference  of two  coheren t beams  from  the  opposi te  edges  of the  i l l um inated  
area.  M in imum  obj ecti ve  speckle  grain  s i ze,  sobj  i s  obtained  by the  fol l owing  equation .  

 
obj

obj
sin2 θ

λ
=s  (A. 1 )  

where  

λ  i s  the  wavelength  of the  coherent beam ;  

θobj  i s  the  hal f-ang le  between  two  coherent beams  from  opposi te  edges  of the  i l l um inated  
area.  

The s i ze  of the  i l l um inated  area  and  the  d istance  between  the  sensor array and  the  screen  
shou ld  be  carefu l l y chosen  to  resolve  the  objecti ve  speckle  structure  sufficien tl y.  

A.2  Subjective speckle  

Subjecti ve  speckle  i s  recogn ized  as  a  speckle  pattern  on  a  sensor p lane  through  imag ing  
optics.  An  optical  configu ration  for expla in ing  the  subj ective  speckle  and  i ts  sensing  method  i s  
shown  in  F igure  A. 2 .  I n  th is  case,  a  camera,  implying  an  imag ing  system  consisti ng  of the  
sensor array and  imag ing  l enses,  i s  used  as  a  sensing  device.  For s impl ici ty,  a  s i ng le- lens  
system  represents  the  imag ing  system  i n  F igure  A. 2 .  

The  m in imum  speckle  structure  depends  on  local i zed  surface  structure  of the  screen  and  the  
angu lar apertu re  of imag ing  lens.  Therefore,  m in imum  subj ecti ve  speckle  gra in  s i ze  ssubj  i s  

θob j  

I l l um inated  area  

Sensor p l ane  

Sensor array 

Laser beam  

Screen  IEC  

Copyright International  Electrotechnical  Commission  



 – 1 0  – I EC 62906-1 -2 : 201 5  © I EC 201 5  

defined  as  the  m in imum  spacing  of in terference fri nges  wh ich  i s  determ ined  by i n terference of 
two coherent beams  from  the  opposi te  edges  of the  angu lar aperture.  M in imum  subjective  
speckle  gra in  s ize,  ssubj  i s  obtained  by the  fol lowing  equation .  

 
subj

subj
sin2 θ

λ
=s  (A. 2)  

where  

λ  i s  the  wavelength  of the  coherent beam ;  

θsubj  i s  the  hal f-ang le  between  two  coheren t  beams from  opposi te  edges  of the  effecti ve  
d iameter of the  imag ing  l ens  at  image  space.   

Un l ike  i n  the  case  of obj ecti ve  speckle,  m in imum  subj ective  speckle  gra in  s i ze  i s  not  
dependen t on  the  i l l um inated  area  on  the  screen  or the  d istance  from  the  screen ,  bu t  on  
angu lar aperture  of the  image space.  Therefore,  the  aperture  s i ze,  focal  l ength  of imag ing  
l ens  and  p ixe l  s i ze  of the  sensor array shou ld  be  carefu l l y chosen  to  resolve  the  s tructure  of 
subj ecti ve  speckle  clearly.   

 

Figure A.2  – Optical  configuration  to  observe  subjective speckle  

Subjective  speckle  i s  cl assi fied  i n to  two types  accord ing  to  i ts  generation  mechan ism .  F igure  
A. 3  shows  a  cl assi fication  map  of speckle.  

 

Figure A.3  – Classification  map  of speckle  

A.3  Speckle  contrast ratio  

As  a  measurement parameter of speckle,  speckle  contrast  ratio  Cs  i s  i n troduced  and  defined  

as:  

Angu l ar aperture  of image  space  

Sensor p l ane  

Sensor array 

I l l um inated  area  

Laser beam  

θsub j  

Camera  

Imag ing  l ens  

Screen  
IEC  

ori g i nated  from  the  d i spl ay u n i t  

ori g i nated  from  the  screen   

Speckle  

Objecti ve  speckle  

Subjecti ve  speckle  

Projected  speckle  

Screen  speckle  

measured  by non -imag ing  opti cal  measuring  method  

measured  by imag ing  opti cal  measuring  method  

IEC  
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I

C
σ

=s  (A. 3)  

where  

σ  i s  the  standard  deviation  of the  speckle  pattern ;  

I  i s  the  average  of the  speckle  pattern .  

Speckle  contrast ratio  Cs  i s  i n  general  ca lcu lated  us ing  the  i l l um inance  d istribu tion  of the  

captured  image,  and  appl icable  on l y to  monochromatic speckle.  
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