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F IBRE OPTIC ACTIVE COMPONENTS AND DEVICES – 

TEST AND MEASUREMENT PROCEDURES –  
 

Part 3:  Optical  power variation  induced  by mechanical   
d isturbance in  optical  receptacles  and  transceiver in terfaces  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard i zation  compri s i ng  
a l l  n ational  e l ectrotechn ica l  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 National  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 ci pate  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 i zation  ( 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 agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al 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 Nati onal  
Commi ttees  i n  that  sense.  Whi 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  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  exten t possib le  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ 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 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  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  National  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 rel i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cations.   

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  pub l 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)  Attention  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  responsibl e  for i denti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC  621 50-3  has  been  prepared  by subcommittee  86C:  F ibre  optic  
systems  and  active  devices,  of I EC  techn ical  comm ittee  86:  F ibre  optics.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst  ed i tion  publ ished  i n  201 2  and  consti tu tes  a  
techn ical  revis ion .  

Th is  ed i tion  i ncludes  the  fol l owing  s ign i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion :  

– extension  of appl ication  fi el d  to  SC connector i n terface  transceivers  i n  add i tion  to  LC 
connector i n terface  transceivers  speci fi ed  i n  the  fi rst ed i ti on  as  both  transceiver i n terfaces 
are  very importan t i n  the  i ndustry;  

– add i ti on  of a  new Annex E  deal ing  wi th  l oad  value  d i fference  for connector type  in  
Method  A.  
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The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

86C/1 31 1 /FDIS  86C/1 330/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  
voting  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  621 50  series ,  publ ished  under the  general  ti t l e  Fibre optic active 
components and devices  – Test and measurement procedures ,  can  be  found  on  the  I EC  

websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC web s i 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 ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  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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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES – 
TEST AND MEASUREMENT PROCEDURES –  

 
Part 3:  Optical  power variation  induced  by mechanical   

d isturbance in  optical  receptacles  and  transceiver in terfaces  
 
 
 

1  Scope 

I t  has  been  found  that some optical  transceivers  and  receptacles  are  susceptib le  to  fibre  optic 
cable  i nduced  stress  when  s ide  forces  are  appl i ed  to  the  mated  cable-connector assembly,  
resu l ting  i n  variations  in  the  transm i tted  optical  power.  The  purpose  of th i s  part  of I EC  621 50  
is  to  defi ne  physica l  s tress  tests  to  ensure  that  such  optical  connections  (cable  and  receptacle)  
can  con tinue  to  function  wi th in  speci fications.   

Th is  standard  speci fi es  the  test  requ irements  and  procedures  for qual i fying  optical  devices  for 
sens i ti vi ty to  coupled  power variations  induced  by mechan ica l  d isturbance at the  optical  ports  
of the  device.   

Th is  s tandard  appl ies  to  acti ve  devices  wi th  optica l  receptacle  i n terfaces.  

Th is  s tandard  describes  the  testing  of transceivers  for use  wi th  s i ng le-mode connectors  
having  e i ther 2 , 5  mm  or 1 , 25  mm  ferru les.  

2  Normative references  

The fo l l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  ind ispensable  for i ts  appl ication .  For dated  references,  on l y 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 i es .  

I EC 61 753  (al l  parts) ,  Fibre optic interconnecting devices and passive components 
performance standard  

I EC 61 753-021 -6,  Fibre optic interconnecting devices and passive components performance 
standard – Part 021-6:  Grade B/2 single-mode fibre optic connectors for category O – 
Uncontrolled environment 

IEC 61 754  (a l l  parts),  Fibre optic interconnecting devices and passive components – Fibre 
optic connector interfaces 

3 Terms,  defin i tions  and  abbreviations   

3. 1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i ti ons  apply.  

  3 . 1 . 1
wigg le  
mechan ical  d is turbances  that i nduce  coupled  opti ca l  power variation  i n  the  optical  receptacle  
and  transceiver i n terface  
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  3 . 1 . 2
wiggle  l oss  
variation  in  coupled  outpu t  power (wi th  respect to  a  no- load ,  non-rotated  measurement)  
i nduced  in  an  optical  modu le  or receptacle  when  the  mated  connector i s  l ateral l y stressed  

3.2  Abbreviations  

DUT device  under test  

LOS  l oss  of s ignal  

Rx receiver 

Tx transm i tter 

4 Measurement consideration  

4.1  Mu l tiple  test  methods  

Since  the  wigg le  l oss  mechan isms  are  categorized  i n to  two d i fferen t cases,  Case  A and  B,  
th is  standard  defines  two  measurement methods,  Method  A and  B ,  as  shown  i n  Table  1 .  
Method  A and  B  are  appl icable  to  the  tests  for the  mechan ical  endurance  of transceivers  
under wigg le  Case  A and  B ,  respectivel y.  

