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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
F IBRE OPTIC  INTERCONNECTING  DEVICES  

AND PASSIVE COMPONENTS –  
PERFORMANCE STANDARD –  

 
Part 052-3:  Single-mode fibre  non-connectorized  fixed   
attenuator – Category U  in  uncontrol led  environment 

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i ca l  Commiss i on  ( I EC)  i s  a  worl dwide  organ i zati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn i ca l  commi ttees  ( I EC  Nati onal  Commi ttees) .  The  ob j ect  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 ca l  and  e l ectron i c  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 i ca l  Speci fi cati ons ,  
Techn i ca l  Reports ,  Publ i cl y Avai l ab l e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Pub l i cati on (s)” ) .  The i r preparati on  i s  en trusted  to  techn i ca l  commi ttees;  any I EC  Nati ona l  Commi ttee  i n terested  
i n  the  sub ject  d ea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati ona l ,  g overnmen ta l  and  non -
governmen ta l  organ i zati 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 ternational  Organ i zati on  for S tandard i zati on  ( I SO)  i n  accordance  wi th  cond i ti ons  d eterm ined  by 
ag reemen t  between  the  two  organ i zati ons.  

2 )  The  formal  deci s i ons  or ag reemen ts  of I EC  on  techn ica l  matters  express,  as  nearl y as  poss i b l e ,  an  
i n ternati onal  consensus  of op i n i on  on  the  re l evan t  sub j ects  s i nce  each  techn i ca l  commi ttee  has  represen tati on  
from  a l l  i n terested  I EC  Nati ona l  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternational  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn i ca l  con ten t  of I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  he l d  respons ib l e  for the  way i n  wh i ch  they are  u sed  or for any 
m i s i n terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati ona l  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  poss i b l e  i n  the i r n ati onal  and  reg i onal  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 i onal  publ i cati on  sha l 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 i es  provi de  con form i ty 
assessmen t servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of con form i ty.  I EC  i s  not  respons ib l e  for any 
servi ces  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

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

7)  N o  l i ab i l i ty sha l l  a ttach  to  I EC  or i ts  d i rectors ,  employees,  servan ts  or agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of i ts  techn i ca l  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 nd i rect,  or for costs  ( i ncl ud i ng  l ega l  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  u se  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 ti on  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  publ i cati ons  i s  
i nd i spensabl e  for the  correct  app l i cati on  of th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss i b 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  sha l l  not  be  he l d  respons ib l e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  I EC  61 753-052-3  has  been  prepared  by subcommi ttee  SC86B:  F ibre  
optic i n terconnecting  devices  and  passive  components,  of I EC  techn ical  commi ttee  86:  F ibre  
optics.  

Th is  second  ed i tion  cancels  and  replaces  the  fi rst  ed i ti on  publ i shed  i n  2001 .  Th is  ed i ti on  
consti tu tes  a  techn ical  revis ion .  

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

•  reconsideration  of performance  requ i rements.  
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The  text of th i s  standard  i s  based  on  the  fol l owing  documents:  

FDIS  Report  on  voti ng  

86B/3994/FDIS  86B/4009/RVD  

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

Th is  publ i cation  has  been  d rafted  i n  accordance  wi th  the  I SO/IEC D i rectives,  Part 2 .  

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

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

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  
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FIBRE OPTIC  INTERCONNECTING  DEVICES  
AND PASSIVE COMPONENTS –  
PERFORMANCE STANDARD –  

 
Part 052-3:  Single-mode fibre  non-connectorized  fixed   
attenuator – Category U  in  uncontrol led  environment 

 
 
 

1  Scope 

Th is  part of I EC  61 753  con tains  the  m in imum  in i ti a l  test and  measurement requ i rements  and  
severi ti es  wh ich  a  fibre  optic attenuator sati sfies  i n  order to  be  categorised  as  meeting  the  
requ i rements  of s i ng le-mode  fi bre  non-connectorized  fixed  attenuator devices  used  i n  
uncontrol led  envi ronments.  I EC  60869-1  contains  the  generic speci fi cation  of the  optical  
attenuator.   

Optical  performances  speci fied  i n  th is  document relate  on ly to  non-connectorized  
configurations  optical  attenuators.  

2  Normative  references  

The  fol l owing  documents,  i n  whole  or i n  part,  are  normatively referenced  i n  th is  document 
and  are  i nd ispensable  for i ts  appl i cation .  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 ( i nclud ing  any 
amendments)  appl ies.  

