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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
OPTICAL FIBRES –  

 
Part 2-40:  Product specifications  –  

Sectional  speci fication  for category A4 multimode fibres  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris 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  q uestions  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  S tandards,  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 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 ternati onal  Organ i zation  for S tandard 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 ona l  
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 ona l  
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  extent  possibl e  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 n dependent  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 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 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 cation  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  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)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i denti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  I EC 60793-2-40  has  been  prepared  by subcommittee  86A:  F ibres  and  
cables,  of I EC  techn ical  committee  86:  F ibre  optics.  

Th is  fourth  ed i tion  cancels  and  replaces  the  th i rd  ed i tion  publ ished  i n  2009.  Th is  ed i ti on  
consti tu tes  a  techn ical  revis ion .  

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

a)  harmon ization  of term inology wi th in  the  I EC 60793-2  series;  

b)  added  measurement parameters  for numerical  aperture  and  fibre  geometry.   
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The  text of th is  standard  i s  based  on  the  fol lowing  documents:  

CDV Report  on  voti ng  

86A/1 587/CDV 86A/1 61 8/RVC 

 
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 s t  of a l l  parts  in  the  I EC  60793  series ,  publ ished  under the  general  ti tl e  Optical fibres,  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'  l ogo 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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OPTICAL FIBRES –  
 

Part 2-40:  Product specifications  –  
Sectional  speci fication  for category A4 multimode fibres  

 
 
 

1  Scope 

This  part of I EC 60793-2  i s  appl icable  to  category A4  optical  mu l timode fibres  and  the  re lated  
sub-categories  A4a,  A4b,  A4c,  A4d ,  A4e,  A4f,  A4g  and  A4h .  These  fibres  have  a  p lastic core  
and  p lastic cl add ing  and  may have  step- index,  mu l ti -step  i ndex or graded -index profi l es.  The 
fibres  are  used  i n  i n formation  transm ission  equ ipment and  other appl ications  employing  
s im i l ar l igh t transm i tti ng  techn iques,  and  fi na l l y i n  fi bre  optic cables.  Table  1  summarizes  
some of the  sal i en t characteristics  and  appl ications  of these  fibres.  

Table  1  – Characteristics  and  appl ications  of category A4 fibres  

Sub-
category 

A4a  A4b  A4c  A4d  A4e  A4f A4g  A4h  

Core  
d iameter 

(µm)  

See  
Note  1  

See   
Note  
1  

See  
Note  
1  

See  
 Note  1  

≥  500  200  1 20  62, 5  

Cladd i ng  
d iameter 

(µm)  

1  000  750  500  1  000  750  490  490  245  

Numerical  
apertu re  
Na

ff
 

0 , 50
 

0, 50  0 , 50  0 , 30  0 , 25  0 , 1 90
 

0, 1 90  0 , 1 90  

Operati ng  
wave-
leng th  
(s)  (nm)  

650  

See  Note  2  

650  650  650  650  650  
850  
1  300  

650  
850  
1  300  

850  
1  300   

Appl i ca-
ti ons  

D ig i ta l  
aud i o  
i n terface,  
au tomobi l e,  
i ndustrial ,  
sensor and  
data  
transm is-
s i on  

I ndus-
tri a l  
and  
sen-
sor 

Sen-
sor 

Dig i ta l  
aud i ovisual  
i n terface  
and  data  
transm ission  

D ig i ta l  
aud i ovisual  
i n terface  
and  data  
transm ission  

I ndustri a l  
and  mobi l e ;  
compatible  
wi th  A3  
transm ission  
equ i pment 

Data  
transm ission  

Data  
transm ission ;  
primari l y 
used  i n  
ri bbon  
structures  

NOTE  1  Typical l y 1 5  µm  to  35  µm  smal l er than  the  cl add i ng  d iameter.  

NOTE  2  Other potenti a l  wave lengths  for A4a  fi bre  are  descri bed  i n  Annex J .  

 

I n  add i ti on  to  the  appl ications  shown  in  Table  1 ,  other appl ications  for A4  fibres  i nclude,  bu t  
are  not restricted  to,  the  fol lowing :  support for short reach ,  h i gh  b i t-rate  systems in  te lephony,  
d istribu tion  and  l ocal  networks,  carrying  data,  voice  and/or video services  and  on-prem ises  
i n trabu i l d ing  and  i n terbu i l d ing  fibre  i nsta l lations,  i nclud ing  LANs,  PBXs,  video,  various  
mu l tip lexing  uses  and  m iscel laneous  re lated  uses,  such  as  consumer e lectron ics  and  
i ndustria l  and  mobi le  networks.  

Three  types  of requ irements  appl y to  A4  fi bres:  

•  general  requ i rements,  as  defined  in  I EC  60793-2;  

•  speci fic requ i rements  common  to  category A4  mu l timode fibres  covered  i n  th is  standard  
and  wh ich  are  g iven  i n  Clause  3 ;  
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•  particu lar requ i rements  appl icable  to  i nd ividual  fi bre  sub-categories  and  implementations 
or speci fic appl ications  wh ich  are  defined  i n  th is  standard ,  i n  the  normative  fam i l y 
speci fication  annexes.  

2  Normative references  

The fol l owing  documents,  i n  whole  or i n  part,  are  normative l 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 60068-1 ,  Environmental testing – Part 1 :  General and guidance  

I EC 60793-1 -20: 2001 ,  Optical fibres – Part 1 -20: Measurement methods and test procedures 
– Fibre geometry 

IEC 60793-1 -22 ,  Optical fibres – Part 1 -22: Measurement methods and test procedures –  
Length measurement  

IEC 60793-1 -40:2001 ,  Optical fibres – Part 1 -40:  Measurement methods and test procedures 
– Attenuation  

IEC 60793-1 -41 ,  Optical fibres – Part 1 -41 : Measurement methods and test procedures – 
Bandwidth   

IEC 60793-1 -42 ,  Optical fibres – Part 1 -42: Measurement methods and test procedures – 
Chromatic dispersion 

IEC 60793-1 -43 ,  Optical fibres – Part 1 -43: Measurement methods and test procedures –  
Numerical aperture measurement 

I EC 60793-1 -46 ,  Optical fibres – Part 1 -46:Measurement methods and test procedures – 
Monitoring of changes in  optical transmittance  

I EC  60793-1 -47:2009 ,  Optical fibres – Part 1 -47:  Measurement methods and test procedures 
– Macrobending loss  

IEC 60793-1 -50 ,  Optical fibres – Part 1 -50: Measurement methods and test procedures –  
Damp heat (steady state)  tests 

IEC 60793-1 -51 ,  Optical fibres – Part 1 -51:  Measurement methods and test procedures – Dry 
heat (steady state)  tests 

IEC 60793-1 -52,  Optical fibres – Part 1 -52: Measurement methods and test procedures –  
Change of temperature tests 

3 Specifications  

3.1  Dimensional  requ i rements  

Relevant d imensional  attribu tes  and  measurement methods  are  g iven  i n  Table  2 .   

Requ irements  common  to  a l l  category A4  fibres  are  i nd icated  i n  Table  3 .   

