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FOR E WOR D  

1 )  Th e  I n t e rn ati o n a l  E l e c tro te ch n i c al  C o m m i s s i o n  ( I E C )  i s  a  wo rl d wi d e  o rg an i z ati o n  fo r  s tan d a rd i z a ti o n  c o m p ri s i n g  
al l  n ati o n al  e l e c tro te ch n i c al  c o m m i tte e s  ( I E C  N ati o n al  C o m m i t te e s ) .  Th e  o b j e ct  o f  I E C  i s  to  p ro m o te  
i n t e rn ati o n al  c o - o p e rati o n  o n  al l  q u e s ti o n s  c o n c e rn i n g  s tan d a rd i z a ti o n  i n  th e  e l e c t ri c al  an d  e l e c tro n i c  f i e l d s .  To  
th i s  e n d  an d  i n  a d d i t i o n  to  o th e r  ac ti vi t i e s ,  I E C  p u b l i s h e s  I n te rn at i o n al  S tan d ard s ,  Te ch n i c al  S p e ci fi cati o n s ,  
Te c h n i c al  R e p o rts ,  P u b l i cl y  Avai l ab l e  S p e c i f i cat i o n s  ( P AS )  an d  G u i d e s  ( h e re aft e r  re fe rre d  to  as  “ I E C  
P u b l i c ati o n ( s ) ” ) .  Th e i r  p re p arati o n  i s  e n tru s te d  t o  te c h n i c al  co m m i tt e e s ;  an y I E C  N ati o n al  C o m m i tt e e  i n te re s te d  
i n  th e  s u b j e c t  d e al t  wi th  m ay p art i ci p at e  i n  th i s  p re p arato ry  wo rk.  I n t e rn ati o n al ,  g o ve rn m e n tal  an d  n o n -
g o ve rn m e n tal  o rg an i z at i o n s  l i ai s i n g  wi th  t h e  I E C  al s o  p arti c i p ate  i n  t h i s  p re p arati o n .  I E C  c o l l ab o rate s  cl o s e l y  
wi t h  th e  I n te rn at i o n al  O rg an i z ati o n  fo r  S t an d a rd i z at i o n  ( I S O )  i n  acc o rd an ce  wi t h  co n d i t i o n s  d e te rm i n e d  b y  
ag re e m e n t  b e twe e n  th e  two  o rg an i z ati o n s .  

2 )  Th e  f o rm al  d e ci s i o n s  o r  ag re e m e n ts  o f  I E C  o n  t e c h n i c al  m atte rs  e x p re s s ,  as  n e arl y  as  p o s s i b l e ,  a n  i n t e rn ati o n al  
c o n s e n s u s  o f  o p i n i o n  o n  t h e  re l e van t  s u b j e c ts  s i n c e  e ach  t e c h n i c al  c o m m i tt e e  h as  re p re s e n t at i o n  fro m  al l  
i n te re s te d  I E C  N ati o n al  C o m m i tt e e s .   

3 )  I E C  P u b l i c ati o n s  h ave  th e  f o rm  o f  re c o m m e n d ati o n s  fo r  i n te rn a ti o n a l  u s e  an d  are  ac ce p te d  b y I E C  N a ti o n al  
C o m m i tte e s  i n  th at  s e n s e .  Wh i l e  al l  re as o n ab l e  e f fo rts  a re  m ad e  to  e n s u re  t h at  th e  te ch n i c al  c o n te n t  o f  I E C  
P u b l i c ati o n s  i s  acc u rate ,  I E C  c an n o t  b e  h e l d  re s p o n s i b l e  fo r  th e  wa y i n  wh i ch  th e y are  u s e d  o r  fo r  an y 
m i s i n te rp re ta ti o n  b y  an y e n d  u s e r.  

4 )  I n  o rd e r  to  p ro m o te  i n t e rn ati o n al  u n i f o rm i ty,  I E C  N ati o n al  C o m m i tte e s  u n d e rtake  to  ap p l y  I E C  P u b l i cati o n s  
tran s p are n tl y  to  th e  m ax i m u m  e x te n t  p o s s i b l e  i n  t h e i r  n a t i o n a l  an d  re g i o n al  p u b l i c a ti o n s .  A n y d i ve rg e n c e  
b e twe e n  an y I E C  P u b l i c at i o n  an d  th e  c o rre s p o n d i n g  n ati o n al  o r  re g i o n al  p u b l i cati o n  s h al l  b e  cl e arl y  i n d i cat e d  i n  
th e  l atte r.  