I EC  60793-2-50,  Optical fibres – Part 2. 50: Product specifications – Sectional specifications 
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)  

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

I EC  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 

I EC  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 – High temperature endurance  
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I EC  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  61 300-2-26,  Fibre optic interconnecting devices and passive components – Basic test 
and measurement procedures – Part 2-26: Tests – Salt mist 

I EC  61 300-2-27,  Fibre optic interconnecting devices and passive components – Basic test 
and measurement procedures – Part 2-27: Tests – Dust – Laminar flow 

I EC  61 300-2-42,  F ibre  optic i n terconnecting  devices  and  passive  components  – Basic test 
and  measurement procedures  – Part 2 -42:  Tests  – Static s i de  l oad  for stra in  re l i ef 

I EC  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  

I EC  61 300-2-46,  Fibre optic interconnecting devices and passive components – Basic test 
and measurement procedures – Part 2-46: Tests – Damp heat,  cyclic  

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

I EC  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 

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

3  Test 

Al l  test methods  are  i n  accordance  wi th  the  I EC  61 300  series.  Tests  val idate  performance  
over the  requ i red  operating  wavelength  and  power range.  The  samples  shal l  be  terminated  
on to  s i ng le-mode  fi bres  as  per I EC  60793-2-50,  type  B1 . 1  or B1 . 3  or B6  i n  e i ther coated  
fibres  (primary and  secondary)  or re in forced  cable  format as  per I EC  60794-2-50.  

4 Test report 

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

5 Performance requ irements  

5.1  Sample  s ize,  sequencing  and  grouping  

The  sample  s ize  to  be  used  for the  tests  shal l  be  as  defined  i n  Annex A.  

5.2  Dimensions  

Dimensions  shal l  comply wi th  those  g iven  i n  appropriate  manufacturer's  d rawings.  
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5.3  Test detai ls  and  requ irements  

Table  1  defines  the  performance  requ i rements  and  test detai l s  for s ing le-mode  non-
connectorized  fi xed  attenuators,  category U .  

Table  1  – Test detai ls  and  requ irements  

No.  Tests  Requ i rements  Detai l s  

1  Attenuati on  

I EC  61 300-3-7  

Operati ng  wave leng th  
range:  1  260  nm  to  1  
360  nm  and /or 1  460  nm  to  
1  625  nm .  

For nom ina l  va l ues  ≤  5  dB ,  
the  to l erance  sha l l  be   

≤  ±  0 , 5  dB  around  the  
nom ina l  i n serti on  l oss  
va l ue.  

For nom ina l  va l ues  >  5  dB ,  
the  to l erance  sha l l  be  

≤  ±  1 0  %  around  the  
nom ina l  i n serti on  l oss  
va l ue.  

Method :  Method  B2 . 1  

Launch  patchcord  
l eng th :  

≥  2  m .  On l y the  fundamenta l  mode  
sha l l  propagate  at  the  l im i ter i n terface  
and  a t  the  d etector.  

Launch  
cond i ti ons:  

The  wave leng th  of the  sou rce  sha l l  be  
l onger than  cu t-off wavel eng th  of the  
fi bre .  

Opti ca l  sou rce  
wavel eng th :  

Tunabl e  narrowband  non  pol ari zed  
sou rce.  1  260  nm  to  1  360  nm  and  
1  460  to  1  660  nm .  

Source  power 
s tabi l i ty:  

Wi th i n  ± 0, 05  dB  over the  measuri ng  
peri od  or a t  l east  1  h .  

Tota l  u ncerta i n ty:  ≤  ±  0 , 1  dB  

2  Retu rn  l oss  

I EC  61 300-3-7  

≥  50  dB  Grade  U  Method :  Measuremen t method  1  OCWR 

Opti ca l  sou rce  
wavel eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

Test  every sample  wi th  the  th ree  
wavel eng ths .  

Other 
requ i remen ts :  

Th i s  test  sha l l  be  performed  twi ce,  
revers i ng  the  sample.  Both  
measuremen ts  sha l l  be  wi th i n  the  
speci fi ed  l im i ts .  