Add i ti onal  attributes  that  shal l  be  speci fi ed  i n  the  fam i l y speci fications  for sub-categories  A4f 
through  A4h  are  g i ven  i n  Table  4 .  
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Table  2  – Dimensional  attributes  and  measurement methods  

Attribute  Measurement method  

Cladd ing  d i ameter I EC 60793-1 -20  a  

C l add ing  non-ci rcu lari ty  I EC 60793-1 -20  a  

Core  d i ameter b  I EC 60793-1 -20  

F ibre  l eng th  I EC 60793-1 -22  

Core-cl add ing  concentri ci ty error I EC 60793-1 -20  

Core  non-ci rcu lari ty  I EC 60793-1 -20  

a  Mechan ica l  methods  are  a l so  appl i cabl e  to  cl add ing  d i ameter and  cl add ing  non-ci rcu lari ty measurements  i f 
they provi de  the  same  measurement  uncertain ty.  

b  Core  d iameter i s  speci fi ed  at  (650  ±  1 0 )  nm  wi th  a  test  specimen  l ength  of 2 , 0  m  ±  0 , 2  m  and  a  th reshold  
val ue  k

CORE
 of 2 , 5  %  ( I EC 60793-1 -20: 2001 ,  Method  B)  for A4  fi bres.  

 

Table  3  – Requirements  common  to  al l  category A4 fibres  

Attribute  Un i t  Limi t 

Cladd ing  d i ameter µm  a
 

C l add ing  non-ci rcu lari ty  %  ≤  6  
b  

Core  d i ameter µm  c
 

F i bre  l ength  km  d
 

a  The  cl add ing  d i ameter vari es  and  i s  l i s ted  i n  the  fam i l y speci fi cation .  

b  Un less  otherwise  speci fi ed  i n  the  fam i l y speci fi cation .  

c  For A4a,  A4b,  A4c and  A4d  fi bre,  the  core  d i ameter i s  typical l y  1 5  µm  to  35  µm  smal l er than  the  cl add ing  
d iameter.  For A4e,  A4f,  A4g  and  A4h  fi bre,  the  core  d iameter varies  and  i s  l i s ted  i n  the  fam i l y speci fi cation .   

d  Length  requ i rements  vary and  shou ld  be  agreed  between  suppl i er and  customer.  

 

Table  4 – Add i tional  attributes  requ ired  in  A4f through  A4h  fami ly specifications  

Attribute  

Core  non-ci rcu lari ty  

Core-cl add ing  concentri ci ty error 

 

3.2  Mechan ical  requ irements  

3.2. 1  General  

Mechan ical  attribu tes,  test methods,  and  requ irements  for buffered  fibres  can  be  found  i n  
I EC 60794-2-41 .  

Relevan t mechan ical  a ttribu tes  and  test  methods  are  g iven  i n  Table  5.   

Requ i rements  common  to  a l l  category A4  fi bres  are  i nd icated  i n  Table  6.   

Add i ti onal  attributes  that  sha l l  be  speci fi ed  i n  the  fam i l y speci fications  for sub-categories  A4f 
through  A4h  are  g i ven  i n  Table  7 .  
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Table  5  – Mechan ical  attributes  and  test methods  

Attribute  Test method  

Tensi le  performance  3. 2 . 2  

 

Table  6  –  Requ irements  common  to  category A4 fibres  

Attribute  Un i t  Limi t 

Elongation  at  yi el d  peak %  ≥  4 , 0  

Tensi l e  l oad  at  yi el d  peak N  
a  

a  Tensi l e  l oad  at  yi e l d  peak varies  and  i s  l i s ted  i n  the  
fam i l y speci fi cation .  

 

Table  7  – Add itional  attributes  requ ired  in  fami ly speci fication  
for sub-category A4f th rough  A4h  fibres  

Attribute  

Tensi l e  l oad  to  i nduce  4  %  e l ongati on  

 

3.2.2  Tensi le  load  test  

3.2.2 . 1  Object  

The purpose  of th is  test  i s  to  characterize  the  abi l i ty of the  fibre  to  support a  l oad  du ring  
hand l i ng .  I ts  purpose  i s  to  obtain  values  of the  fibre’s  tens i le  streng th .  

The  fi bre  samples  are  subj ected  to  a  mechan ical  environment as  speci fi ed  below.  The  test  
shal l  be  carried  ou t at  the  s tandard  test  cond i ti ons  i n  compl iance  wi th  I EC  60068-1 .  

3.2.2 .2  Defin i tion  of yield  peak 

Figu re  1  shows a  typ ical  l oad  versus  elongation  curve  for a  plastic optica l  fibre.  The  curve  
exh ib i ts  an  i n i tia l  monoton ic i ncrease  i n  tens i l e  l oad  wi th  appl ied  elongation  that goes  through  
a  l oad  peak.  The  peak i s  fol lowed  by a  decrease  i n  l oad  as  the  sample  beg ins  to  undergo a  
ducti le ,  i rrevers ib le  e longation .  Local i zed  necking  and  d rawing  of the  sample  may accompany 
the  process.  Th is  phenomenon  i s  known  as  yie l d ing  and  the  peak i s  termed  a  yie l d  peak.  

 

Figure 1  – Tensi le  load  versus  elongation  for a  plastic  optical  fibre  
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3.2.2 .3  Test apparatus  

The l eng th  of the  sample  between  two clamping  devices  shal l  be  between  1 00  mm  and  
200  mm.  

The  tensi le  strength  measuring  apparatus  shal l  be  a  device,  for example  a  vertical  tensi l e  
tester,  wh ich  provides  re lati ve  motion  to  the  test fibre.  The  apparatus  shal l  be  capable  of 
imparti ng  constan t motion  wi thout j erking  the  fi bre  under test.  The  apparatus  shal l  have  the  
abi l i ty to  s imu l taneousl y measure  and  record  the  resu l ting  tensi le  force  or l oad .  To  prevent 
fibre  breakage,  the  means  used  to  secure  the  fi bre  ends  at  the  clamping  poin ts  shal l  not 
stress  the  fibre  excessivel y.  

3.2.2 .4   Procedure  

The tens i le  speed  shal l  be  1 00  mm/m in  (±1 0  %).  Yie ld  streng th  and  yi e ld  e longation  are 
obtained  from  the  l oad-elongation  curve  described  i n  3. 2 . 2 . 2 .  Un less  otherwise  speci fied ,  
tens i le  l oad  at  the  yie l d  peak and  tensi l e  l oad  to  i nduce  4  %  e longation  shal l  be  recorded .  

NOTE  E longation  to  breaki ng  poin t  i s  not  app l i cabl e  to  category A4  fi bres.  

3.2.2 .5  Requi rements  

The requ i rements  are  stated  i n  the  fam i l y speci fications  found  i n  the  normative  annexes  to  
th is  speci fication .  I f the  fi bre  sample  breaks  at a  cl amping  poin t,  the  test shal l  be  regarded  as  
i nval i d  and  another test shal l  be  carried  ou t.  The  number of samples  tested  shal l  be  sufficien t 
to  a l l ow for a  statis tical  anal ys is .  

