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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
FIBRE OPTIC INTERCONNECTING  DEVICES AND  

PASSIVE COMPONENTS – PERFORMANCE STANDARD –  
 

Part 091 -02:  Non-connectorized  3-port i ncompletely ci rculated  
single‑mode fibre  optic ci rculators  for category C  –  

Control led  environments  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  national  e l ectrotechn ical  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC  i s  to  promote  i n ternationa l  
co-operation  on  a l l  q uestions  concern ing  standard izati on  i n  the  e l ectri cal  and  e l ectron ic fi e l d s.  To  th i s  end  and  
i n  add i ti on  to  other acti vi ti es,  I EC pub l i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  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 
preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  i n  the  subject  deal t  wi th  
may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-governmental  organ izati ons  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 osely wi th  the  I n ternational  Organ ization  for 
S tandard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by ag reement  between  the  two organ izati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
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  Commi ttees.   

3)  I EC Publ i cations  have  the  form  of recommendati ons  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC  
Publ i cations  i s  accurate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any  
m is i n terpretation  by  any end  user.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  u ndertake  to  app ly  I EC Publ i cations  
transparentl y  to  the  maximum  extent  poss ible  i n  thei r nati onal  and  reg i ona l  pub l i cations.  Any d i vergence  between  
any I EC Publ i cation  and  the  correspond ing  national  or reg iona l  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 ndependent certi fi cati on  bod ies  provide  conform i ty  
assessment services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons i 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,  servan ts  or agen ts  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 ications  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  possib i l i ty  that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subj ect  of patent  
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 EC 61 753-091 -02  has  been  prepared  by subcommi ttee  86B:  F ibre  optic  in terconnecting  
devices  and  pass ive  components,  of I EC techn ica l  commi ttee  86 :  F ibre  optics.  I t  i s  an  
I n ternational  Standard .  

Th is  fi rst ed i tion  cancels  and  replaces  I EC  61 753-091 -2  publ ished  i n  201 2.  Th is  ed i tion  
consti tu tes  a  techn ica l  revis ion .   

Th is  ed i ti on  i ncludes  the  fol lowing  s ign i fican t  techn ica l  changes  wi th  respect to  
I EC 61 753-091 -2:  

a)  change  of t i tl e  add ing  the  3-port  i ncomplete ly ci rcu lated  type;  

b)  harmon ization  of terms  and  defin i ti ons  wi th  those  i n  I EC  61 977  and  IEC TS  62627-09;  

c)  harmon ization  of test  i tems  and  thei r cond i tions  wi th  I EC  61 753-1 : 201 8  and  
IEC 61 753-1 : 201 8/AMD1 :2020.  
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The  text of th is  I n ternational  Standard  i s  based  on  the  fo l lowing  documents:  

Draft  Report  on  voti ng  

86B/4555/FDIS  86B/4578/RVD  

 
Fu l l  i n formation  on  the  voti ng  for i ts  approval  can  be  found  in  the  report  on  voti ng  i nd icated  in  
the  above  tab le.  

The  l anguage  used  for the  development of th is  I n ternational  Standard  i s  Eng l ish .  

Th is  document was  drafted  in  accordance  wi th  I SO/IEC D irectives,  Part 2 ,  and  developed  in  
accordance wi th  I SO/IEC  D i rectives,  Part  1  and  I SO/IEC D irectives,  I EC  Supplement,  avai l able  
at  www. iec.ch/members_experts/refdocs.  The  main  document types  developed  by I EC are  
described  in  greater detai l  at  www. iec.ch/standardsdev/publ ications.  

A l i st  of a l l  parts  of the  I EC 61 753  series,  publ ished  under the  general  ti tl e  Fibre optic 
interconnecting devices and passive components – Performance standard,  can  be  found  on  the  
IEC websi te .  

Fu ture  s tandards  i n  th is  series  wi l l  carry the  new general  t i t l e  as  ci ted  above.  Ti tl es  of existi ng  
standards  i n  th is  series  wi l l  be  updated  at  the  time of the  next ed i ti on .  

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 webstore. iec.ch  i n  the  data  re lated  to  the  
speci fic document.  At  th i s  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

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

•  amended .  
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FIBRE OPTIC INTERCONNECTING  DEVICES AND  
PASSIVE COMPONENTS – PERFORMANCE STANDARD – 

 
Part 091 -02:  Non-connectorized  3-port i ncompletely ci rculated  

single‑mode fibre  optic ci rculators  for category C  –  
Control led  environments  

 
 
 

1  Scope 

Th is  part  of I EC  61 753  contains  the  m in imum  test and  measurement requ i rements  and  
severi ties  wh ich  a  fi bre  optic ci rcu lator as  speci fied  by I EC 62077  is  expected  to  satisfy i n  order 
to  be  categorized  as  meeting  the  requ irements  of ci rcu lators  used  in  con trol l ed  environments  
as  speci fied  i n  I EC 61 753-1 : 201 8  and  I EC  61 753-1 : 201 8/AMD1 :2020.  The  requ irements  cover 
non-connectorized  s i ng le-mode  fi bre  3-port  i ncomplete ly  ci rcu lated  type  optica l  ci rcu lators  for 
category C  used  i n  control l ed  envi ronments.  