Table  1  – Mu l tiple  test methods  

Test 
methods  

Appl icable  to  Example  of parameters  to  be  i ncluded  

Method  A Wigg le  Case  A:  test  for opti cal  transcei vers  use  
wi th  patchcord  term inated  to  connectors  wh ich  
meet  i n terface  standards  ( I EC 61 754  series)  

Test  procedu re,  test  fi xtu re,  test  j umper,  test  
l oad  

Method  B  Wigg le  Case  B :  test  for opti cal  transcei vers  use  
wi th  patchcord  term inated  to  connectors  wh ich  
meet  both  i n terface  s tandards  ( I EC 61 754  
series)  and  performance  standards  ( I EC 61 753  
series)  

Test  procedure,  test  fi xtu re,  test  j umper,  test  
l oad  

 

4.2  Two wiggle  loss  mechanisms   

 Rationale  for two d i fferent wiggle  loss  test  methods  4.2. 1

Some optica l  transceivers  and  receptacles  are  susceptib le  to  fibre  optic  cable  i nduced  stress  
when  forces  are  appl ied  to  the  mated  cable-connector assembly.  Depend ing  on  the  structure  
of fibre-optic connectors,  two  d i fferen t poin ts  of action  for the  receptacle  cause  two d i fferen t 
types  of wigg le  loss.  

The  in ten tion  of Method  A i s  to  help  ensure  that the  transceiver port des ign  i s  robust  enough  
to  work wi th  a  variety of cables  that  meet i n terface  standards  avai lable  i n  the  fie ld .  The  
i n ten tion  of Method  B  i s  to  ensure  port des igns  are  robust enough  to  endure  poten tia l  s i de  
l oads  during  operation  and  instal l ation  wi th  cables  of known  performance.  

To  guaran tee  the  mechan ical  robustness  of optical  transceivers  both  Methods  A and  B  or 
e i ther Method  A or B  shal l  be  chosen  as  appropriate.   

 Case  A:  Point  of action  for the  ferru le  4.2.2

When  the  ferru le  fl oati ng  to lerance is  i nsufficien t  (see  Annex D) ,  external  s i de  forces  appl ied  
to  the  patchcord  can  cause  deformation  of the  s l eeve  of the  receptacle  caused  by the  ferru le  
bend ing  moment.  Th is  causes  variations  i n  the  transm i tted  optical  power of transceivers.  I n  
th is  case,  the  mechan ical  robustness  of transceivers  depends  on  the  s l eeve,  receptacle  port,  
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and  optical  sub-assembly design .  There  are  a lso  some patchcords  wh ich  have  i nsufficien t 
ferru le  fl oati ng  to lerance,  as  th is  i s  not  speci fi ed  i n  i n terface  standards.  

 Case B:  Point  of action  for the  plug  housing  4.2.3

When  the  ferru le  fl oating  to lerance i s  su fficien t,  external  forces  appl ied  to  the  patchcord  
cause  deformation  of the  receptacle  housing  caused  by the  p lug  bend ing  moment.  Th is  
causes  variations  i n  the  transm i tted  optical  power of transceivers.  I n  th is  case,  the  mechan ical  
endurance of transceivers  depends  on  the  des ign  of the  receptacle  hous ings.  Sufficient 
ferru le  fl oating  to lerance can  be  guaran teed  by patchcord  performance standards  as  speci fied  
i n  Annex C,  Method  B .  

5 Test Method  A 

5.1  Apparatus  

 General  5. 1 . 1

An  example  of the  test  apparatus  is  shown  in  F igure  1 .  Deta i l s  of the  elements  are  g i ven  i n  
the  fol l owing  subclauses.  Measurement wavelength  i s  in  accordance  wi th  the  waveleng th  of 
transceiver speci fications,  and  the  test data  is  obtained  at  room  temperature.  

