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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
OPTICAL AMPLIFIERS –  

 
Part 2:  Single  channel  appl ications  –  
Performance specification  template 

 
FOREWORD 

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

2 )  The  formal  deci 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  sub jects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

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

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

5)  I EC  i tse l f does  not  provi de  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  not  responsibl e  for any 
services  carri ed  ou t  by i n dependen t  certi fi cati on  bod i es .  

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

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i cal  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property d amage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i n cl ud i ng  l ega l  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 tion  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  pub l i cati ons  i s  
i nd i spensabl e  for the  correct appl 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.  

I n ternational  Standard  IEC  61 291 -2  has  been  prepared  by subcommi ttee  86C:  F ibre  optic 
systems  and  active  devices,  of I EC  techn ical  commi ttee  86:  F ibre  optics.  

Th is  fourth  ed i tion  cancels  and  replaces  the  th i rd  ed i tion  publ ished  i n  201 2 .  Th is  ed i tion  
consti tu tes  a  techn ical  revision .  

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

a)  the  ti tl e  of th is  standard  has  been  changed  from  d ig i ta l  appl ications  to  s ing le  channel  
appl ications;  

b)  the  scope  has  been  changed  and ,  as  a  resu l t,  the  ti tl es  of tables  have  been  changed ;  

c)  Terms  and  defin i tions  have  been  revised ;  
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d )  three  tables  regard ing  the  min imum  l i st of re levant parameters  of power ampl i fiers,  pre-
ampl i fi ers  and  l i ne  ampl i fi ers  based  on  semiconductor optical  ampl i fier (SOA)  components  
have  been  added ;   

e)  transien t parameters  have  been  added  i n  the  m in imum  l i st of re levant parameters  of pre-
ampl i fiers  and  l i ne  ampl i fi ers  based  on  optical  fibre  ampl i fier (OFA)  modu le.    

The  text of th is  standard  i s  based  on  the  fol lowing  documents:  

CDV Report  on  voti ng  

86C/1 31 8/CDV 86C/1 365/RVC 

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  i n  the  report on  
voting  i nd icated  i n  the  above  table.  

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

A l i st  of a l l  parts  i n  the  I EC  61 291  series,  publ ished  under the  general  ti tl e  Optical amplifiers,  

can  be  found  on  the  IEC websi te.   

The  commi ttee  has  decided  that the  conten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
related  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 tion ,  or 

•  amended .  

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

 

Copyright International  Electrotechnical  Commission  



I EC  61 291 -2: 201 6  © I EC 201 6  – 5  – 

 

I NTRODUCTION  

Th is  I n ternational  Standard  i s  devoted  to  the  subject of optical  ampl i fiers.  The  technology of 
optical  ampl i fiers  i s  sti l l  rapid ly evolving ,  hence  amendments  and  new add i tions  to  th is  
standard  can  be  expected .  Each  abbreviation  i n troduced  i n  th is  standard  i s  general l y 
explained  in  the  text the  fi rst time  i t  appears.  However,  for an  easier understand ing  of the  
whole  text,  a  l i st  of a l l  abbreviations  used  in  th is  standard  i s  g i ven  i n  Clause  3 .  
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OPTICAL AMPLIFIERS –  
 

Part 2:  Single  channel  appl ications  –  
Performance specification  template 

 
 
 

1  Scope  

Th is  part of I EC  61 291  provides  a  performance  speci fication  template  wh ich  appl ies  to  optical  
ampl i fi ers  (OAs)  to  be  used  in  s ing le  channel  appl ications.  Mu l tichannel  appl ications  are  
covered  i n  I EC  61 291 -4.  

The  object of th is  performance speci fi cation  template  i s  to  provide  a  frame for the  preparation  
of performance  standards  and /or product speci fi cations  on  the  performance  of OA devices  to  
be  used  i n  s ing le  channel  appl ications.  I n  the  performance  standards  or product speci fi cations,  
other speci fications  such  as  ratings,  operating  cond i tions,  tests  and  pass/fai l  cri teria  cou ld  be  
included  in  add i tion  to  the  requ i rements  based  on  th is  performance  speci fi cation  template.  