3.3  Transmission  requ i rements  

Relevant transm ission  attribu tes  and  measurement methods  are  g i ven  i n  Table  8 .   

Add i ti onal  attributes  requ i red  in  the  fam i l y speci fications  are  ind icated  in  Table  9 .  

Table  8  – Transmission  attributes  and  measurement  methods  

Attribute  Measurement method  

Attenuati on  a  I EC  60793-1 -40  

Modal  bandwid th  a  I EC  60793-1 -41  

Modal  bandwid th  wi th  RML  I EC 60793-1 -41  

Numerical  apertu re  b , c, d  I EC  60793-1 -43  

Chromatic  d i spersion  I EC 60793-1 -42  

Macrobend ing  l oss  I EC 60793-1 -47: 2009,  Method  B  

a  When  measuring  attenuation  and  modal  bandwid th ,  the  appropri ate  l aunch ing  cond i ti ons  shou ld  be  app l i ed  
as  speci fi ed  i n  I EC 60793-1 -40  and  I EC 60793-1 -41  or as  s tated  i n  the  fam i l y speci fi cation .  Bandwid th  i s  
not  necessari l y l i near wi th  regard  to  l ength .  The  val ue  of bandwid th  i s  referenced  to  1 00  m  of fi bre.   

b  Numerical  apertu re  i s  speci fi ed  at  650  nm  ±  1 0  nm  wi th  a  test  specimen  l eng th  of 2 , 0  m  ±  0 , 2  m  and  a  
th reshold  val ue  k

NA
 of 50  %  for A4a  to  A4c and  A4e  fi bres.  

c  Numerical  apertu re  i s  speci fi ed  at  650  nm  ±  1 0  nm  wi th  a  test  specimen  l ength  of 2 , 0  m  ±  0 , 2  m  and  by the  
l ocal  m in imums  and  related  ang les  i n  the  farfi el d  i n tens i ty pattern  for A4d  fi bres  ( I EC 60793-1 -43: 201 4  
Techn i que  4 ,  I nverse  far-fi el d  measurement).  

d  Numerical  apertu re  i s  speci fi ed  at  850  nm  ±  1 0  nm  wi th  a  test  specimen  l eng th  of 6 , 0  m  ±  0 , 6  m  and  a  
th reshold  val ue  k

NA
 of 5  %  for A4f to  A4h  fi bres.  
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Table  9  – Attributes  requ ired  i n  fami ly specifications  

Attribute  

Attenuati on  

Modal  bandwi d th  

Numeri cal  apertu re  

Chromatic  d i spers ion  

Macrobend ing  l oss  

 

3.4  Environmental  requ irements  

3.4. 1  General  

Envi ronmenta l  exposure  tests  and  measurement methods  are  documented  i n  two  forms:  

•  re levant  envi ronmental  attributes,  test methods  and  test cond i tions  g i ven  in  Table  1 0 ;  

•  measurements  of a  particu lar mechan ical  and  transm iss ion  attribu te  that may change 
during  exposure  to  the  envi ronmenta l  test  l i s ted  i n  Table  1 1 .  

Table  1 0  – Envi ronmental  exposure tests  

Test condi tion  
a  Environment Test method  

b  
Test condi tion  

c  

A 

Damp heat  I EC 60793-1 -50  +75  °C,  85  %  RH ,  30  days  

Dry heat  I EC 60793-1 -51  +85 °C,  30  days  

Change  of temperature  I EC 60793-1 -52  T
A
: –40  °C,  T

B
:+85 °C   

B  

Damp heat  I EC 60793-1 -50  +60  °C,  85  %  RH ,  30  days  

Dry heat  I EC 60793-1 -51  +70  °C,  30  days  

Change  of temperature  I EC 60793-1 -52  T
A
: –20  °C,  T

B
:+70  °C   

a  Test  cond i ti on  A or B  shou ld  be  ag reed  between  suppl i er and  customer.  

b  Al though  these  test  methods  do  not  speci fi cal l y mention  thei r appl i cabi l i ty to  A4  fi bres,  the  test  methods  
shou ld  be  used .  The  test  specimen  l eng th  shal l  be  ag reed  between  suppl i er and  customer.  

c These  test  cond i ti ons  supersede  any that  m ight  be  speci fi ed  i n  the  i n d icated  test  methods.  

 

Table  1 1  – Attributes  measured   

Attribute  Measurement method  

Change  i n  opti cal  transm iss ion   I EC  60793-1 -46  

Tensi l e  l oad  Subclause  3. 2 . 2  

 

These  tests  are  normal ly conducted  period ical l y as  type-tests  for a  fi bre  design .  Un less  
otherwise  speci fied :  

•  the  specimen  shal l  be  pre-cond i ti oned  by keeping  i t  at s tandard  atmospheric cond i ti ons  for 
at  least  24  h ,  and  

•  the  recovery period  a l l owed  between  the  completion  of the  environmenta l  exposure  and  
measuring  the  attributes  shal l  be  as  stated  i n  the  particu lar environmental  test  method .  

Envi ronmenta l  exposure  testing  of sub-category A4a  to  A4e  fibres  are  usual l y performed  after 
the  fi bres  are  buffered  (refer to  I EC 60794-2-41  for envi ronmental  requ irements  on  buffered  
fibres).  Envi ronmental  exposure  testing  of unbuffered  fibre  is  on l y requ i red  when  the  fibres  
are  sold  i n  unbuffered  form .  
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3.4.2  Mechan ical  envi ronmental  requ i rements  

Tensi l e  strength  shal l  be  veri fied  fol lowing  removal  of the  fi bre  from  the  envi ronment bu t on l y 
after cool i ng  down  the  specimen  at  standard  atmospheric cond i tions .  

Table  1 2  – Requi rement for tensi le  strength  

Envi ronment E longation  at yield  peak 

Damp heat  ≥  4 , 0  %  

 

3.4.3  Transmission  environmental  requ irements  

Change  i n  attenuation  from  the  i n i tia l  va lue  shal l  be  l ess  than  the  values  i n  Table  1 3  and  
Table  1 4.  The  requ irements  d i ffer for the  two  groups  of fibres  because  of the ir d i fferen t 
appl ication  envi ronments .  