Tota l  u ncerta i n ty:  ≤  ±  1  dB  

3  Po lari zati on  
dependen t  l oss  

I EC  61 300-3-2  

≤  0 , 3  dB  at  1  550  nm  

The  samples  sha l l  be  
term inated  on to  s i ng le-
mode  fi bres  as  per 
I EC  60793-2-50,  

  

Opti ca l  sou rce  
Waveleng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

Tota l  u ncerta i n ty:  ≤  ±  0 , 05  dB  over the  dynam ic  range  to  
be  measured  

4  H i gh  opti ca l  
power 

I EC  61 300-2-1 4  

Before,  d u ri ng  and  after the  
test,  the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
test  No.  1 .  

Before,  d u ri ng  and  after the  
test,  the  retu rn  l oss  sha l l  
meet  the  requ i remen ts  of 
test  No.  2 .  

Du ri ng  the  test,  the  change  
i n  i n serti on  l oss  and  retu rn  
l oss  sha l l  be  measured  by 
test  method  I EC  61 300-3-3  

  

Test  temperatu re:  60  °C  ±  2  °C  

Opti ca l  sou rce  
wavel eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

Test  d u rati on :  1  h  a t  each  power l eve l  

Power 
i ncremen ts :  

For nom inal  i n serti on  l oss  ≤  5  dB :  
s tart  a t  0  dBm  and  go  up  to  maximum  
a l l owed  power i npu t  i n  1 00  mW 
i ncremen ts  of CW sou rce  i npu t  

For nom inal  i n serti on  l oss  >  5  dB :  
1 0  mW con ti nuous  power i ncremen ts  

The  above  i n cremen ts  are  app l i ed  u p  
to  the  maximum  a l l owed  power i npu t  
of 1 00  mW 
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No.  Tests  Requ i rements  Detai l s  

5  Vibration  
(sinusoidal) 

I EC  61 300-2-1  

Before  and  after the  test,  
the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
test  No.  1 .  

Before  and  after the  test,  
the  retu rn  l oss  sha l l  meet  
the  requ i remen ts  of test  
No.  2 .  

Du ri ng  the  test,  the  change  
i n  i n serti on  l oss  sha l l  be  

≤  ±  0 , 5  dB .  

Metohd :  Du ri ng  the  test,  the  change  i n  
i n serti on  l oss  sha l l  be  measured  by 
trans i en t  l oss  test  method  I EC  61 300-
3-28.  

Frequency range:  1 0  Hz  to  55  Hz  

Constan t  vi brati on  
ampl i tu de:  

0 , 75  mm  

Number of cycl es :  1 5  

N umber of axes:  3  orthogona l  

Sweep  rate:  1  octave/m in  

Opti ca l  sou rce  
wavel eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

Specimen  
opti ca l l y 
functi on i ng :  

Yes  

6  Cold  

I EC  61 300-2-1 7  

Du ri ng  the  test,  the  
maximum  a l l owed  change  
i n  i n serti on  l oss  i s :  

≤  ±  0 , 5  dB  for a ttenuator 

≤  5  dB .  

≤  ±  1 0  %  for a ttenuators  >  
5  dB .  

Before  and  after the  test,  
the  i n serti on  l oss  
requ i remen ts  of test  No.  1  
sha l l  be  met.  

Before  and  after the  test,  
the  retu rn  l oss  
requ i remen t of test  No.  2  
sha l l  be  met.  

Method :  Du ri ng  the  test,  the  change  i n  
i n serti on  l oss  sha l l  be  measu red  by 
test  method  I EC  61 300-3-3 .  

Temperatu re:  –25  °C  ±  2  °C  

Du rati on  of the  
exposure :  

96  h  

Opti ca l  sou rce  
wavel eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

Before  and  after the  test,  the  
samples  wi l l  be  measured  wi th  th ree  
wavel eng ths .  Du ri ng  the  test,  the  
samples  wi l l  be  measured  wi th  one  
wavel eng th .  

Maximum  
sampl i ng  i n terval  
d u ri ng  the  test:  

1  h  

Specimen  
opti ca l l y 
fu ncti on ing :  

Yes  

7  Dry heat – High  
temperature 
endurance 

I EC  61 300-2-1 8  

Du ri ng  the  test,  the  
maximum  a l l owed  change  
i n  i n serti on  l oss  i s :  

≤  ±  0 , 5  dB  for a ttenuator 

≤  5  dB  

≤  ±  1 0%  for a ttenuators  

>  5  dB  

Before  and  after the  test,  
the  i n serti on  l oss  
requ i remen ts  of test  No.  1  
sha l l  be  met  

Before  and  after the  test,  
the  retu rn  l oss  
requ i remen t of test  No.  2  
sha l l  be  met  

Method :  Du ri ng  the  test,  the  change  i n  
i n serti on  l oss  sha l l  be  measu red  by 
test  method  I EC  61 300-3-3 .  