Product speci fication  wri ters  may add  speci fication  parameters  and /or g roups  of speci fication  
parameters  for particu lar appl ications.  However,  product speci fication  wri ters  shou ld  not 
remove  speci fication  parameters  speci fied  i n  th is  standard .  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  in  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  60825-1 ,  Safety of laser products – Part 1 :  Equipment classification and requirements 

I EC  61 000  (al l  parts),  Electromagnetic compatibility (EMC)   

I EC  61 290-1  (al l  parts),  Optical amplifiers – Test methods – Part 1 :  Power and gain  
parameters 

I EC  61 290-3  (a l l  parts) ,  Optical amplifiers – Test methods – Part 3:  Noise figure parameters 

I EC  61 290-4-3,  Optical amplifiers – Test methods – Part 4-3: Power transient parameters –.  
Single channel optical amplifiers in  output power control 

I EC  61 290-5  (a l l  parts) ,  Optical amplifiers – Test methods – Part 5:  Reflectance parameters 

I EC  61 290-6-1 ,  Optical fibre amplifiers – Basic specification – Part 6-1 : Test methods for 
pump leakage parameters – Optical demultiplexer 

I EC  61 290-1 1  (a l l  parts),  Optical amplifiers – Test methods – Part 11 -1 :  Polarization mode 
dispersion parameter   

I EC  61 291 -1 ,  Optical amplifiers – Part 1 :  Generic specification  

I EC  61 291 -5-2,  Optical amplifiers – Part 5-2:  Qualification specifications – Reliability 
qualification for optical fibre amplifiers 
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I EC  TS  62538:2008,  Categorization of optical devices 

3  Terms,  defin i tions  and  abbreviated  terms 

3.1  Terms  and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g iven  i n  I EC  61 291 -1 ,  
I EC  TS  62538  and  the  fol lowing  apply.   

NOTE  Poss i b l e  suppl emen tary defi n i ti ons  speci fi c  to  OAs  for s i ng le  channel  appl i cati ons  can  be  g i ven  i n  product  
speci fi cati ons.  

3.1 .1   
optical  ampl i fier 
OA  
optical  wavegu ide  device  con tain ing  a  su i tably pumped ,  active  med ium  wh ich  i s  able  to  
ampl i fy an  optical  s ignal  

[SOURCE:  I EC  TR 61 931 : 1 998,  2 . 7 .75]  

3.1 .2   
optical  fibre  ampl i fier  
OFA  
optical  ampl i fi er made  of acti ve  optical  fibre  wh ich  i s  doped  wi th  rare-earth  i ons,  or wh ich  
presents  non-l i near optical  effects  i n  order to  obtain  optical  ampl i fication  

3.1 .3   
semiconductor optical  ampl i fier 
SOA  
optical  ampl i fi er i n  wh ich  the  active  optical  wavegu ide  i s  formed  by a  semiconductor l aser 
d iode  structu re,  wh ich  wi l l  be  e lectrical l y pumped  

[SOURCE:  I EC  TR 61 931 : 1 998,  2 . 7. 77]  

3.1 .4  
optical  element 
unpackaged  or partia l l y packaged  optical  basic un i t,  typical l y non  repai rable  and  
non-re-workable  (at l east by users)  

Note  1  to  en try:  Examples  of optical  e l emen ts  i ncl ude  l aser ch ips  or l aser d i odes,  photod i odes,  l enses,  pri sms,  
optical  co l l imators ,  g rati ng  ch ips  and  fi l ter ch ips .  

[SOURCE:  I EC  TS  62538: 2008,  2 . 2 . 1 ]  

3.1 .5   
optical  component 
packaged  un i t  comprising  at l east one  optical  e lement,  typical l y non  repai rable  and  
non-re-workable  (at  l east by users),  su i tably p ig ta i led  or connectorized  

Note  1  to  en try:  Examples  of opti ca l  componen ts  i ncl ude  packaged  l asers,  photod iodes,  opti ca l  sp l i tters,  coupl ers ,  
a ttenuators ,  i sol ators,  MEMS’s  and  modu l ators .  

[SOURCE:  I EC  TS  62538: 2008,  2 . 2 . 2 ]  

3.1 .6   
optical  module  
packaged  i n tegration  of optical  component and /or e lements,  accompl ish ing  defined  
functional i ty,  typical l y repai rable  and  re-workable  

Note  1  to  en try:  An  opti cal  modu l e  may compri se  e l ectron ic componen ts.  
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Note  2  to  en try:  An  opti cal  modu l e  i s  to  be  u sed  as  i t  i s ;  u sers  are  not  normal l y enabl ed  to  re-arrange  i nner 
componen ts  or add  other componen ts  i ns i de .  