The  exact detai ls  of the  test fixture  wi l l  depend  on  the  type  of DUT.  For example,  i f an  optical  
transceiver is  being  evaluated ,  a  test board  capable  of securing  and  powering  up  the  
transceiver may be  used .  I n  th is  case ,  i t  i s  centre-mounted  to  the  spind le  of a  rotation  
mechan ism  so  that i t  can  be  rotated  symmetrica l l y over 360° .  

 Test cord  5. 1 .2

I n  order to  s imu late  the  wigg le  l oss  mechan ism  of Case  A,  specia l l y designed  test patchcords  
ca l l ed  s imu lated  wigg le  test  cords  are  used  in  Method  A.  Deta i l  speci fications  of the  s imu lated  
wigg le  test  cord  are  defined  in  Annex C.  

I n  F igure  1 ,  the  test  cord  i s  connected  to  the  transceiver under test.  The  test  j umper has  a  
weigh t appl i ed  to  the  end  of the  test  cord  to  stress  the  connection  to  the  DUT.  The  test cord  is  
connected  to  a  power meter at the  other end  to  record  the  transm i tted  power variations.   

 Power meter 5. 1 . 3

The power meter i s  used  to  measure  variations  i n  the  coupled  power from  the  DUT.  I t  i s  set-
up  to  record  the  maximum  peak-to-peak excurs ions  i n  power l evel  normal i zed  around  the  
i n i tia l  no-load  measurement.  I n  the  case  of Test Method  A,  the  fol lowing  measurement set-up  
is  recommended .  Both  the  rotation  mechan ism  (e. g .  s tepper motor)  and  power meter are  
i n terfaced  to  a  computer for control  and  data  l ogg ing  purposes.  I deal l y,  the  con trol l er software  
can  man ipu late  the  d i rection  of rotation ,  speed  and  step  i ncrements  of the  s tepper motor.  
During  the  360°  conti nuous  rotation ,  the  i nstrumentation  shou ld  be  capable  of col l ecti ng  at 
l east one  data  poin t  for every 2 , 5  degrees  of rotation ,  wh ich  equates  to  a  response  time of 
better than  1 00  ms  for the  measuring  i nstrumentation .   

 Test load  5. 1 .4

The test l oad  or weight shou ld  be  appl ied  to  the  end  of the  test cord .  The  test l oad  i s  defi ned  
in  Annex A.  
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5.2  Test procedures  for Tx in terfaces  

 Test procedures  5.2. 1

The  test i s  conducted  wi th  a  su i table  fixture ,  as  i l l ustrated  i n  F igure  1 .  (F igure  1  i s  an  example  
of the  case  us ing  a  1 , 25  mm  ferru le  connector. )  Th is  example  u ti l i zes  an  optical  transceiver 
(Tx)  port or other connectorized  optical  source.  The  s imu lated  wigg le  test  cord  (fibre  cord  and  
connector)  i s  fl exed  at  the  poin t  of entry to  the  connector on  the  DUT by appl ying  a  l oad  in  the  
form  of a  weight  to  the  fi bre  wh i l e  rotati ng  the  test fixture.  The  test i s  conducted  as  fol l ows.  

 Set-up  5.2.2

Mount the  connector/optical  assembly as  shown  i n  F igure  1  and  connect the  s imu lated  wigg le  
test cord  from  the  device  ou tpu t port/Tx port to  the  power meter.  I f the  DUT conta ins  more  
than  one  port  (for example  a  Tx port  and  an  Rx port  i n  the  case  of a  transceiver) ,  on l y one  
port  shou ld  be  anal ysed  at  a  t ime.  Hence,  on l y a  s i ng le  s imu lated  wigg le  test  cord  shou ld  be  
connected  to  the  device  at  any g i ven  time.  

 I n i tial  measurement 5.2.3

Withou t appl ying  any load  and  wi thout rotating  the  fixture,  measure  and  record  the  output  
power of the  DUT when  mounted  i n  the  fixture.  The  power meter shou ld  be  reset at  th is  poin t 
so  that a l l  measurements  are  normal i zed  around  th is  ou tpu t l evel .  

 Apply load  and  rotate  5.2.4

Apply the  appropriate  load  to  the  s imu lated  wigg le  test  cord  as  shown  in  F igure  1 .  

The  fixtu re/DUT to  wh ich  the  l oad  i s  attached  shal l  rotate  both  clockwise  and  anticlockwise.  
Al low for a  settl ing  time of 1 0  s  after the  load  i s  attached  or d isturbed  and  before  and  after 
each  rotation .  