Table  1 3  – Requi rement for change in  attenuation  for A4a  through  A4e  fibre  

Environment Attribute  Un i t  Lim i ts  

Damp heat  Attenuati on  i ncrease  at  650  nm  dB/1 00  m  ≤  5  

( i ncl udes  attenuati on  due  to  
water absorpti on )  

Dry heat  Attenuati on  i ncrease  at  650  nm  dB/1 00  m  ≤  2  

Change  of temperature  Attenuati on  i ncrease  at  650  nm  dB/1 00  m  ≤  2  

 

Table  1 4  – Requ irement for change in  attenuation  for A4f through  A4h  fibre  

Environment Attribute  Un i t  Lim i ts  

Damp heat  Attenuati on  i ncrease  at  650nm ,  
850  nm  and /or 1  300  nm  a  

dB/1 00  m  ≤  1 , 0  

( i ncl udes  attenuati on  due  to  
water absorpti on )  

Dry heat  Attenuati on  i ncrease  at  650  nm ,  
850  nm  and /or 1  300  nm  

dB/1 00  m  ≤  0 , 5  

Change  of temperature  Attenuati on  i ncrease  at  650  nm ,  
850  nm  and /or 1  300  nm  

dB/1 00  m  ≤  0 , 5  

a  Because  the  effect  of absorbed  water can  be  s i gn i fi cant  at  1  300  nm ,  attenuation  i ncrease  i s  speci fi ed  on ly  
after the  sample  has  recovered  for at  l east  24  h  u nder standard  room  temperature  atmospheric  cond i ti ons.  
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Annex A 
(normative)  

 
Fami ly speci fications  for sub-category A4a  mul timode fibres  

A.1  General  

The clauses  and  tables  i n  Annex A con ta in  particu lar requ i rements  appl icable  to  sub-category 
A4a  fi bres.  Common  requ irements,  repeated  here  for ease  of reference from  th is  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.  

Sub-category A4a  fi bre  i s  a  1  000  µm  cladd ing  d iameter s tep- index fibre.  

A.2  Dimensional  requirements  

Table  A. 1  contains  d imensional  requ i rements  speci fic  to  A4a  fibres.  

Table  A. 1  – Dimensional  requ irements  specific  to  A4a  fibres  

Attribute  Un i t  Lim i t Reference  

Cladd ing  d i ameter µm  1  000  ±  60  3 . 1  

Cladd ing  non-ci rcu lari ty  %  ≤  6  3 . 1  

Core  d i ameter µm  See  3. 1  3 . 1  

Table  2  

F ibre  l eng th  km  See  3. 1  3 . 1  

 

A.3  Mechanical  requirements  

Table  A. 2  contains  mechan ical  requ irements  speci fic  to  A4a  fi bres.  

Table  A.2  – Mechan ical  requ i rements  specific to  A4a  fibres  

Attribute  Un i t  Lim i t Reference  

Tensi l e  l oad  at  yi el d  peak N  ≥  56  3 . 2 . 2  

E longation  at  yi el d  peak %  ≥  4 , 0  3 . 2 . 2  

 

A.4  Transmission  requirements  

Table  A. 3  contains  transm ission  requ irements  speci fic to  A4a  fi bres.  

Implementation  A4a. 1  corresponds  to  sub-category A4a  fibre  speci fi ed  in  
I EC 60793-2-40:2006.  Implementation  A4a.2  i s  a  h igher grade  of sub-category A4a  fibre  i n  
terms  of attenuation  and  bandwid th ,  to  ach ieve  l onger d istance  transm ission  than  
implementation  A4a. 1 .  (See  Annex J  for i n formation  about 520  nm  transm ission  over A4a. 2  
fibres. )  
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Table  A.3  – Transmission  requ i rements  specific to  A4a  fibres  

Attribute  Un i t  Limi t Reference  

A4a. 1  A4a. 2  

Attenuati on  at  650  nm  when  us ing  an  
overfi l l ed  l aunch  

dB/1 00  m  
a  ≤  40  ≤  40  3 . 3  

Attenuati on  at  650  nm  when  us ing  an  
equ i l i bri um  mode  d i stri bu ti on  l aunch  c  

dB/1 00  m  
a  ≤  30  ≤  1 8  3 . 3  

M in imum  modal  bandwid th  at  650  nm  MHz over 1 00  m  
b  1 0  – 3 . 3  

M in imum  modal  bandwid th  at  650  nm  
us ing  RML  

MHz over 1 00  m  
b
 –  40  3 . 3  

Numerical  apertu re  Un i tl ess  0 , 50  ±  
0 , 1 5  

0 , 485  ±  
0 , 045  

3. 3   

Table  8  

Macrobend ing  l oss  at  650  nm  (1 0  tu rns  
around  a  25  mm  rad ius  quarter ci rcle)  

dB  ≤  0 , 5  ≤  0 , 5  3 . 3  

a  The  un i t  of 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actual l y used .  Attenuati on  values  
expressed  i n  dB/1 00  m  can  be  approximately compared  to  val ues  stated  i n  dB/km  by mu l ti p l yi ng  the  
dB/1 00  m  val ues  by 1 0 .  

b  The  un i t  of MHz over 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actua l l y used .  Bandwid th  
val ues  expressed  i n  MHz over 1 00  m  can  be  approximately compared  to  val ues  stated  i n  MHz-km  by 
d i vi d i ng  the  MHz over 1 00  m  values  by 1 0 .  

c  See  Annex I .  

 

A.5  Environmental  requirements  

The requ i rements  of 3 . 4  shal l  be  met.  
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Annex B  
(normative)  

 
Fami ly specifications  for sub-category A4b multimode fibres  

B.1  General  

The clauses  and  tables  i n  Annex B  con ta in  particu lar requ i rements  appl icable  to  sub-category 
A4b  fi bres.  Common  requ irements,  repeated  here  for ease  of reference from  th is  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.  

Sub-category A4b  fi bre  i s  a  750  µm  cladd ing  d iameter s tep- index fi bre.  

B.2  Dimensional  requirements  

Table  B. 1  contains  d imensional  requ i rements  speci fic  to  A4b  fibres.  

Table  B . 1  – Dimensional  requ i rements  specific  to  A4b  fibres  

Attribute  Un i t  Limi t Reference  

Cladd ing  d i ameter µm  750  ±  45  3 . 1  

Cladd ing  non-ci rcu lari ty  %  ≤  6  3 . 1  

Core  d i ameter µm  See  3 . 1  3 . 1  

Table  2  

F ibre  l eng th  km  See  3 . 1  3 . 1  

 

B.3  Mechanical  requirements  

Table  B. 2  contains  mechan ical  requ irements  speci fic  to  A4b  fi bres.  

Table  B .2  – Mechan ical  requ irements  specific to  A4b  fibres  

Attribute  Un i t  Lim i t Reference  

Tensi l e  l oad  at  yi e l d  peak N  ≥  32  3 . 2 . 2  

E longation  at  yi e l d  peak  %  ≥  4 , 0  3 . 2 . 2  

 

B.4 Transmission  requirements  

Table  B. 3  contains  transm ission  requ irements  speci fic to  A4b  fi bres.  
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Table  B .3  – Transmission  requ i rements  specific to  A4b  fibres  

Attribute  Un i t  Lim i t Reference  

Attenuati on  at  650  nm  when  us ing  an  
overfi l l ed  l aunch  

dB/1 00  m a  ≤  40  3 . 3  

Attenuati on  at  650  nm  when  us ing  an  

equ i l i bri um  mode  d i stri bu ti on  l aunch  
c  

dB/1 00  m a  ≤  30  3 . 3  

M in imum  modal  bandwid th  at  650  nm  MHz over 1 00  m b  1 0  3 . 3  

Numerical  apertu re   Un i tl ess  0 , 50  ±  0 , 1 5  3 . 3  

Table  8  

Macrobend ing  l oss  at  650  nm  (1 0  tu rns  
around  a  25  mm  rad ius  quarter ci rcle)  

dB  ≤  0 , 5  3 . 3  

a  The  u n i t  of 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actual l y used .  Attenuation  va lues  
expressed  i n  dB/1 00  m  can  be  approximately compared  to  val ues  s tated  i n  dB/km  by mu l ti p l yi ng  the  
dB/1 00  m  val ues  by 1 0.  

b  The  un i t  of MHz over 1 00  m  i s  used  because  th i s  i s  typica l  of the  fi bre  l ength  actual l y u sed .  Bandwid th  
val ues  expressed  i n  MHz over 1 00  m  can  be  approximately compared  to  val ues  stated  i n  MHz-km  by 
d i vi d i ng  the  MHz over 1 00  m  values  by 1 0 .  

c  See  Annex I .  