Temperatu re:  +  70  °C  ±  2  °C  

Du rati on  of the  
exposure :  

96  h  

Opti ca l  sou rce  
wavel eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

Before  and  after the  test,  the  
samples  wi l l  be  measured  wi th  th ree  
wavel eng ths .  Du ri ng  the  test,  the  
samples  wi l l  be  measured  wi th  one  
wavel eng th .  

Maximum  
sampl i ng  i n terval  
d u ri ng  the  test:  

1  h  

Specimen  
opti ca l l y 
fu ncti on ing :  

Yes  
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No.  Tests  Requ i rements  Detai l s  

8  Damp heat 
(cycl ic) 

I EC  61 300-2-46  

Before ,  d u ri ng  and  after 
the  test  the  i n serti on  l oss  
requ i remen ts  of test  No.  1  
sha l l  be  met  

Before  and  after the  test  
the  retu rn  l oss  
requ i remen t of test  No.  2  
sha l l  be  met  

Du ri ng  the  test  the  
change  i n  I n serti on  Loss  
sha l l  be  measured  by test  
method  I EC  61 300-3-3  

Method :  Du ri ng  the  test  the  change  i n  
i n serti on  l oss  sha l l  be  measured  by 
test  method  I EC  61 300-3-3 .  

H i gh  
temperatu re :  

+  70  °C  ±  2  °C  

Low temperatu re:  +  25  °C  ±  2  °C  

Hum id i ty:  >  95  %  RH  ±  2  %  RH  

Number of 
cycl es:  

4  

Du rati on  of each  
cycl e :  

24  h  

Opti ca l  sou rce  
wave l eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

Before  and  after the  test,  the  
samples  wi l l  be  measured  wi th  th ree  
wavel eng ths .  Du ri ng  the  test,  the  
samples  wi l l  be  measured  wi th  one  
wavel eng th .  

Maximum  
sampl i ng  i n terval  
d u ri ng  the  test:  

1  h  

Specimen  
opti ca l l y 
fu ncti on i ng :  

Yes  

9  Change of 
temperature 

I EC  61 300-2-22  

Before ,  d u ri ng  and  after 
the  test,  the  i n serti on  l oss  
requ i remen ts  of test  No  1  
sha l l  be  met.  

Before  and  after the  test,  
the  retu rn  l oss  
requ i remen t of test  No  2  
sha l l  be  met.  

Method :  Test  Nb  

Du ri ng  the  test,  the  change  i n  
i n serti on  l oss  sha l l  be  measured  by 
test  method  I EC  61 300-3-3 .  

H i gh  
temperatu re :  

+  70  °C  ±  2  °C  

Low temperatu re:  – 25  °C  ±  2  °C  

Number of 
cycl es:  

1 2  

Rate  of 
temperatu re  
change:  

1  °C/m in  

Du rati on  at  
extreme  
temperatu res:  

1  h  

Opti ca l  sou rce  
wave l eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

Before  and  after the  test,  the  
samples  wi l l  be  measured  wi th  th ree  
wavel eng ths .  Du ri ng  the  test,  the  
samples  wi l l  be  measured  wi th  one  
wavel eng th .  

Maximum  
sampl i ng  i n terva l  
d u ri ng  the  test:  

1 5  m i n  

Specimen  
opti ca l l y 
fu ncti on i ng :  

Yes  

 

Copyright International  Electrotechnical  Commission  



 –  1 0  – I EC  61 753-052-3: 201 6  © I EC  201 6  

No.  Tests  Requ i rements  Detai l s  

1 0  Dust 

I EC  61 300-2-27  

Before  and  after the  test,  
the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
test  No.  1 .  

Before  and  after the  test,  
the  retu rn  l oss  sha l l  meet  
the  requ i remen ts  of 
test  No.  2 .  

Before  and  after the  test.  
Specimen  tested  i n  mated  
pos i ti on .  