With  a  360 °  rotation  at a  speed  of 4  r/m in  (or l ess) ,  record  the  power meter read ings  after the  
clockwise  and  anticlockwise  rotations  have  completed .   

 Wiggle  loss  5.2.5

The wigg le  l oss  i s  defined  as  the  maximum  peak-to-peak del ta  of the  measured  power du ring  
the  l oad ing  process  of 5. 2 . 4,  i ncl ud ing  the  i n i ti a l  measurement va lue  of 5 . 2. 3.  
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NOTE  The  detai l s  of the  l oad i ng  poin t  are  described  i n  Annex C.   

Figure  1  – Equ ipment  setup  of Method  A for Tx in terfaces  

5.3  Test procedures  for Rx in terfaces  and  optical  receptors  

 Test procedures  5.3. 1

I n  the  case  of Rx i n terfaces  or optical  receptors  ( for example  a  transceiver Rx connector test  
or where  the  DUT does  not conta in  a  l i ght  source),  the  DUT is  mounted  i n  a  test fixture  as  
shown  i n  F igure  2 ,  wi th  one  of the  fol lowing  test  methods  appl ied .  (F igure  2  i s  an  example  of 
the  case  us ing  a  1 , 25  mm  ferru le  connector. )  

 LOS  ind icator method  5.3.2

The procedure  i s  as  fol lows:  

a)  ad j ust the  i npu t power to  the  receptacle  to  find  the  LOS  threshold ;  

b)  i ncrease  the  i npu t power by 1 , 5  dB;  

c)  appl y the  re levant l oad  speci fied  i n  Table  A. 1  and  rotate  the  test  fixture  from  0°  to  360°  
wi th  con tinuous  motion  i n  cl ockwise  and  an ticlockwise  d i rections;  

d )  i f LOS is  detected ,  then  the  device  fa i l s  the  test;  i f no  LOS  is  detected ,  the  device  passes.  

 Receiver optical  power moni tor method  5.3.3

The  receiver optica l  power mon i tor method  can  be  implemented  on  transceivers  or other 
optical  receptors  that support d i g i tal  d iagnostic  mon i toring .  The  robustness  of the  optical  port  
to  wigg le  is  determ ined  by mon i toring  changes  i n  the  received  optical  power reported  by the  
d ig i ta l  d i agnostics .  The  procedure  i s  as  fo l lows:  

a)  set  the  i npu t  power to  the  receiver to  a  level  at  wh ich  the  receiver power mon i tor i s  in  i ts  
most accurate  range;  

b)  appl y the  re levant l oad  speci fied  i n  Table  A. 1  and  rotate  the  test fixture  from  0°  to  360°  
wi th  conti nuous  motion  i n  cl ockwise  and  an ticlockwise  d i rections  wh i l e  mon i toring  the  
d ig i ta l  d i agnostics  for receiver optica l  power;  
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c)  record  the  maximum  change  in  receiver optical  power i n  dB ;  wigg le  l oss  i s  defined  as  the  
maximum  peak-to-peak de l ta  of the  measured  power during  the  measurement from  a)  
through  b) .  

 

NOTE  The  detai l s  of the  l oad i ng  poin t  are  described  i n  Annex C.  

Figure 2  – Equ ipment set-up  of Method  A for Rx in terfaces  and  optical  receptors  

6 Test Method  B  

6.1  Apparatus  

 General  6. 1 . 1

An  example  of the  test apparatus  is  shown  in  F igure  3.  Deta i l s  of the  elements  are  g i ven  i n  
the  fol l owing  subclauses.  Measurement wavelength  i s  in  accordance  wi th  the  waveleng th  of 
transceiver speci fications,  and  the  test data  is  obta ined  at  room  temperature.  

 Test fixture  and  rotation  mechanism  6. 1 . 2

The exact detai l s  of the  test fixture  wi l l  depend  on  the  type  of DUT.  For example,  i f an  optica l  
transceiver i s  be ing  evaluated ,  a  test board  capable  of securing  and  powering  up  the  
transceiver may be  used .  I n  th is  case,  i t  i s  centre-mounted  to  the  sp ind le  of a  rotation  
mechan ism  so  that i t  can  be  rotated  symmetrical l y over 360° .  I n  Test Method  B ,  the  rotation  
function  i s  not absolu tely necessary i f the  test fixture  enables  measurement at  every 90°  
i n terval  around  the  sp ind le  (0° ,  90° ,  1 80° ,  270°) .  