[SOURCE:  I EC  TS  62538: 2008-2. 2 .5]  

3.1 .7   
OFA component 
fibre-pig tai led  optical  component that consists  of fi bre  based  gain  med ium  such  as  an  erbium-
doped  fibre,  one  or more  optical  i solator(s),  optical  couplers  for the  wavelength-selector or the  
power mon i tor,  a  package  and  fibres  

Note  1  to  en try:  An  OFA componen t  may i ncl ude  an  opti ca l  fi l ter,  such  as  a  ga i n  equal i zi ng  fi l ter or ASE  re j ecti on  
fi l ter,  and  other possi b l e  componen ts .  

3.1 .8   
OFA modu le  
fibre-pig tai led  optical  modu le  that consists  of an  OFA component,  pump l aser component(s)  
wi th  d riving  ci rcu i t,  mon i tor photod iode  component(s)  wi th  d riving  ci rcu i t  and  a  control  ci rcu i t  

3.1 .9   
SOA element 
optical  e lement of SOA that consists  of a  semiconductor ch ip  

3.1 . 1 0   
SOA component 
fibre-pig tai led  optical  component that consists  of an  SOA e lement,  l enses,  optical  i solator(s)  
( i f necessary),  a  thermoelectric cooler (TEC),  a  thermistor,  a  package  and  fibres  

3.2  Abbreviated  terms  

EMC electromagnetic compatib i l i ty 

OA optical  ampl i fier 

OFA optical  fibre  ampl i fi er 

SOA semiconductor optical  ampl i fier 

TEC thermoelectric cooler 

4 Performance specification  template  for power ampl i fiers  

The  fol lowing  template  con tains  m in imum  performance  parameters  to  be  i ncluded  in  
speci fications  of OFA components  or modu les  (see  Table  1 )  and  SOA components  
(see  Table  2)  to  be  used  as  power ampl i fiers  i n  s i ng le  channel  appl ications,  together wi th  thei r 
speci fication  cri teria  ( that i s  i n  terms  of the  maximum  value,  m in imum  value  or both) ,  and  the  
i nd ication  of the  correspond ing  standard  test method .  Note  that the  l i st  of the  m in imum  
parameters  for SOAs  (see  Table  2)  covers  SOA components  on ly,  because  most SOA 
products  are  curren tl y traded  i n  the  form  of the  component us ing  a  package,  such  as  a  
bu tterfly-type  package.  
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Table  1  – M in imum  relevant parameters  for power ampl i fiers  based  on  OFA components  
or modules  using  active  fibre  specified  for s ing le  channel  appl ications  

 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Transmission  
characteri stics  

 

I npu t  power range  dBm    I EC  61 290-1  seri es  

Ou tpu t  power rangea  dBm    I EC  61 290-1  seri es  

Gai na  dB    I EC  61 290-1  seri es  

Waveleng th  band  nm    I EC  61 290-1  seri es  

S i gnal -spon taneous  noi se  
fi gu re  

dB  n /a   I EC  61 290-3  seri es  

Pol arizati on  d ependen t  gai n  dB  n /a   I EC  61 290-1  seri es  

Reverse  ampl i fi ed  
spon taneous  em issi on  power 
l evel  

dBm  n /a   I EC  61 290-3  seri es  

I npu t  refl ectanceb  d B  n /a   I EC  61 290-5  seri es  

Retu rn  l ossb  dB   N /A I EC  61 290-3  seri es  

Maximum  refl ectance  tol erable  
at  i npu t 

dB  n /a   I EC  61 290-5  seri es  

Maximum  refl ectance  tol erable  
at  ou tpu t 

dB  n /a   I EC  61 290-5  seri es  

Pump  l eakage  to  i npu t  dBm  n /a   I EC  61 290-6-1  

Pump  l eakage  to  ou tpu t  dBm  n /a   I EC  61 290-6-1  

Maximum  total  ou tpu t  power dBm  n /a   I EC  61 290-1  seri es  

Envi ronmental  
and  rel iabi l i ty 
parameters  

Operati ng  temperatu re  °C  See  
I EC  61 291 -

5-2  

See  
I EC  61 291 -

5-2  

 

Maximum  operati ng  re l a ti ve  
hum id i ty  

%  n /a  See  
I EC  61 291 -

5-2  

 

Maximum  
operati ng  
vi brati on  
severi ty  

 

Range  of 
frequencies  

Hz  See  
I EC  61 291 -

5-2  

See  
I EC  61 291 -

5-2  

 

Ampl i tude  
peak-to-peak 

mm  n /a  See  
I EC  61 291 -

5-2  

 