2  Normative references  

The fo l lowing  documents  are  referred  to  i n  the  text i n  such  a  way that some or a l l  of thei r con tent 
consti tu tes  requ i rements  of th is  document.  For dated  references,  on ly  the  ed i ti on  ci ted  appl ies .  
For undated  references,  the  l atest  ed i ti on  of the  referenced  document ( includ ing  any 
amendments)  appl i es .  

I EC 60793-2-50,  Optical fibres – Part 2-50: Product specifications – Sectional specification  for 
class B single-mode fibres  

I EC  60794-2-50,  Optical fibre cables – Part 2-50: Indoor cables – Family specification for 
simplex and duplex cables for use in  terminated cable assemblies 

I EC 61 300-2-1 ,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-1 :  Tests – Vibration (sinusoidal)   

IEC 61 300-2-4 ,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-4:  Tests – Fibre  or cable retention  

IEC 61 300-2-5,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-5:  Tests – Torsion  

I EC  61 300-2-9,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-9:  Tests – Shock 

IEC 61 300-2-1 4 ,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-14: Tests – High optical power 

I EC 61 300-2-1 7,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-17: Tests – Cold  

I EC  61 300-2-1 8,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-18: Tests – Dry heat  

I EC 61 300-2-1 9,  Fibre  optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-19: Tests – Damp heat (steady state)  
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IEC 61 300-2-22,  Fibre  optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-22: Tests – Change of temperature 

I EC 61 300-2-42,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-42: Tests – Static side load for strain relief 

IEC 61 300-2-44,  Fibre  optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 2-44: Tests – Flexing of the  strain  relief of fibre optic devices 

IEC 61 300-3-2 ,  Fibre  optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 3-2: Examinations and measurements – Polarization 
dependent loss in  a  single-mode fibre optic device  

IEC 61 300-3-3,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 3-3:  Examinations and measurements – Active monitoring of 
changes in  attenuation and return loss  

I EC  61 300-3-7,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 3-7:  Examinations and measurements – Wavelength 
dependence of attenuation and return  loss of single mode components 

IEC 61 300-3-20,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 3-20: Examinations and measurements – Directivity of fibre 
optic branching devices 

IEC 61 300-3-28,  Fibre  optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 3-28: Examinations and measurements – Transient loss 

I EC 61 300-3-32,  Fibre optic interconnecting devices and passive components – Basic test and 
measurement procedures – Part 3-32: Examinations and measurements – Polarization mode 
dispersion  measurement for passive optical components 

I EC 61 753-1 : 201 8,  Fibre optic interconnecting devices and passive components – Performance 
standard – Part 1 :  General and guidance  
IEC 61 753-1 : 201 8/AMD1 :2020  

IEC 62077,  Fibre optic interconnecting devices and passive components – Fibre optic 
circulators – Generic specification 

IEC TS  62627-09,  Fibre optic interconnecting devices and passive components – Vocabulary 
for passive optical devices 

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g iven  i n  I EC  62077  and  
IEC TS  62627-09  apply.  

I SO and  I EC main tain  terminolog ical  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 ab le  at h ttp : //www. iso.org/obp  
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4 Test condi tions   

Un less  otherwise  speci fi ed ,  a l l  test  methods  are  i n  accordance  wi th  I EC 61 300  series  [1 ] 1 .  The  
samples  shal l  be  terminated  on to  s ing le-mode  fibres  as  per I EC  60793-2-50,  category B-652.B,  
B-652 .D  or B-657  in  e i ther coated  fibres  (primary and  secondary)  or re in forced  cable  format as  
per I EC  60794-2-50.  Sing le-mode  fi bre  optic  ci rcu lators  used  for each  test are  i n tended  to  be  
previous ly unstressed  new samples  bu t may a lso  be  se lected  from  previously used  samples  i f 
des ired .  Al l  measurements  shal l  be  carried  ou t under s tandard  atmospheric cond i ti ons,  un less  
otherwise  stated .  I f the  device  i s  provided  wi th  an  active  temperature  con trol ,  th is  sha l l  be  set 
at  the  set-poin t speci fied  by the  manufacturer.  

The  requ i rements  apply to  every combination  of i npu t and  ou tpu t port.   