 Test cord  6. 1 . 3

I n  order to  s imu late  the  wigg le  l oss  mechan ism  of Case  B ,  normal  patchcords  wh ich  satisfy 
both  i n terface  standards  (see  I EC  61 754  series)  and  performance  standards  (see  I EC 61 753  
series)  are  used  i n  Method  B.  

I n  F igure  3 ,  the  test  cord  i s  connected  to  the  transceiver under test.  The  test  j umper has  a  
weigh t appl i ed  to  the  end  of test  cord  to  stress  the  connection  to  the  DUT.  The  test cord  is  
connected  to  a  power meter at the  other end  to  record  the  transm i tted  power variations.   
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 Power meter 6. 1 .4

The power meter i s  used  to  measure  variations  i n  the  coupled  power from  the  DUT.  I t  i s  set-
up  to  record  the  maximum  peak-to-peak excurs ions  i n  power l evel  normal i zed  around  the  
i n i tia l  no- load  measurement.  

 Test load  6. 1 .5

The test l oad  or weight shal l  be  appl ied  to  the  end  of the  test  cord .  The  test l oad  i s  defined  i n  
Annex A.  

6.2  Test procedures  for Tx in terfaces  

 Test procedures  6.2. 1

The test  i s  conducted  wi th  a  su i table  fi xture,  as  i l l ustrated  i n  F igure  3  (F igure  3  i s  an  example  
of the  case  us ing  a  1 , 25mm  ferru le  connector. )  Th is  example  u ti l i zes  an  optica l  transceiver 
(Tx)  port or other connectorized  optical  source.  The  s tandard  test cord  (fi bre  cord  and  
connector)  i s  fl exed  at  the  poin t  of entry to  the  connector on  the  DUT  by appl ying  a  l oad  in  the  
form  of a  weigh t to  the  fi bre  wh i l e  rotati ng  the  test fixture.  The  con tinuous  rotation  mechan ism  
is  not  absolu te l y necessary i f the  test fixture  enables  measurement at each  of the  90°  
d i rections  around  the  spind le  (0° ,  90° ,  1 80° ,  270°) .  The  test i s  conducted  as  fol l ows.  

 Set-up  6.2.2

Mount the  connector/optica l  assembly as  shown  i n  F igure  3  and  connect a  standard  test cord  
from  the  device  output port/Tx port to  the  power meter.  I f the  DUT contains  more  than  one  
port  (for example,  a  Tx port  and  an  Rx port  i n  the  case  of a  transceiver) ,  on l y one  port  shou ld  
be  anal ysed  at  a  time.  Hence,  on l y a  s i ng le  standard  test  cord  shou ld  be  connected  to  the  
device  at any g iven  time.  

 I n i tial  measurement 6.2.3

Withou t appl ying  any load  and  wi thout rotating  the  fixture,  measure  and  record  the  output  
power of the  DUT when  mounted  i n  the  fixture.  The  power meter shou ld  be  reset  at  th is  poin t 
so  that a l l  measurements  are  normal ized  around  th is  ou tpu t l evel .  

 Apply load  6.2.4

Apply the  appropriate  l oad  as  speci fied  i n  Table  A. 2  to  the  standard  test cord  as  shown  i n  
F igure  3 .  

 Measurement 6.2.5

Record  the  power meter after the  pos i tion ing  of four angu lar d i rections  (0° ,  90 ° ,  1 8° ,  270° )  has  
completed .  

 Wiggle  loss  6.2.6

The wigg le  l oss  is  defined  as  the  maximum  peak-to-peak de l ta  of the  measured  power du ring  
the  measurement of 6 . 2 . 5  i nclud ing  the  in i tia l  measurement value  of 6. 2 . 3 .  
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Figure 3  – Equ ipment  set-up  of Method  B  for Tx in terfaces  

6.3  Test procedures  for Rx in terfaces  and  optical  receptors  

 Test procedures  6.3. 1

I n  the  case  of Rx i n terfaces  or optica l  receptors  (for example ,  a  transceiver Rx connector test 
or where  the  DUT does  not contain  a  l i gh t  source),  the  DUT is  mounted  i n  a  test fixture  as  
shown  in  F igure  4,  and  one  of the  fol lowing  test methods  i s  appl ied .  (F igure  4  i s  an  example  
of the  case  using  a  1 , 25  mm  ferru le. )  

 LOS-ind icator method  6.3.2

The  procedure  i s  as  fol lows:  

a)  ad j ust  the  i npu t power to  the  receptacle  to  find  the  LOS  threshold ;  

b)  i ncrease  the  i npu t power by 1 , 5  dB;  

c)  appl y the  re levant l oad  speci fied  i n  Table  A. 2  and  rotate  the  test fixture  at  ang les  of 0° ,  
90° ,  1 80°  and  270° ;  

d )  i f LOS is  detected ,  then  the  device  fa i l s  the  test.  I f no  LOS  is  detected ,  the  device  passes.  