Du rati on  s  n /a  See  
I EC  61 291 -

5-2  

 

S torage  temperatu re  °C  See  
I EC  61 291 -

5-2  

See  
I EC  61 291 -

5-2  

 

Maximum  storage  
re l ati ve  humid i ty  

%  n /a  See  
I EC  61 291 -

5-2  

 

Maximum  
shock 
severi ty,  free  
d rop  

Drop  he igh t mm  n /a  See  
I EC  61 291 -

5-2  

 

Fa i l u re  rate  

 

F I T   n /a  See  
I EC  61 291 -

5-2  

 

a  E i ther ou tpu t power range,  gai n ,  or both  shal l  be  s tated .  

b  E i ther i npu t  refl ectance  or retu rn  l oss  shal l  be  speci fi ed .  

n /a :  not  appl i cabl e  
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Table  2  – M in imum  relevant parameters  for power ampl i fiers  based  on  SOA components  
specified  for s ing le  channel  appl ications  

 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Transmission  
characteristicsa  

I npu t  power range  dBm    I EC  61 290-1  
seri es  

Ou tpu t  power rangeb  dBm    I EC  61 290-1  
seri es  

Gai nb  d B  n /a   I EC  61 290-1  
seri es  

Satu rati on  ou tpu t  power dBm  n /a   I EC  61 290-1  
seri es  

Waveleng th  band  nm    I EC  61 290-1  
seri es  

Gai n  ri ppl ec  dB  n /a   U nder 
cons iderati on  

S i gna l -spon taneous  noi se  fi gu re  dB  n /a   I EC  61 290-3  
seri es  

Pol ari zati on  dependen t gai n  dB  n /a   I EC  61 290-1  
seri es  

Forward  ampl i fi ed  spon taneous  
em iss i on  power l evel  

dBm  n /a   I EC  61 290-3  
seri es  

Reverse  ampl i fi ed  spon taneous  
em iss i on  power l evel  

dBm  n /a   I EC  61 290-3  
seri es  

I npu t  refl ectance  dB  n /a   I EC  61 290-5  
seri es  

Maximum  refl ectance  tol erable  
at  i npu t 

dB  n /a   I EC  61 290-5  
seri es  

Maximum  refl ectance  tol erable  
at  ou tpu t 

dB  n /a   I EC  61 290-5  
seri es  

Maximum  total  ou tpu t  power dBm  n /a   I EC  61 290-1  
seri es  

Envi ronmental  
and  rel iabi l i ty 
parametersd  

 

Operati ng  temperatu re  °C     

Maximum  operati ng  re l ati ve  
hum id i ty  

%  n /a    

Maximum  
operati ng  
vi brati on  
severi ty  

Range  of 
frequencies  

H z    

Ampl i tude  
peak-to-peak 

mm  n /a   

Du rati on  s  n /a   

S torage  temperatu re  °C     

Maximum  storage  
re l ati ve  humid i ty  

%  n /a    

Maximum  
shock 
severi ty,  
free  d rop  

Drop  hei gh t mm  n /a    

Fa i l u re  rate  F I T  n /a    
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 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Operating  
cond i tion a , e  

 

Forward  cu rren t  mA    

Forward  b i as  vo l tage  V    

Ga i n  peak wavel ength  nm     

TEC  cu rren t  A    

TEC  vol tage  V    

Therm istor res i stance  Ω     

Therm istor constan t      

a  Detai l ed  i n formation  abou t  SOA characteri sti cs  for satu rati on  ou tpu t  power,  ga i n ,  ga i n  ri ppl e ,  s i gna l -
spon taneous  noi se  fi gu re,  po l ari zati on  dependen t  gai n ,  maximum  tota l  ou tpu t  power,  and  operati ng  
cond i ti ons  are  described  i n  I EC  TR 61 292-9.  

b  E i ther ou tpu t power range,  gai n ,  or both  sha l l  be  s tated .  

c  M easurement method  shou l d  be  defi ned  i n  other documents.  

d  There  are  no  I EC  publ i cati ons  regard i ng  SOA re l i ab i l i ty.  There  are  two  documen ts  regard i ng  re l i ab i l i ty of 
fi bre  opti c  acti ve  componen ts  and  devices.  These  are  I EC TR 62572-2  and  I EC  62572-3,  wh ich  deal  wi th  
l aser modu l es.  

e  Operati ng  cond i ti ons  of a  TEC  and  therm istor are  common l y speci fi ed  i n  I EC  621 49-3 ,  wh i ch  covers  the  

performance  standard   for  2 , 5  Gb/s  modu l ator- i n tegrated  l aser d i ode  modu les .  