 

B.5 Environmental  requirements  

The requ i rements  of 3 . 4  shal l  be  met.  
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Annex C  
(normative)  

 
Fami ly speci fications  for sub-category A4c mul timode fibres  

C.1  General  

The clauses  and  tables  i n  Annex C  conta in  particu lar requ i rements  appl icable  to  sub-category 
A4c fibres.  Common  requ i rements,  repeated  here  for ease  of reference from  th is  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.  

Sub-category A4c fibre  i s  a  500  µm  cladd ing  d iameter s tep- index fi bre.  

C.2  Dimensional  requirements  

Table  C. 1  con ta ins  d imensional  requ i rements  speci fic  to  A4c fibres.  

Table  C . 1  – Dimensional  requ irements  specific  to  A4c fibres  

Attribute  Un i t  Limi t Reference  

Cladd ing  d i ameter µm  500  ±  30  3 . 1  

Cladd ing  non-ci rcu lari ty  %  ≤  6  3 . 1  

Core  d i ameter µm  See  3 . 1  3 . 1  

Table  2  

F ibre  l eng th  km  See  3 . 1  3 . 1  

 

C.3  Mechanical  requirements  

Table  C. 2  con ta ins  mechan ical  requ irements  speci fic  to  A4c fibres.  

Table  C .2  – Mechan ical  requ i rements  specific to  A4c fibres  

Attribute  Un i t  Lim i t Reference  

Tensi l e  l oad  at  yi el d  peak N  ≥  1 4  3 . 2 . 2  

E longation  at  yi el d  peak  %  ≥  4 , 0  3 . 2 . 2  

 

C.4 Transmission  requirements  

Table  C. 3  con ta ins  transm ission  requ irements  speci fic to  A4c fi bres.  
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Table  C .3  – Transmission  requ irements  specific to  A4c fibres  

Attribute  Un i t  Lim i t Reference  

Attenuati on  at  650  nm  when  us ing  an  
overfi l l ed  l aunch  

dB/1 00  m a  ≤  40  3 . 3  

Attenuati on  at  650  nm  when  us ing  an  

equ i l i bri um  mode  d i stri bu ti on  l aunch
c  

dB/1 00  m a  ≤  30  3 . 3  

M in imum  modal  bandwid th  at  650  nm  MHz over 1 00  m b  1 0  3 . 3  

Numerical  apertu re   Un i tl ess  0 , 50  ±  0 , 1 5  3 . 3  

Table  8  

Macrobend ing  l oss  at  650  nm  (1 0  tu rns  
around  a  25  mm  rad ius  quarter ci rcle)  

dB  ≤  0 , 5  3 . 3  

a  The  un i t  of 1 00  m  i s  used  because  th i s  i s  typ ical  of the  fi bre  l ength  actual l y  used .  Attenuati on  values  
expressed  i n  dB/1 00  m  can  be  approximatel y compared  to  val ues  s tated  i n  dB/km  by mu l ti pl yi ng  the  
dB/1 00  m  val ues  by 1 0 .  

b  The  u n i t  of MHz over 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l eng th  actual l y used .  Bandwi d th  
val ues  expressed  i n  MHz over 1 00  m  can  be  approximatel y compared  to  val ues  stated  i n  MHz-km  by 
d i vi d i ng  the  MHz over 1 00  m  values  by 1 0 .  

c  See  Annex I .  

 

C.5 Environmental  requirements  

The requ i rements  of 3 . 4  shal l  be  met.  
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Annex D  
(normative)  

 
Fami ly specifications  for sub-category A4d  multimode fibres  

D.1  General  

The clauses  and  tables  i n  Annex D  conta in  particu lar requ i rements  appl icable  to  sub-category 
A4d  fi bres.  Common  requ i rements,  repeated  here  for ease  of reference  from  th is  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.  

Sub-category A4d  fi bre  i s  a  1  000  µm  cladd ing  d iameter double  step- index fibre.  

D.2  Dimensional  requirements  

Table  D . 1  con ta ins  d imensional  requ i rements  speci fic  to  A4d  fibres.  

Table  D. 1  – Dimensional  requ i rements  specific  to  A4d  fibres  

Attribute  Un i t  Limi t Reference  

Cladd ing  d i ameter µm  1  000  ±  60  3 . 1  

Cladd ing  non-ci rcu lari ty  %  ≤  6  3 . 1  

Core  d i ameter µm  See  3 . 1  3 . 1  

F ibre  l eng th  km  See  3 . 1  3 . 1  

 

D.3  Mechanical  requirements  

Table  D . 2  con ta ins  mechan ical  requ irements  speci fic  to  A4d  fi bres.  

Table  D .2  – Mechan ical  requ irements  specific to  A4d  fibres  

Attribute  Un i t  Limi t Reference  

Tensi l e  l oad  at  yi e l d  peak N  ≥  56  3 . 2 . 2  

E longation  at  yi el d  peak %  ≥  4 , 0  3 . 2 . 2  

 

D.4 Transmission  requirements  

Table  D . 3  con ta ins  transm ission  requ i rements  speci fic to  A4d  fi bres.  
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Table  D .3  – Transmission  requ i rements  specific to  A4d  fibres  

Attribute  Un i t  Lim i t Reference  

Attenuati on  at  650  nm  when  us ing  an  
overfi l l ed  l aunch  

dB/1 00  m
a  ≤  40  3 . 3  

Attenuati on  at  650  nm  us ing  a  l aunch  
NA =  0 , 3  

dB/1 00  m
a  ≤  1 8  3 . 3  

M in imum  modal  bandwid th  at  650  nm  
us ing  l aunch  NA =  0 , 3  (RML)  

MHz over 1 00  m
b  1 00  3 . 3  

Numerical  apertu re   Un i tl ess  0 , 30  ±  0 , 05  3 . 3  

Table  8  

Macrobend ing  l oss  at  650  nm  (1 0  tu rns  
around  a  25  mm  rad ius  quarter ci rcl e)  

dB  ≤  0 , 5  3 . 3  

a  The  un i t  of 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actual l y used .  Attenuati on  values  
expressed  i n  dB/1 00  m  can  be  approximatel y compared  to  val ues  stated  i n  dB/km  by mu l ti pl yi ng  the  
dB/1 00  m  val ues  by 1 0 .  

b  The  un i t  of MHz over 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actua l l y used .  Bandwid th  
val ues  expressed  i n  MHz over 1 00  m  can  be  approximately compared  to  val ues  stated  i n  MHz-km  by 
d i vi d i ng  the  MHz over 1 00  m  values  by 1 0 .  