 Receiver optical  power monitor method  6.3.3

The  receiver optical  power mon i tor method  can  be  implemented  on  transceivers  or other 
optical  receptors  that  support d ig i tal  d iagnostic  mon i toring .  The  robustness  of the  optical  port  
to  wigg le  i s  determ ined  by mon i toring  changes  i n  the  received  opti cal  power reported  by the  
d ig i ta l  d i agnostics .  

a)  set  the  i npu t power to  the  receiver to  a  l evel  at  wh ich  the  receiver power mon i tor i s  i n  i ts  
most accurate  range;  

b)  appl y the  re levant l oad  speci fied  i n  Table  A. 2  and  rotate  the  test fixture  at  ang les  of 0° ,  
90° ,  1 80°  and  270°  wh i l e  mon i toring  the  d ig i ta l  d i agnostics  for receiver optical  power;  
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c)  record  the  maximum  change i n  receiver optical  power i n  dB.  Wigg le  l oss  i s  defi ned  as  the  
maximum  peak-to-peak del ta  of the  measured  power during  the  measurement from  a)  to  
b).  

  

Figure 4  – Equ ipment  set-up  of Method  B  for Rx in terface and  optical  receptors  

7 Test resul ts  

The test resu l ts  sha l l  provide  the  fo l l owing  detai ls :  

a)  The  method  used  (Method  A and/or Method  B)  

b)  The  l oad  va lue  

c)  Wigg le  l oss  

d )  Pass  or fai l  

e)  Receiver optical  power variation  

f)  Sample  s i ze  

g)  Number of cords  
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Annex A 
(normative)  

 
Load  requ irements  

See  Table  A. 1  and  Table  A. 2.  

A.1  Loads  for Method  A  

Table  A. 1  – Method  A:  Loads  appl ied  for devices  using  
connector cords  with  1 , 25  mm  ferru le  and  2,5  mm  ferru le  

Connector type  Load  

N  

Ang les  

°  

LC  1 , 5  0  to  360  

SC 0 , 5  0  to  360  

 

A.2  Loads  for Method  B  

Table  A.2  – Method  B:  Loads  appl ied  for devices  using  
connector cords  with  1 , 25  mm  ferru le  and  2,5  mm  ferru le  

Connector type  Load  

N  

Ang les  

°  

LC  4 , 5  0 ,  90,  1 80,  270  

SC 4 , 5  0 ,  90 ,  1 80,  270  
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Annex B  
(normative)  

 
Summary of test condi tions  

See  Table  B . 1  and  Table  B . 2 .  

Table  B . 1  – Summary of test  condi tions  for Method  A (normative)  

Connector 
styl e  

Port 
(Rx/Tx)  

Measurement 
parameters  

Test cord  
Load  
N  

Sample  
s i ze  

Number 
of cords  

Fai lures  
al lowed  

Pass/fai l  cri teria  

LC  
(s i ng l e-
mode)  

Tx Tx power 

Clause  C. 1  1 , 5  1 1  5  0  

Max wi gg l e  l oss  

<1 , 5  dB  

Rx 
LOS  power del ta  
or b i t  errors  

Depends  on  
method  used :  no  
LOS  or recei ved  
power del ta  

<1 , 5  dB   

SC  
(s i ng l e-
mode)  

Tx Tx power 

Clause  C. 2  0 , 5  1 1  5  0  

Max wi gg l e  l oss  

<1 , 5  dB  

Rx 
LOS  power del ta  
or b i t  errors  

Depends  on  
method  used :  no  
LOS  or recei ved  
power del ta  

<1 , 5  dB  

 

Table  B .2  – Summary of test  condi tions  for Method  B  (normative)  

Connector 
styl e  

Port 
(Rx/Tx)  