No  s i gn i fi can t  d i fference  
e i ther i n  the  vi sua l  aspect  
or i n  the  s treng th  coupl i ng  
mechan i sm  shal l  be  
noti ced  

  

Temperatu re:  +  35  °C  ±  2  °C  

Re lati ve  
hum id i ty:  

+  60  %  RH  ±  2  %  RH  

Dust  type:  Ta l c  

Dust  parti cl e  
d i ameter:  

<  1 50  µm  

Dust  
concen trati on :  

1 0,6 g/m3
 ±   7,1  g/m3

 

  Test  d u rati on :  1 0  m i n  

Parti cl e  s i ze  d <  1 50 µm 

Specimen  
opti ca l l y 
functi on i ng :  

No  

1 1  Sa l t  m i st  

I EC  61 300-2-26  

Before  and  after the  test,  
the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
test  No.  1 .  

Before  and  after the  test,  
the  retu rn  l oss  sha l l  meet  
the  requ i remen ts  of 
test  No.  2 .  

Before  and  after the  test.  
Specimen  tested  i n  mated  
pos i ti on .  

  

Temperatu re :  +  35  °C  ±  2  °C  

Sa l t  so l u ti on  
(NaCl )  
concen trati on :  

5  %  ±  1  %  

pH :  Between  6 , 5  and  7 , 2  

Test  d u rati on :  96  h  

Specimen  
opti ca l l y 
functi on i ng :  

No  

1 2  Shock 

I EC  61 300-2-9  

Before  and  after the  test,  
the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
test  No.  1 .  

Before  and  after the  test,  
the  retu rn  l oss  sha l l  meet  
the  requ i remen ts  of 
test  No.  2 .  

  

Acce l erati on  
force:  

5  000  m /s2  

T ime:  1 ms  du rati on ,  ha l f s i ne  pu l se  

No.  of shocks:  3  axes  i n  2  d i recti ons ,  2  shocks  per 
axi s ,  1 2  shocks  tota l  

Specimen  
opti ca l l y 
functi on i ng :  

N o  

Opti ca l  sou rce  
wavel eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

1 3  Opti ca l  fi bre  
cab l e  fl exi ng  

I EC  61 300-2-44  

Before  and  after the  test,  
the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
test  No.  1 .  

Before  and  after the  test,  
the  retu rn  l oss  sha l l  meet  
the  requ i remen ts  of 
test  No.  2 .  

  

Magn i tude  of the  
l oad :  

5  000  m /s2  for re i n forced  cabl e  

Ang l e  of 
d efl ecti on  per 
cycl e :  

±  90°  

N umber of 
cycl es :  

30  

Specimen  
opti ca l l y 
functi on i ng :  

N o  

Method  of 
moun ti ng :  

The  sample  sha l l  be  ri g i d l y moun ted  
such  that  the  l oad  i s  on l y appl i ed  to  
the  fi bre/cab l e .  
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No.  Tests  Requ i rements  Detai l s  

1 4  F ibre/cabl e  
reten ti on  

I EC  61 300-2-4  

Before  and  after the  test,  
the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
test  No.  1 .  

Before  and  after the  test,  
the  retu rn  l oss  sha l l  meet  
the  requ i remen ts  of 
test  No.  2 .  

Du ri ng  the  test,  the  
change  i n  i n serti on  l oss  

sha l l  be  ±  0 , 5  dB .  

 Du ri ng  the  test,  the  change  i n  
i n serti on  l oss  sha l l  be  measured  by 
test  method  I EC  61 300-3-3 .  

Magn i tude  of the  
l oad :  

1 0  N  ±  1  N  a t  5  N /s  for re i n forced  
cabl es  

5 , 0  N  ±  0 , 5  N  a t  0 , 5  N /s  for 
secondary coated  fi bres  

2 , 0  N  ±  0 , 2  N  a t  0 , 5  N /s  for primary 
coated  fi bres  

Load  appl i cati on  
poi n t:  

0 , 3  m  from  poi n t  where  the  
fi bre/cabl e  exi ts  from  the  specimen .  

Du rati on  of the  
l oad :  

1 20  s  d u rati on  at  1 0  N  

60  s  d u rati on  at  2  N  or 5  N  

Method  of 
moun ti ng :  

The  sample  sha l l  be  ri g i d l y moun ted  
such  that  the  l oad  i s  on l y appl i ed  to  
the  fi bre/cabl e  reten ti on  mechan i sm .  

Specimen  
opti ca l l y 
fu ncti on i ng :  

Yes  

Opti ca l  sou rce  
wave l eng th :  

1  31 0  nm  ±  1 0  nm ,  1  550  nm  ±  1 0  nm  

and /or 1  625  nm  ±  1 0  nm  

1 5  Tors i on /twi st  

I EC  61 300-2-5  

 

Before  and  after the  test,  
the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
testNo.  1 .  