Table  1  i s  i n tended  to  provide  gu idance on  the  wavelength  ranges  of the  various  spectral  bands.  
I t  i s  not i n tended  for speci fication .  Va lues  of operating  wavelength  used  i n  performance  
veri fication  shal l  be  speci fi ed  between  the  customer and  suppl ier,  or shal l  be  as  defined  i n  the  
manufacturer’s  speci fication .   

Table  1  – S ing le-mode spectral  bands  

Band  Descriptor Range  

  nm  

O-band  Orig i nal  1  260  to  1  360  

E-band  Extended  1  360  to  1  460  

S-band  Short  wavelength  1  460  to  1  530  

C-band  Conventional  1  530  to  1  565  

L-band  Long  wavelength  1  565  to  1  625  

U -band  U l tra long  wavelength  1  625  to  1  675  

SOURCE:  I TU -T G .  Supplement  39  [2 ] .  

 

5 Test report 

Fu l ly documented  test reports  and  supporti ng  evidence  shal l  be  prepared  and  be  avai lable  for 
i nspection  as  evidence  that  the  tests  have  been  carried  ou t and  compl ied  wi th .  

6 Reference components  

The test for these  components  does  not  requ ire  the  use  of reference components .  

7 Performance requirements  

7. 1  Dimensions  

Dimensions  shal l  comply wi th  those  g iven  i n  appropriate  manufacturers ’  d rawings.  

7.2  Sample  size  

Sample  s izes  for the  tests  are  defined  in  Annex A.  

___________ 

1   Numbers  i n  square  bracket  refer to  the  B ib l i ography.  

Full document details: IEC 61753-091-02-2022

http://avadocuments2026.com/doc/iec-61753-091-02-2022
http://avadocuments2026.com/doc/iec-61753-091-02-2022


 – 8  – I EC 61 753-091 -02 : 2022  © I EC  2022  

7.3  Test detai l s  and  requ i rements   

The test detai l s  and  requ irements  are  shown  in  Table  2 .  The  requ i rements  are  g iven  on ly  for a  
non-connectorized  3-port i ncompletely ci rcu lated  s i ng le-mode fi bre  optic ci rcu lators .  A m in imum  
length  of fi bre  or cable  of 2 , 0  m  per port sha l l  be  i ncluded  in  a l l  cl imatic and  environmenta l  test  
chambers.  

Table  2  – Test detai ls  and  requ i rements  (1  of 5)  

No  Tests  Requ i rements  Detai ls  

1  Attenuati on  
( i nsertion  l oss)  

I EC 61 300-3-7  

≤  0 , 8  dB :  O-band ,  C-band ,  L-
band  

≤  1 , 0  dB :  (C+L)-band  

Launch  fibre  l ength :   ≥  2 , 0  m  

Polari zation  s tate:  Any polari zation  

Measurement 
uncertain ty:  

0 , 1  dB  

2  I solation  

I EC 61 300-3-7  

≥  38  dB :  O-band ,  C-band ,  L-
band  

≥  30  dB :  (C+L)-band  

Launch  fibre  l ength :   ≥  2 , 0  m  

Polari zation  s tate:  Any polari zation  

Measurement 
uncertain ty:  

0 , 5  dB  

Other cond i ti ons:  I EC 61 300-3-7  defi nes  the  
method  to  measu re  i nserti on  
l oss .  However,  i t  can  apply  to  
the  measu rement  of i sol ati on ,  
because  i n  the  case  of a  
ci rcu lator,  i solati on  i s  the  
i nserti on  l oss  measu red  i n  the  
opposi te  d i rection  to  test  no. 1  

3  Retu rn  l oss  

I EC 61 300-3-7  

≥  50  dB  (g rade  U )  Launch  fi bre  l eng th :  ≥  2 , 0  m  

Polari zation  s tate:  Any polari zation  

Measurement 
uncertain ty:  

1  dB  

Other cond i ti ons:  Ports  not  under test  shal l  be  
opti cal l y  term inated  to  avoid  
unwanted  refl ections  
con tribu ti ng  to  the  
measurement  

4  D i recti vi ty  

I EC 61 300-3-20  

≥  50  dB  Launch  fi bre  l ength :  ≥  2 , 0  m  

Polari zation  s tate:  Any polari zation  

Measurement 
uncertain ty:  

1  dB  

5  Polari zation  
dependent  
l oss  

I EC 61 300-3-2  

≤  0 , 1 0  dB :  O-band ,  C-band ,  L-
band  

≤  0 , 1 5  dB :  (C+L)-band  

Launch  fi bre  l eng th :  ≥  2 , 0  m  

Measurement 
uncertain ty:  

0 , 05  dB  

6  Polari zation  
mode  d i spersion  

I EC 61 300-3-32  

≤  0 , 1 0  ps  Launch  fibre  l ength :  ≥  2 , 0  m  

Measurement 
uncertain ty:  

0 , 05  ps  
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