 

5 Performance  speci fication  template  for pre-ampl i fiers  

The  fol lowing  template  con tains  m in imum  performance  parameters  to  be  i ncluded  i n  
speci fications  of OFA components  or modu les  (see  Table  3)  and  SOA components  
(see  Table  4)  to  be  used  as  pre-ampl i fiers  i n  s i ng le  channel  appl ications,  together wi th  thei r 
speci fication  cri teria  ( that i s  i n  terms  of the  maximum  value,  m in imum  value,  or both)  and  the  
i nd ication  of the  correspond ing  standard  test method .  Note  that the  l i st  of the  m in imum  
parameters  for SOAs  (see  Table  4)  covers  SOA components  on ly,  because  most SOA 
products  are  curren tl y traded  i n  the  form  of the  component us ing  a  package,  such  as  a  
bu tterfl y-type  package.  
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Table  3  – M in imum relevant parameters  for pre-ampl i fiers  based  on  OFA components  or 
modules  using  active  fibre  specified  for s ing le  channel  appl ications  

 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Transmission  
characteri stics  

I npu t  power range  dBm    I EC  61 290-1  
seri es  

Ou tpu t  power rangea  dBm    I EC  61 290-1  
seri es  

Gai n a  dB    I EC  61 290-1  
seri es  

Waveleng th  band  nm    I EC  61 290-1  
seri es  

Avai l abl e  s i gnal  wavel ength  
band  

nm    I EC  61 290-1  
seri es  

S i gnal -spon taneous  noi se  fi gu re  dB  n /a   I EC  61 290-3  
seri es  

Po l arizati on  d ependen t gai n  dB  n /a   I EC  61 290-1  
seri es  

Forward  ampl i fi ed  spon taneous  
em issi on  power l evel  

dBm  n /a   I EC  61 290-3  
seri es  

Reverse  ampl i fi ed  spon taneous  
em issi on  power l evel  

dBm  n /a   I EC  61 290-3  
seri es  

I npu t  refl ectanceb  dB  n /a   I EC  61 290-5  
seri es  

Retu rn  l ossb  dB   n /a  I EC  61 290-3  
series  

Maximum  refl ectance  tol erable  
at  i npu t 

dB  n /a   I EC  61 290-5  
seri es  

Maximum  refl ectance  tol erable  
at  ou tpu t 

dB  n /a   I EC  61 290-5  
series  

Pump  l eakage  to  i npu t dBm  n /a   I EC  61 290-6-1  

Pump  l eakage  to  ou tpu t  dBm  n /a   I EC  61 290-6-1  

Maximum  total  ou tpu t power dBm  n /a   I EC  61 290-1  
seri es  

Transient  
parametersc  

Transien t power response  dB  n /a   I EC  61 290-4-3  

Transi en t power response  time  s  n /a   I EC  61 290-4-3  

Transi en t power 
overcompensati on  response  

dB  n /a   I EC  61 290-4-3  

S teady s tate  power offset dB  n /a   I EC  61 290-4-3  
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 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Envi ronmental  
and  rel iabi l i ty 
parameters  

Operati ng  temperatu re  °C  See  
I EC  61 291

-5-2  

See  
I EC  61 291

-5-2  

 

Maximum  operati ng  re l ati ve  
h um id i ty 

%  n /a  See  
I EC  61 291

-5-2  

 

Maximum  
operati ng  
vi brati on  
severi ty  

Range  of 
frequencies  

H z See  
I EC  61 291

-5-2  

See  
I EC  61 291

-5-2  

 

Ampl i tude   
peak-to-peak 

mm  n /a  See  
I EC  61 291

-5-2  

Du rati on  s  n /a  See  
I EC  61 291

-5-2  

S torage  temperatu re  °C  See  
I EC  61 291

-5-2  

See  
I EC  61 291

-5-2  

 

Maximum  storage  
re l ati ve  hum id i ty  

%  n /a  See  
I EC  61 291

-5-2  

 

Maximum  
shock 
severi ty,  
free  d rop  

Drop  hei gh t mm  n /a  See  
I EC  61 291

-5-2  

 

a  Ei ther ou tpu t power range,  ga i n ,  or both  shal l  be  s tated .  