Before  and  after the  test,  
the  retu rn  l oss  sha l l  meet  
the  requ i remen ts  of 
test  No.  2 .  

  

Magn i tude  of the  
l oad :  

5 , 0  N  at  0 , 1  N /s  for re i n forced  cabl es  

2 , 0  N  at  0 , 1  N /s  for primary and  
secondary coated  fi bres  

Rate  of l oad  
app l i cati on :  

0 , 1  N /s  

Number of 
cycl es:  

1 0  cycl es  

±  1 80°  angu l ar movement  

Specimen  
opti ca l l y 
fu ncti on i ng :  

No  

1 6  S tati c  s i de  
l oad a  

I EC  61 300-2-42  

Before  and  after the  test,  
the  i n serti on  l oss  sha l l  
meet  the  requ i remen ts  of 
test  1 .  

Before  and  after the  test,  
the  retu rn  l oss  sha l l  meet  
the  requ i remen ts  of test  2 .  

  

Magn i tude  of the  
l oad :  

1  N  for 1  h  for re i n forced  cabl e  

0 , 2  N  for 5  m i n  for secondary coated  
fi bres  

  

Load  appl i cati on  
po i n t:  

0 , 3  m  from  the  end  of the  devi ce  and  
two  mu tua l l y perpend i cu l ar d i recti ons  
as  perm i tted  by the  product  desi gn .  

Specimen  
opti ca l l y 
fu ncti on ing :  

No  

a  Stati c  s i de  l oad  sha l l  be  appl i ed  i n  two  mu tual l y perpend i cu l ar d i recti ons  as  perm i tted  by the  product  d es i gn .  
For example,  a  product  wi th  a  base  p l ate  extend i ng  beyond  the  fi bre  exi t  may proh i b i t  l oad ing  i n  that  
d i recti on .  
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Annexe A 
(normative)  

 
Test sequencing  for single-mode non-connectorized  

fixed  attenuators,  category U  

I EC  60068-1  describes  the  background  for test sequencing .  Test sequencing  i s  based  on  the  
premise  that the  effect one  test parameter has  on  a  specimen  wi l l  depend  on  the  previous  
test cond i tions  to  wh ich  the  specimen  has  been  exposed .  Therefore,  i t  i s  necessary to  
conduct the  tests  i n  a  speci fic order.   

The  choice  of the  sequence  of tests  i s  a  function  of the  i n tended  objectives  and  depends  
upon  a  number of considerations.  I t  i s  recogn ized  that i t  i s  d i ffi cu l t  to  provide  a  standard ized  
type  approval  test sequence  for a l l  types  of passive  optical  components,  however,  category U  
attempts  to  overcome th is  i ssue.  

The  i n ten tion  i s  to  use  certain  tests  wh ich  wi l l  reveal  damage  caused  by previous  tests  and  to  
design  a  test sequence  wh ich  wou ld  i nduce  s ign i fi can t effects  i n  passive  optical  components  
i n tended  for appl ications  i n  an  uncontrol l ed  envi ronment.  

The  test sequence  for passive  optical  components  for category U  i s  g i ven  i n  Table  A. 1 .  

Table  A.1  – Test sequence  for s ing le-mode non-connectorized   
fixed  attenuators,  category U  

No.  Test Sample  s i ze  Source  

1  I n serti on  l oss  1 2  New 

2  Retu rn  Loss  1 2  Test  1  

3  Pol ari zati on  dependence  of i n serti on  l oss  1 2  Test  2  

4  H i gh  opti ca l  power 8  Test  3  

5  Vibrati on  (s i nusoi da l )  4  Test  3  

6  Col d  4  Test  5  

7  Dry heat  – H i gh  temperatu re  endu rance  4  Test  6  

8  Damp  heat  (cycl i c)  4  Test  7  

9  Change  of temperatu re  4  Test  8  

1 0  Dust  4  Test  9  

1 1  Sa l t  m i st  4  Test  1 0  

1 2  Shock 4  Test  1 1  

1 3  Opti ca l  fi bre  cabl e  fl exi ng  4  Test  1 2  

1 4  F i bre/cabl e  reten ti on  4  Test  1 3  

1 5  Tors i on /twi st  4  Test  1 4  

1 6  S tati c  s i de  l oad  4  Test  1 5  

NOTE  Tests  4  to  1 6  are  performed  i n  order;  product  i s  sou rced  as  shown  i n  the  tab l e .  
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