 

D.5 Environmental  requirements  

The requ i rements  of 3 . 4  shal l  be  met.  
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Annex E  
(normative)  

 
Fami ly speci fications  for sub-category A4e  mul timode fibres  

E.1  General  

The clauses  and  tables  i n  Annex E  con ta in  particu lar requ i rements  appl icable  to  sub-category 
A4e  fi bres.  Common  requ irements,  repeated  here  for ease  of reference from  th is  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.  

Sub-category A4e  fibre  is  a  750  µm  cladd ing  d iameter,  e i ther mu l ti -step- index or graded -index 
fibre.  

E.2  Dimensional  requirements  

Table  E. 1  contains  d imensional  requ i rements  speci fic  to  A4e  fibres.  

Table  E. 1  – Dimensional  requ i rements  specific  to  A4e  fibres  

Attribute  Un i t  Limi t  Reference  

Cladd ing  d i ameter µm  750  ±  45  3 . 1  

Cladd ing  non-ci rcu lari ty  %  ≤  6  3 . 1  

Core  d i ameter µm  ≥  500  3. 1  

Length  km  See  3. 1  3 . 1  

 

E.3  Mechanical  requirements  

Table  E. 2  contains  the  mechan ical  requ i rements  speci fic to  A4e  fibres.  

Table  E.2  – Mechanical  requ i rements  specific to  A4e  fibres  

Attribute  Un i t  Limi t Reference  

Tensi l e  l oad  at  yi e l d  peak N  ≥  32  3 . 2 . 2  

E longation  at  yi el d  peak %  ≥  4 , 0  3 . 2 . 2  

 

E.4 Transmission  requirements  

Table  E. 3  contains  transm ission  requ irements  speci fic to  A4e  fi bres.  
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Table  E.3  – Transmission  requ irements  specific  to  A4e  fibres  

Attribute  Un i t  Lim i t Reference  

Attenuati on  coeffi cien t  at  650  nm  us ing  
a  l aunch  NA =  0 , 3  

 
dB/1 00m

a  ≤  1 8  3 . 3  

M in imum  modal  bandwid th  at  650  nm  
us ing  a  l aunch  NA =  0 , 3  

MHz over 1 00  m
b  200  3 . 3  

Numerical  apertu re   Un i tl ess  0 , 25  ±  0 , 07  3. 3  

Table  8  

Macrobend ing  l oss  at  650  nm  (1 0  tu rns  
around  a  25  mm  rad ius  quarter ci rcle)  

dB  ≤  0 , 5  3 . 3  

a  The  un i t  of 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actual l y used .  Attenuati on  values  
expressed  i n  dB/1 00  m  can  be  approximatel y compared  to  val ues  stated  i n  dB/km  by mu l ti pl yi ng  the  
dB/1 00  m  val ues  by 1 0.  

b  The  un i t  of MHz over 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actua l l y used .  Bandwid th  
val ues  expressed  i n  MHz over 1 00  m  can  be  approximately compared  to  val ues  stated  i n  MHz-km  by 
d i vi d i ng  the  MHz over 1 00  m  values  by 1 0 .  

 

E.5 Environmental  requirements  

The requ i rements  of 3 . 4  shal l  be  met.  
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Annex F  
(normative)  

 
Fami ly speci fications  for sub-category A4f mul timode fibres  

F.1  General  

The clauses  and  tables  i n  Annex F  contain  particu lar requ i rements  appl icable  to  sub-category 
A4f fibres.  Common  requ irements,  repeated  here  for ease  of reference  from  th is  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.   

Sub-category A4f fi bre  is  a  200/490  µm  graded- index fibre.   

F.2  Dimensional  requirements  

Table  F. 1  contains  d imensional  requ irements  speci fic  to  A4f fi bres.  

Table  F .1  – Dimensional  requ irements  specific  to  A4f fibres  

Attribute  Un i t  Limi t Reference  

Cladd ing  d i ameter µm  490  ±  1 0  3 . 1  

Cladd ing  non-ci rcu lari ty  %  ≤  4  3 . 1  

Core-cl add ing  concentri ci ty error µm  ≤  6  3 . 1  

Core  d i ameter µm  200  ±  1 0  3 . 1  

Core  non-ci rcu lari ty  %  ≤  6  3 . 1  

Length  km  See  3 . 1  3 . 1  

 

F.3  Mechanical  requirements  

Table  F. 2  contains  the  mechan ical  requ irements  speci fic to  A4f fibres.  

Table  F .2  – Mechan ical  requ i rements  specific to  A4f fibres  

Attribute  Un i t  Lim i t Reference  

Tensi l e  l oad  at  yi e l d  peak N  ≥  7  3 . 2 . 2  

Tens i l e  l oad  to  i nduce  4  %  e l ongati on  N  ≥  7  3 . 2 . 2  

E longation  at  yi el d  peak %  ≥  4  3 . 2 . 2  

 

F.4 Transmission  requirements  

Table  F. 3  contains  transm ission  requ irements  speci fic to  A4f fibres.  
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Table  F .3  – Transmission  requ irements  specific  to  A4f fibres  

Attribute  Un i t  Limi t Reference  

Attenuati on  at  650  nm
a  

dB/1 00  m
f
  ≤  1 0  3 . 3  

Attenuati on  at  850  nm
a  

dB/1 00  m
f
  ≤  4  3. 3  

Attenuati on  at  1 300  nm
a  

dB/1 00  m
f
  ≤  4  3. 3  

M in imum  modal  bandwid th  at  650  nm
b
 MHz over 1 00  m

c
 800  3 . 3  

M in imum  modal  bandwid th  at  850  nm
b
 MHz over 1 00  m

c  
≥  1  500

d
 3 . 3  

M in imum  modal  bandwid th  at  1 300  nm
b
 MHz over 1 00  m

c
 ≥  1  500

d
 3 . 3  

Numerical  apertu re   Un i tl ess  0 , 1 90  ±  0 , 01 5  3. 3  

Table  8  

Macrobend ing  l oss  at  850  nm  (1 0  tu rns  around  

a  25  mm  rad ius  quarter ci rcl e)
e  

dB  ≤  1 , 25  3. 3  

Zero  d i spers ion  wavel ength ,  λ
0  nm  1  200  ≤  λ

0
 ≤  1  650  3 . 3  

Zero  d i spersion  s l ope,  S
0  ps/(nm

2  
⋅  km )  ≤  0 , 06  3. 3  

a  60  mm  i s  a  common  mandrel  d i ameter when  us i ng  Method  A i n  I EC 60793-1 -40: 2001 .  

b  Measured  us i ng  the  overfi l l ed  l aunch  cond i ti on  i n  I EC 60793-1 -41  for A3  and  A4  fi bres.  

c  Measured  on  1 00  th rough  500  m  l eng th .  The  method  used  to  scale  from  the  measuremen t l ength  to  the  
1 00  m  reference  l eng th  shou ld  be  avai l able  on  request.  The  un i t  of MHz over 1 00  m  i s  used  because  th i s  
i s  typical  of the  fi bre  l eng th  actual l y used .  Bandwid th  val ues  expressed  i n  MHz  over 1 00  m  can  be  
approximately compared  to  va l ues  stated  i n  MHz-km  by d i vi d i ng  the  MHz over 1 00  m  values  by 1 0 .  

d  The  speci fi c  val ue  shal l  be  agreed  by the  suppl i er and  the  customer.  

e  Measured  wi th  a  60  mm  d iameter mandrel  l aunch .  

f  The  un i t  of 1 00  m  i s  used  because  th i s  i s  typ ical  of the  fi bre  l eng th  actual l y  used .  Attenuati on  values  
expressed  i n  dB/1 00  m  can  be  approximately compared  to  val ues  stated  i n  dB/km  by mu l ti p l yi ng  the  
dB/1 00  m  val ues  by 1 0 .  