5 )  I E C  i ts e l f  d o e s  n o t  p ro vi d e  an y att e s tat i o n  o f  c o n fo rm i ty.  I n d e p e n d e n t  c e rt i f i c ati o n  b o d i e s  p ro vi d e  co n fo rm i t y  
a s s e s s m e n t  s e rvi c e s  an d ,  i n  s o m e  are as ,  ac ce s s  to  I E C  m a rks  o f  c o n fo rm i t y.  I E C  i s  n o t  re s p o n s i b l e  fo r  an y  
s e rvi c e s  c arri e d  o u t  b y i n d e p e n d e n t  c e rti f i c at i o n  b o d i e s .  

6 )  Al l  u s e rs  s h o u l d  e n s u re  th at  th e y h ave  t h e  l at e s t  e d i t i o n  o f  th i s  p u b l i ca ti o n .  

7 )  N o  l i ab i l i ty  s h al l  att ac h  to  I E C  o r  i ts  d i re c t o rs ,  e m p l o ye e s ,  s e rvan ts  o r  ag e n t s  i n cl u d i n g  i n d i vi d u al  e x p e rts  an d  
m e m b e rs  o f  i ts  te c h n i c al  c o m m i tt e e s  an d  I E C  N ati o n al  C o m m i tte e s  fo r  an y p e rs o n al  i n j u ry,  p ro p e rty  d a m ag e  o r  
o t h e r  d am ag e  o f  an y n at u re  wh at s o e ve r,  wh e th e r d i re ct  o r  i n d i re ct,  o r  fo r  c o s t s  ( i n c l u d i n g  l e g al  fe e s )  an d  
e x p e n s e s  a ri s i n g  o u t  o f  th e  p u b l i ca ti o n ,  u s e  o f,  o r  re l i an c e  u p o n ,  th i s  I E C  P u b l i c ati o n  o r  a n y o th e r  I E C  
P u b l i ca ti o n s .   

8 )  Att e n t i o n  i s  d rawn  to  t h e  N o rm ati ve  re fe re n c e s  ci t e d  i n  th i s  p u b l i c ati o n .  U s e  o f  t h e  re fe re n c e d  p u b l i c a ti o n s  i s  
i n d i s p e n s ab l e  fo r  th e  c o rre c t  ap p l i cati o n  o f  th i s  p u b l i c a ti o n .  

9 )  Att e n ti o n  i s  d rawn  t o  th e  p o s s i b i l i t y  th a t  s o m e  o f  th e  e l e m e n ts  o f  th i s  I E C  P u b l i c ati o n  m ay b e  th e  s u b j e ct  o f  
p at e n t  ri g h ts .  I E C  s h al l  n o t  b e  h e l d  re s p o n s i b l e  fo r  i d e n ti fyi n g  an y o r  al l  s u ch  p ate n t  ri g h ts .  

I n te rn ati o n al  S tan d ard  I E C  6 1 1 5 6 - 9  h as  be e n  p re p are d  b y s u bco m m i tte e  4 6 C :  Wi re s  an d  
s ym m e tri c  cabl e s ,  o f  I E C  te ch n i cal  co m m i tte e  4 6 :  C ab l e s ,  wi re s ,  wave g u i d e s ,  R F  co n n e cto rs ,  
R F  an d  m i cro wave  p as s i ve  co m po n e n ts  an d  acce s s o ri e s .  

Th e  te xt  o f  th i s  s tan d ard  i s  bas e d  o n  th e  fo l l o wi n g  d o cu m e n ts :  

F D I S  R e p o rt  o n  vo ti n g  

4 6 C /1 0 3 7 /F D I S  4 6 C /1 0 4 1 /R V D  

 
Fu l l  i n fo rm ati o n  o n  th e  vo ti n g  fo r  th e  appro val  o f  th i s  s tan d ard  can  be  fo u n d  i n  th e  re po rt  o n  
vo ti n g  i n d i cate d  i n  th e  abo ve  tabl e .  

Th i s  pu bl i cati o n  h as  be e n  d rafte d  i n  acco rd an ce  wi th  th e  I S O/I E C  D i re cti ve s ,  P art  2 .  
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A l i s t  o f  al l  p arts  i n  th e  I E C  6 1 1 5 6  s e ri e s ,  p u bl i s h e d  u n d e r th e  g e n e ral  t i t l e  Multicore and 
symmetrical pair/quad cables for digital communications,  can  be  fo u n d  o n  th e  I E C  we bs i te .  