b  E i ther i npu t  refl ectance  or re tu rn  l oss  shal l  be  speci fi ed .  

c  Transi en t parameters  are  appl i cabl e  to  OFA modu l es  wi th  ou tpu t  power con trol .  
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Table  4  – M in imum relevant parameters  for pre-ampl i fiers  based  on  SOA components  
specified  for s ing le  channel  appl ications  

 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Transmission  
characteristicsa  

 

I npu t  power range  dBm    
I EC  61 290-1  

seri es  

Ou tpu t  power rangeb  dBm    
I EC  61 290-1  

seri es  

Gai nb  d B  n /a   
I EC  61 290-1  

seri es  

Satu rati on  ou tpu t  power dBm  n /a   
I EC  61 290-1  

seri es  

Waveleng th  band  nm    
I EC  61 290-1  

seri es  

Gai n  ri ppl ec  dB  n /a   
U nder 

cons iderati on  

S i gna l -spon taneous  noi se  fi gu re  dB  n /a   
I EC  61 290-3  

seri es  

Pol ari zati on  dependen t gai n  dB  n /a   
I EC  61 290-1  

seri es  

Forward  ampl i fi ed  spon taneous  
em iss i on  power l evel  

dBm  n /a   
I EC  61 290-3  

seri es  

Reverse  ampl i fi ed  spon taneous  
em iss i on  power l evel  

dBm  n /a   
I EC  61 290-3  

seri es  

I npu t  refl ectance  dB  n /a   
I EC  61 290-5  

seri es  

Maximum  refl ectance  tol erable  
at  i npu t 

dB  n /a   
I EC  61 290-5  

seri es  

Maximum  refl ectance  tol erable  
at  ou tpu t 

dB  n /a   
I EC  61 290-5  

seri es  

Maximum  total  ou tpu t  power dBm  n /a   
I EC  61 290-1  

seri es  

Envi ronmental  
and  rel iabi l i ty 
parametersd  

 

Operati ng  temperatu re  °C     

Maximum  operati ng  re l ati ve  
hum id i ty  

%  n /a   
 

Maximum  
operati ng  
vi brati on  
severi ty  

Range  of 
frequencies  

H z   

 

Ampl i tude  
peak-to-peak 

mm  n /a   

Du rati on  s  n /a   

S torage  temperatu re  °C     

Maximum  storage  
re l ati ve  humid i ty  

%  n /a   
 

Maximum  
shock 
severi ty,  
free  d rop  

Drop  hei gh t mm  n /a   

 

Fa i l u re  rate  F I T  n /a    
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 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Operating  
cond i tion a , e  

 

Forward  cu rren t  mA    

Forward  b i as  vo l tage  V    

Ga i n  peak wavel ength  nm     

TEC  cu rren t  A    

TEC  vol tage  V    

Therm istor res i stance  Ω     

Therm istor constan t      

a  Deta i l ed  i n formati on  abou t  SOA characteri sti cs  for satu rati on  ou tpu t  power,  ga i n ,  ga i n  ri pple ,  s i gna l -
spontaneous  no i se  fi gu re ,  polari zati on  dependen t  ga i n ,  maximum  total  ou tpu t  power,  and  operati ng  
cond i ti ons  are  described  i n  I EC  TR 61 292-9.  

b  E i ther ou tpu t power range,  gai n ,  or both  sha l l  be  s tated .  

c  M easurement method  shou l d  be  defi ned  i n  other documents.  

d  There  are  no  I EC  publ i cati ons  regard ing  SOA rel i ab i l i ty.  There  are  two  documen ts  regard ing  the  re l i ab i l i ty of 
fi bre  opti c  acti ve  componen ts  and  devi ces.  These  are  I EC  TR 62572-2  and  I EC  62572-3,  wh ich  d eal  wi th  
l aser modu l es.  

e  Operati ng  cond i ti ons  of a  TEC  and  therm istor are  common l y speci fi ed  i n  I EC  621 49-3,wh i ch  covers  the  
performance  s tandard  for 2 , 5  Gb/s  modu l ator i n tegrated  l aser d i ode  modu l es .  