 

F.5 Environmental  requirements  

The requ i rements  of 3 . 4  shal l  be  met.  
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Annex G  
(normative)  

 
Fami ly specifications  for sub-category A4g  multimode fibres  

G.1  General  

The clauses  and  tab les  i n  Annex G  con tain  particu lar requ i rements  appl icable  to  sub-category 
A4g  fi bres.  Common  requ i rements,  repeated  here  for ease  of reference from  th is  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.   

Sub-category A4g  fi bre  i s  a  1 20/490  µm  graded- index fi bre.   

G.2  Dimensional  requirements  

Table  G . 1  conta ins  d imensional  requ irements  speci fic  to  A4g  fibres.  

Table  G . 1  – D imensional  requ irements  specific  to  A4g  fibres  

Attribute  Un i t  Limi t Reference  

Cladd ing  d i ameter µm  490  ±  1 0  3. 1  

Cladd ing  non-ci rcu lari ty  %  ≤  4  3 . 1  

Core-cl add ing  concentri ci ty error µm  ≤  6  3. 1  

Core  d i ameter µm  1 20  ±  1 0  3. 1  

Core  non-ci rcu lari ty  %  ≤  6  3. 1  

Length  km  See  3. 1  3 . 1  

 

G.3 Mechanical  requirements  

Table  G . 2  conta ins  the  mechan ical  requ irements  speci fic to  A4g  fibres.  

Table  G.2  – Mechan ical  requ irements  specific  to  A4g  fibres  

Attribute  Un i t  Limi t Reference  

Tensi l e  l oad  at  yi e l d  peak N  ≥  7  3 . 2 . 2  

Tens i l e  l oad  to  i nduce  4  %  e l ongati on  N  ≥  7  3 . 2 . 2  

E longation  at  yi eld  peak %  ≥  4  3 . 2 . 2  

 

G.4 Transmission  requirements  

Table  G . 3  conta ins  transm ission  requ i rements  speci fic to  A4g  fi bres.  
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Table  G .3  – Transmission  requ irements  specific to  A4g  fibres  

Attribute  Un i t  Limi t Reference  

Attenuati on  at  650  nm
a  

dB/1 00  m
f
 ≤  1 0  3 . 3  

Attenuati on  at  850  nm
a  

dB/1 00  m
f  
  ≤  3 , 3  3. 3  

Attenuati on  at  1 300  nm
a  

dB/1 00  m
f
  ≤  3 , 3  3. 3  

M in imum  modal  bandwid th  at  650  nm
b
 MHz over 1 00  m

c
 800  3 . 3  

M in imum  modal  bandwid th  at  850  nm
b
 MHz over 1 00  m

c  
≥  1  880

d
 3 . 3  

M in imum  modal  bandwid th  at  1 300  nm
b
 MHz over 1 00  m

c
 ≥  1  880

d
 3 . 3  

Numerical  apertu re   Un i tl ess  0 , 1 90  ±  0 , 01 5  3. 3  

Table  8  

Macrobend ing  l oss  at  850  nm  (1 0  tu rns  around  

a  25  mm  rad ius  quarter ci rcl e)
e  

dB  ≤  0 , 6  3 . 3  

Zero  d i spers ion  wavel ength ,  λ
0  Nm  1  200  ≤  λ

0
 ≤  1  650  3 . 3  

Zero  d i spersion  s l ope,  S
0  ps/(nm

2  
⋅  km )  ≤  0 , 06  3. 3  

a  60  mm  i s  a  common  mandrel  d i ameter when  us i ng  Method  A i n  I EC 60793-1 -40: 2001 .  

b  Measured  us i ng  the  overfi l l ed  l aunch  cond i ti on  i n  I EC 60793-1 -41  for A3  and  A4  fi bres.  

c  Measured  on  1 00  through  500  m  l ength .  The  method  used  to  scale  from  the  measurement l eng th  to  the  
1 00  m  reference  l ength  shou l d  be  avai l abl e  on  request.  The  un i t  of MHz over 1 00  m  i s  used  because  th i s  
i s  typical  of the  fi bre  l eng th  actual l y used .  Bandwid th  val ues  expressed  i n  MHz  over 1 00  m  can  be  
approximately compared  to  va l ues  stated  i n  MHz-km  by d i vi d i ng  the  MHz over 1 00  m  values  by 1 0.  

d  The  speci fi c  val ue  shal l  be  agreed  by the  suppl i er and  the  customer.  

e  Measured  wi th  a  60  mm  d iameter mandrel  l aunch .  

f  The  un i t  of 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actual l y used .  Attenuati on  values  
expressed  i n  dB/1 00  m  can  be  approximatel y compared  to  val ues  s tated  i n  dB/km  by mu l ti pl yi ng  the  
dB/1 00  m  val ues  by 1 0 .  

 

G.5 Environmental  requirements  

The requ i rements  of 3 . 4  shal l  be  met.  
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Annex H  
(normative)  

 

Fami ly specifications  for sub-category A4h  multimode fibres  

H.1  General  

The clauses  and  tables  i n  Annex H  conta in  particu lar requ i rements  appl icable  to  sub-category 
A4h  fi bres.  Common  requ i rements,  repeated  here  for ease  of reference from  th is  sectional  
speci fication ,  are  noted  by an  entry i n  the  “Reference”  column.   

Sub-category A4h  fi bre  i s  a  62 , 5/245  µm  graded- index fibre.   

H.2  Dimensional  requirements  

Table  H . 1  con ta ins  d imensional  requ irements  speci fic  to  A4h  fibres.  

Table  H . 1  – Dimensional  requ i rements  specific  to  A4h  fibres  

Attribute  Un i t  Lim i t Reference  

Cladd ing  d i ameter µm  245  ±  5  3. 1  

Cladd ing  non-ci rcu lari ty  %  ≤  4  3 . 1  

Core-cl add ing  concentri ci ty error µm  ≤  3  3. 1  

Core  d i ameter µm  62, 5  ±  5  3. 1  

Core  non-ci rcu lari ty  %  ≤  6  3. 1  

Length  km  (see  3. 1 )  3 . 1  

 

H.3  Mechanical  requirements  

Table  H . 2  con ta ins  the  mechan ical  requ irements  speci fic to  A4h  fibres.  