Measurement 
parameters  

Test cord  
Load  
N  

Sample  
s i ze  

Number 
of cords  

Fai lures  
al lowed  

Pass/fai l  cri teria  

LC  
(s i ng l e-
mode)  

Tx Tx power  

Clause  C. 1  4 , 5  1 1  5  0  

Max wi gg l e  l oss  

<1 , 5  dB  

Rx 
LOS, power del ta  
or b i t  errors  

Depends  on  
method  used :  no  
LOS  or recei ved  
power del ta  

<1 , 5  dB  

SC 
(s i ng l e-
mode)  

Tx Tx power 

Clause  C. 2  4 , 5  1 1  5  0  

Max wi gg l e  l oss  

<1 , 5  dB  

Rx 
LOS  power del ta  
or b i t  errors  

Depends  on  
method  used :  no  
LOS  or recei ved  
power del ta  

<1 , 5  dB  
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Annex C  
(normative)  

 
Characteristics  of the  test cord  

See  F igure  C. 1 ,  F i gure  C. 2 ,  Table  C. 1 ,  Table  C. 2 ,  Table  C.3  and  Table  C. 4.  

Table  C . 1  – Wigg le  test  cord  specification  (LC  connector)  

Test method  Speci fications  for wigg le  test  cord  

Method  A The  detai l s  of th i s  test  cord  are  i n  F i gu re  C. 1  and  Table  C. 2  

Method  B  (standard  test  cord )  I EC 61 753-021 -6  

 

Figure C. 1  – Wigg le  test cord  i n terface  (LC  connector)  

IEC 
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Table  C .2  – Dimensions  of the  wiggle  test  cord  in terface  

Reference  
Dimensions  

Notes  
M in imum Maximum 

A 1 , 49  mm  1 , 51  mm   

B  1 , 89  mm  1 , 91  mm   

C  26, 85  mm  27, 05  mm   

D  1 0, 3  mm  1 0, 5  mm   

E  1 2 , 97  mm  1 3, 1 7  mm   

F  2 , 35  mm  2 , 45  mm   

G  7 , 03  mm  7, 23  mm   

H  7 , 46  mm  7, 54  mm   

I  7 , 76  mm  7, 84  mm   

J  21 , 9  mm  22, 1  mm   

K 0 , 5  mm  0, 7  mm   

L  0 , 2  mm  0, 4  mm   

M  1 , 75  mm  1 , 85  mm   

N  2 , 46  mm  2 , 54  mm   

O  25°  35°  Degrees  

P  2 , 46  mm  2 , 54  mm   

Q  0 , 06  mm  0 , 1 4  mm   

NOTE  The  i n terface  d imensions  other than  those  speci fi ed  i n  Tabl e  C. 2  are  compl ian t  wi th  I EC 61 754-20.   

 

Table  C .3  – Wigg le  test  cord  specification  (SC  connector)  

Test method  Speci fications  for wigg le  test  cord  

Method  A The  detai l s  of th i s  test  cord  are  i n  F i gu re  C. 2  and  Table  C. 4  

Method  B  (standard  test  cord )  I EC 61 753-021 -6  

 

 

Figure  C.2  – Wigg le  test cord  in terface  (SC  connector)  
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Table  C .4 – Dimensions  of the  wiggle  test  cord  in terface  

Reference  

Dimensions  
mm  Notes  

M in imum Maximum 

A 1 , 49  1 , 51   

B  2 , 8  3 , 0   

C  32, 5  33, 5   

K 0 , 5  0 , 7   

L  0 , 4  0 , 8   

M  1 , 75  1 , 85   

NOTE  The  i n terface  d imensions  other than  those  speci fi ed  i n  Tabl e  C. 4  are  compl ian t  wi th  I EC 61 754-4.   
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Annex D  
(normative)  

 
F loating  tolerance  

I n  order to  control  the  loss  i nduced  by wigg le,  i t  i s  necessary to  keep the  accurate  re lati ve  
pos i tion ing  of the  ferru le  i n  the  hous ing .  Th is  i s  true  even  i n  the  case  where  external  hous ing  
deformation  is  caused  by the  optica l  cable  bend ing ,  as  shown  i n  F igure  D . 1 .  I n  th is  s i tuation ,  
the  ferru le  fl oati ng  mechan ism  cal led  “fl oati ng  tolerance”  i s  necessary.  The  precise  
d imensions  of th is  to lerance  are  not  quanti fied  in  th is  s tandard  as  they depend  upon  the  
des ign ,  construction  and  materia ls  of both  connector and  hous ing .  