 

6 Performance  speci fication  template  for l ine  ampl i fiers  

The  fol lowing  template  con tains  m in imum  performance  parameters  to  be  i ncluded  i n  
speci fications  of OFA components  and  modu les  (see  Table  5)  and  SOA components  
(see  Table  6)  to  be  used  as  l i ne  ampl i fiers  i n  s ing le  channel  appl ications,  together wi th  thei r 
speci fication  cri teria  ( that i s  i n  terms  of the  maximum  value,  m in imum  value  or both)  and  the  
i nd ication  of the  correspond ing  standard  test method .  Note  that the  l i st  of the  m in imum  
parameters  for SOAs  (see  Table  6)  covers  SOA components  on ly,  because  most SOA 
products  are  curren tl y traded  i n  the  form  of the  component us ing  a  package,  such  as  a  
bu tterfl y-type  package.  
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Table  5  – M in imum  relevant parameters  for l ine  ampl i fiers  based  on  OFA components  or 
modules  using  active  fibre  specified  for s ing le  channel  appl ications  

 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Transmiss ion  
characteristics  

I npu t  power range  dBm    I EC  61 290-1  
seri es  

Ou tpu t  power rangea  dBm    I EC  61 290-1  
seri es  

Gai na  dB    I EC  61 290-1  
seri es  

Satu rati on  ou tpu t  power dBm  n /a   I EC  61 290-1  
seri es  

Waveleng th  band  nm    I EC  61 290-1  
seri es  

S i gnal -spon taneous  noi se  fi gu re  dB  n /a   I EC  61 290-3  
seri es  

Pol arizati on  dependen t  gai n  dB  n /a   I EC  61 290-1  
seri es  

Forward  ampl i fi ed  spon taneous  
em issi on  power l evel  

dBm  n /a   I EC  61 290-3  
seri es  

Reverse  ampl i fi ed  spon taneous  
em issi on  power l evel  

dBm  n /a   I EC  61 290-3  
seri es  

I npu t  refl ectance  dBb  n /a   I EC  61 290-5  
seri es  

Retu rn  l oss  dBb   n /a  I EC  61 290-3  
seri es  

Maximum  refl ectance  tol erable  
at  i npu t  

dB  n /a   I EC  61 290-5  
series  

Maximum  refl ectance  tol erable  
at  ou tpu t 

dB  n /a   I EC  61 290-5  
seri es  

Pump  l eakage  to  i npu t  dBm  n /a   I EC  61 290-6-1  

Pump  l eakage  to  ou tpu t  dBm  n /a   I EC  61 290-6-1  

Maximum  total  ou tpu t power dBm  n /a   I EC  61 290-1  
series  

Pol ari zati on  mode  d i spersi on  ps  n /a   I EC  61 290-1 1  
seri es  

Transient 
parametersc  

Transien t  power/ga i n  response  dB  n /a   I EC  61 290-4-3  

Transi en t  power/ga in  response  
t ime  

s  n /a   I EC  61 290-4-3  

Transi en t  power/ga i n  
overcompensati on  response  

dB  n /a   I EC  61 290-4-3  

S teady state  power/gai n  offset  dB  n /a   I EC  61 290-4-3  
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 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Envi ronmental  
and  rel iabi l i ty 
parameters  

Operati ng  temperatu re  °C  See  
I EC  61 291

-5-2  

See  
I EC  61 291

-5-2  

 

Maximum  operati ng  re l ati ve  
hum id i ty  

%  n /a  See  
I EC  61 291

-5-2  

 

Maximum  
operati ng  
vi brati on  
severi ty  

Range  of 
frequencies  

H z See  
I EC  61 291

-5-2  

See  
I EC  61 291

-5-2  

 

Ampl i tude   
peak-to-peak 

mm  n /a  See  
I EC  61 291

-5-2  

Du rati on  s  n /a  See  
I EC  61 291

-5-2  

S torage  temperatu re  °C  See  
I EC  61 291

-5-2  

See  
I EC  61 291

-5-2  

 

Maximum  storage  
re l ati ve  humid i ty  

%  n /a  See  
I EC  61 291

-5-2  

 

Maximum  
shock 
severi ty,  
free  d rop  

Drop  hei gh t mm  n /a  See  
I EC  61 291

-5-2  

 

a  Ei ther ou tpu t power range,  ga i n ,  or both  shal l  be  s tated .  

b  E i ther i npu t  refl ectance  or re tu rn  l oss  shal l  be  speci fi ed .  

c  Transi en t parameters  are  appl i cabl e  to  OFA modu l es  wi th  ou tpu t  power con trol .  
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Table  6  – M in imum  relevant parameters  for l ine  ampl i fiers  based  on  SOA components  
specified  for s ing le  channel  appl ications  

 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Transmission  
characteristicsa  

 