Table  H .2  – Mechan ical  requ irements  specific to  A4h  fibres  

Attribute  Un i t  Lim i t Reference  

Tensi l e  l oad  at  yi e l d  peak N  ≥  1 , 75  3 . 2 . 2  

Tens i l e  l oad  to  i nduce  4  %  e l ongati on  N  ≥  1 , 75  3 . 2 . 2  

E longation  at  yi el d  peak %  ≥  4  3 . 2 . 2  

 

H.4 Transmission  requirements  

Table  H . 3  con ta ins  transm ission  requ i rements  speci fic to  A4h  fi bres.  
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Table  H .3  – Transmission  requ i rements  specific to  A4h  fibres  

Attribute  Un i t  Limi t Reference  

Attenuati on  at  850  nm
a  dB/1 00  m f  ≤  3 , 3  3. 3  

Attenuati on  at  1 300  nm
a  dB/1 00  m f   ≤  3 , 3  3. 3  

M in imum  modal  bandwid th  at  850  nm
b
 MHz over 1 00  m

c  
≥  1  880

d
 3 . 3  

M in imum  Modal  bandwid th  at  1 300  nm
b
 MHz over 1 00  m

c
 ≥  1  880

d
 3 . 3  

Numerical  apertu re   Un i tl ess  0 , 1 90  ±  0 , 01 5  3. 3  

Table  8  

Macrobend ing  l oss  at  850  nm  (1 0  tu rns  

around  a  25  mm  rad ius  quarter ci rcle)
e  

dB  ≤  0 , 25  3. 3  

Zero  d i spers ion  wavel ength ,  λ
0  nm  1  200  ≤  λ

0
 ≤  1  650  3 . 3  

Zero  d i spersion  s l ope,  S
0
  ps/(nm 2  ⋅  km ) ≤  0 , 06  3. 3  

a  20  mm  i s  a  common  mandrel  d i ameter when  us i ng  Method  A i n  I EC 60793-1 -40: 2001 .  

b  Measured  us i ng  the  overfi l l ed  l aunch  cond i ti on  i n  I EC 60793-1 -41  for A3  and  A4  fi bres.  

c  Measured  on  1 00  th rough  500  m  l eng th .  The  method  used  to  scale  from  the  measurement  l ength  to  the  
1 00  m  reference  l ength  shou l d  be  avai l abl e  on  request.  The  un i t  of MHz over 1 00  m  i s  used  because  th i s  
i s  typical  of the  fi bre  l eng th  actual l y used .  Bandwid th  val ues  expressed  i n  MHz over 1 00  m  can  be  
approximately compared  to  va l ues  stated  i n  MHz-km  by d i vi d i ng  the  MHz over 1 00  m  values  by 1 0.  

d  The  speci fi c  val ue  shal l  be  agreed  by the  suppl i er and  the  customer.  

e  Measured  wi th  a  20  mm  d iameter mandrel  l aunch .  

f  The  un i t  of 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actual l y used .  Attenuati on  values  
expressed  i n  dB/1 00  m  can  be  approximatel y compared  to  val ues  stated  i n  dB/km  by mu l ti pl yi ng  the  
dB/1 00  m  val ues  by 1 0 .  

 

H.5 Environmental  requirements  

The requ i rements  of 3 . 4  shal l  be  met.  
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Annex I  
(normative)  

 

Mode scramblers  for sub-category A4a to  A4d  fibres  

I . 1  General  

When  measuring  the  equ i l ibri um  mode l aunch  attenuation  of sub-category A4a,  A4b,  and  A4c 
fibres,  use  a  figure  8-shaped  mode scrambler (F igure  I . 1 ) ,  such  as  described  i n  I EC  60793-1 -
40: 2001 ,  A. 1 . 4.   

 

Key 

1  fi bre  under test  

2  cyl i nders  

Figure I . 1  – Mode  scrambler for category A4 fibre  

I .2  Specification  for mode scramblers  

The mode  scrambler shal l  be  made wi th  buffered  A4  fibre  of the  same sub-category as  the  
fibre  under test.  Parameters  for the  mode  scrambler shal l  be  as  shown  in  Table  I . 1 .  

Table  I . 1  – Mode  Scrambler parameters  

Fibre  sub-
category 

Fibre  l ength  
 
m  

D iameter of 
cyl inders  

m  

D i stance between  the  
two cyl inders  

m  

Number of 
“ figure-8”  
turns  

A4a  20  42  3  1 0  

A4b  1 5  35  3  20  

A4c 1 0  32  2  40  
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Annex J  
(informative)  

 

Additional  transmission  requirements  for sub-category  
A4a  mul timode fibres  for wavelengths  below 650  nm  

J .1  General  

Annex J  con tains  add i ti onal  transm ission  requ i rements  accord ing  to  Annex A appl icable  to  
implementation  A4a. 2  of sub-category A4a  fibres,  wh ich  are  in tended  to  be  used  wi th  
wavelengths  below 650  nm .  PMMA based  fibres  have  the  lowest attenuation  at wavelengths  
around  520  nm  and  560  nm .  The  market avai l abi l i ty of powerfu l  transceivers  based  on  
GaN-LEDs  makes  i t  more  and  more  attracti ve  to  use  the  optical  window around  520  nm  for 
the  des ign  of improved  transm ission  systems.  The  fol lowing  requ irements  shou ld  be  fu l fi l l ed  i n  
order to  support the  des ign  and  use  of such  systems  

J .2  Transmission  requirements   

Table  J . 1  conta ins  add i ti onal  transm iss ion  requ i rements  speci fic to  A4a.2  fi bres.  

Table  J . 1  – Transmission  requ irements  specific  to  A4a.2  fibre  

Attribute  Un i t  Limi t Reference  

A4a. 2   

Attenuati on  at  520  nm  when  us ing  an  
equ i l i bri um  mode  d i stri bu ti on  l aunch

c  
dB/1 00  m a  ≤  1 0  3 . 3  

M in imum  modal  bandwid th  at  520  nm  when  
us ing  an  equ i l i bri um  mode  d i stri bu tion  
l aunch c  

MHz over 1 00  m b  40  3. 3  

Macrobend ing  l oss  at  520  nm  (1 0  tu rns  
around  a  25  mm  rad ius  quarter ci rcle)  

dB  ≤  0 , 5  3 . 3  

a  The  un i t  of 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l eng th  actual l y used .  Attenuati on  values  
expressed  i n  dB/1 00  m  can  be  approximatel y compared  to  val ues  stated  i n  dB/km  by mu l ti pl yi ng  the  
dB/1 00  m  val ues  by 1 0 .  

b  The  un i t  of MHz over 1 00  m  i s  used  because  th i s  i s  typical  of the  fi bre  l ength  actua l l y used .  Bandwid th  
val ues  expressed  i n  MHz over 1 00  m  can  be  approximately compared  to  val ues  stated  i n  MHz-km  by 
d i vi d i ng  the  MHz over 1 00  m  values  by 1 0 .  

c  See  Annex I .  
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