However,  i f the  fl oating  to lerance  i s  not sufficien t,  the  ferru le  comes  in to  con tact wi th  hous ing  
as  the  deformation  i ncreases  caus ing  wigg le  l oss.  Therefore  guaranteeing  sufficien t floati ng  
to lerance  is  requ ired  by the  deta i l ed  des ign  of the  housing  and /or connector i n  order to  meet 
the  performance requ irements  of th is  test method .  

 

Figure D. 1  – Floating  tolerance  
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Annex E  
(informative)  

 
Load  value  d i fference for connector type in  Method  A 

As  speci fied  i n  Table  A. 1 ,  there  is  a  speci fied  l oad  value  d i fference  i n  test  Method  A,  
depend ing  on  the  type  of connector.  The  reason  for th is  d i fference  comes  from  the  effecti ve  
torque  load  d i fference  between  the  two  test cords  speci fied  i n  F igure  C. 1  and  F igure  C. 2 .  

I n  the  case  of the  SC type  test cord ,  the  sti ffness  of the  sp l i t  s leeve  is  sufficient enough  to  
appl y some torque  to  the  test ferru le  and  the  stable  measurement can  be  ach ievable.  

However,  the  sti ffness  of the  φ1 , 25  spl i t  s l eeve  i s  l ower than  that of the  φ2, 5  spl i t  s leeve,  and  

i t  i s  not sufficient enough  to  appl y some torque  to  the  test ferru le.  I f the  spl i t  s leeve  of φ1 , 25  i s  
appl ied  to  the  test,  the  resu l ts  wou ld  be  very unstable.  To  s tabi l i ze  the  wigg le  test  resu l t  for 
the  LC type,  a  projection  at the  ins ide  wal l  of the  ou ter cyl i ndrica l  p ipe  (around  the  R area  in  
F igure  E. 1  (a))  i s  needed  to  re lax torque.  W i th  th is  projection  (R area),  the  effecti ve  torque  
l ength  between  the  load  poin t and  the  work poin t wi l l  be  S1  i n  F i gure  E . 1  (a) .  On  the  other 
hand ,  i n  the  case  of the  SC type  test cord ,  there  i s  no  projection  i ns ide  the  p ipe,  and  th is  
effective  torque  l eng th  is  equ ivalen t to  the  d imension  S2  shown  in  F igure  E. 1  (b) .  D imension  
S2  is  three  times  as  l ong  as  S1 ,  and  th is  l eads  to  the  speci fied  l oad  d i fference  between  LC 
and  SC.  

 

a)  LC  type test cord  

 

b)  SC  type  test cord  

Figure  E.1  – F loating  tolerance  

IEC 

IEC 

Copyright International  Electrotechnical  Commission  



 – 22  – I EC 621 50-3: 201 5  © I EC  201 5  

Bibl iography 

I EC 61 300  (al l  parts) ,  Fibre optic interconnecting devices and passive components – Basic 
test and measurement procedures  

I EC  61 754-4,  Fibre optic interconnecting devices and passive components – Fibre optic 
connector interfaces – Part 4: Type SC connector family  

I EC  61 754-20,  Fibre optic interconnecting devices and passive components – Fibre optic 
connector interfaces – Part 20: Type LC connector family 

IEEE 802. 3,  Carrier sense multiple access with collision detection  (CSMA/CD)  access method 
and physical layer specifications 

LC Product Lucent Technolog ies ,  640-252-056  I ssue  1  September 05,  Speci fication  

Telcord ia  GR-253,  Synchronous Optical Network (SONET)  Transport Systems  

Telcord ia  GR-326,  Generic Requirements for Single-mode Optical Connectors and Jumper 
Assemblies 

Telcord ia  GR-1 435,  Generic Requirements for Multi Fiber Optical Connectors  

 

_____________ 

Copyright International  Electrotechnical  Commission  



Copyright International  Electrotechnical  Commission  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION 

 

3,  rue de Varembé 

PO Box 1 31  

CH-1 21 1  Geneva 20 

Switzerland  

 

Tel:  +  41  22 91 9 02 1 1  

Fax:  +  41  22 91 9 03 00 

info@iec.ch  

www. iec.ch  

Copyright International  Electrotechnical  Commission  