I npu t  power range  dBm    I EC  61 290-1  
seri es  

Ou tpu t  power rangeb  dBm    I EC  61 290-1  
seri es  

Gai nb  d B  n /a   I EC  61 290-1  
seri es  

Satu rati on  ou tpu t  power dBm  n /a   I EC  61 290-1  
seri es  

Waveleng th  band  nm    I EC  61 290-1  
seri es  

Gai n  ri ppl ec  dB  n /a   U nder 
cons iderati on  

S i gna l -spon taneous  noi se  fi gu re  dB  n /a   I EC  61 290-3  
seri es  

Pol ari zati on  dependen t gai n  dB  n /a   I EC  61 290-1  
seri es  

Forward  ampl i fi ed  spon taneous  
em iss i on  power l evel  

dBm  n /a   I EC  61 290-3  
seri es  

Reverse  ampl i fi ed  spon taneous  
em iss i on  power l evel  

dBm  n /a   I EC  61 290-3  
seri es  

I npu t  refl ectance  dB  n /a   I EC  61 290-5  
seri es  

Maximum  refl ectance  tol erable  
at  i npu t 

dB  n /a   I EC  61 290-5  
seri es  

Maximum  refl ectance  tol erable  
at  ou tpu t 

dB  n /a   I EC  61 290-5  
seri es  

Maximum  total  ou tpu t  power dBm  n /a   I EC  61 290-1  
seri es  

Pol ari zati on  mode  d i spersi on  ps  n /a   I EC  61 290-1 1 -1  

Envi ronmental  
and  rel iabi l i ty 
parametersd  

Operati ng  temperatu re  °C     

Maximum  operati ng  re l ati ve  
hum id i ty  

%  n /a    

Maximum  
operati ng  
vi brati on  
severi ty  

Range  of 
frequencies  

H z    

Ampl i tude  
peak-to-peak 

mm  n /a   

Du rati on  s  n /a   

S torage  temperatu re  °C     

Maximum  storage  
re l ati ve  humid i ty  

%  n /a    

Maximum  
shock 
severi ty,  
free  d rop  

Drop  hei gh t mm  n /a    

Fa i l u re  rate  F I T  n /a    
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 Parameters  Un i t  
M in imum  
values  

Maximum  
values  

IEC  test method  

Operating  
cond i tion a , e  

 

Forward  cu rren t  mA    

Forward  b i as  vo l tage  V    

Peak wavel ength  nm     

TEC  cu rren t  A    

TEC  vol tage  V    

Therm istor res i stance  Ω     

Therm istor constan t      

a  Deta i l ed  i n formation  abou t  SOA characteri sti cs  for satu rati on  ou tpu t  power,  ga i n ,  ga i n  ri ppl e ,  s i gna l -
spontaneous  noi se  fi gu re,  po l ari zati on  dependen t  gai n ,  maximum  tota l  ou tpu t  power,  and  operati ng  
cond i ti ons  are  described  i n  I EC  TR 61 292-9.  

b  E i ther ou tpu t power range,  gai n ,  or both  sha l l  be  s tated .  

c  M easurement method  shou l d  be  defi ned  i n  other documents.  

d  There  are  no  I EC  publ i cati ons  regard i ng  the  SOA rel i ab i l i ty.  There  are  two  documen ts  regard ing  the  
re l i abi l i ty of fi bre  opti c  acti ve  componen ts  and  devices.  These  are  I EC  TR 62572-2  and  I EC  62572-3 ,  wh ich  
deal  wi th  l aser modu l es.  

e  Operati ng  cond i ti ons  of a  TEC  and  thermistor are  common l y speci fi ed  i n  I EC  621 49-3,wh i ch  covers  the  

performance  standard   for 2 , 5  Gb/s  modu l ator i n tegrated  l aser d i ode  modu l es .  

 

7  Electromagnetic compatibi l i ty (EMC)  requ irements  

The  devices  and  assembl ies  addressed  by th is  standard  shal l  comply wi th  su i table  
requ i rements  for e lectromagnetic compatibi l i ty ( in  terms  of both  emission  and  immun i ty),  
depend ing  on  particu lar usage/envi ronment i n  wh ich  they are  i n tended  to  be  instal led  or 
i n tegrated .  EMC requ i rements  are  standard ized  in  the  I EC  61 000  series.  

8  Laser safety requ irements  

The  devices  and  assembl ies  addressed  by th is  standard  shal l  be  classi fied  i n to  the  
appropriate  l aser class  as  covered  i n  I EC  60825-1 .  
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