Th e  co m m i tte e  h as  d e ci d e d  th at  th e  co n te n ts  o f  th i s  pu b l i cati o n  wi l l  re m ai n  u n ch an g e d  u n ti l  
th e  s tab i l i ty  d ate  i n d i cate d  o n  th e  I E C  we bs i te  u n d e r " h ttp: //we bs to re . i e c. ch "  i n  th e  d ata 
re l ate d  to  th e  s pe ci fi c  pu bl i cati o n .  At  th i s  d ate ,  th e  pu b l i cati o n  wi l l  b e   

•  re co n fi rm e d ,  

•  wi th d rawn ,  

•  re p l ace d  b y a  re vi s e d  e d i ti o n ,  o r  

•  am e n d e d .  

A bi l i n g u al  ve rs i o n  o f  th i s  pu b l i cati o n  m ay be  i s s u e d  at  a  l ate r  d ate .  
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1  Scope 

Th i s  p art  o f  I E C  6 1 1 5 6  d e s cri be s  cabl e s  pri m ari l y  i n te n d e d  fo r  th e  fi xe d  p art  o f  ch an n e l s  as  
d e fi n e d  i n  I S O /I E C  1 1 8 0 1  an d  i n  I S O /I E C  TR  1 1 8 0 1 - 9 9 0 1  wh i ch  i s  pl an n e d  to  be  i n cl u d e d  i n  
th e  n e xt  e d i ti o n  o f  I S O /I E C  1 1 8 0 1 - 1 .  I t  co ve rs  o ve ral l  s cre e n e d  cabl e s  wi th  s cre e n e d  ( X/FTP )  
o r  u n s cre e n e d  ( X/U TP )  p ai rs ,  wh e re  X s tan d s  fo r  F,  S  o r S F,  as  we l l  as  pai r- s cre e n e d  cab l e s  
wi th o u t  o ve ral l  s cre e n  ( U /F TP ) .  Th e  tran s m i s s i o n  ch aracte ri s ti cs  o f  th e s e  cabl e s  are  s pe ci fi e d  
u p  to  a  fre q u e n cy o f  2  0 0 0  M H z  an d  at  a  te m pe ratu re  o f  2 0  ° C .  Two  cate g o ri e s  o f  cabl e s  are  
re co g n i s e d :  

•  C ate g o ry 8 . 1  fo r  u s e  i n  C l as s  I  acco rd i n g  to  I S O /I E C  TR  1 1 8 0 1 - 9 9 0 1 ;  

•  C ate g o ry 8 . 2  fo r  u s e  i n  C l as s  I I  acco rd i n g  to  I S O /I E C  TR  1 1 8 0 1 - 9 9 0 1 .  

Th e s e  cab l e s  are  i n te n d e d  to  b e  u s e d  fo r  co m m u n i cati o n  ch an n e l s  wh i ch  u s e  at  l e as t  fo u r 
pai rs  s i m u l tan e o u s l y.   

Th e  cabl e s  co ve re d  by th i s  I n te rn ati o n al  S tan d ard  are  i n te n d e d  to  o pe rate  wi th  vo l tag e s  an d  
cu rre n ts  n o rm al l y  e n co u n te re d  i n  co m m u n i cati o n  s ys te m s .  Wh i l e  th e s e  cabl e s  are  n o t  
i n te n d e d  to  be  u s e d  i n  co n j u n cti o n  wi th  l o w i m pe d an ce  s o u rce s ,  e . g .  th e  e l e ctri c  po we r 
s u ppl i e s  o f  p u b l i c  u ti l i ty  m ai n s ,  th e y are  i n te n d e d  to  be  u s e d  to  s u pp o rt  th e  d e l i ve ry o f  l o w 
vo l tag e  re m o te  p o we ri n g  ap pl i cati o n s  s u ch  as  I E E E  8 0 2 . 3 af ( P o we r o ve r E th e rn e t)  o r  fu rth e r  
d e ve l o p m e n ts  e . g .  acco rd i n g  to  I E E E  8 0 2 . 3 at  o r  I E E E  8 0 2 . 3 b t.  M o re  i n fo rm ati o n  o n  th e  
capaci ty  to  s u pp o rt  th e s e  app l i cati o n s  acco rd i n g  to  th e  i n s tal l ati o n  p racti ce s  i s  g i ve n  i n  
I E C  P AS  6 1 1 5 6 - 1 - 4 ,  I E C  TR  6 1 1 5 6 - 1 - 6  an d  I S O /I E C  TR  2 9 1 2 5 .  

2  Normative references 

Th e  fo l l o wi n g  d o cu m e n ts ,  i n  wh o l e  o r  i n  part,  are  n o rm ati ve l y re fe re n ce d  i n  th i s  d o cu m e n t  an d  
are  i n d i s pe n s abl e  fo r  i ts  app l i cati o n .  F o r d ate d  re fe re n ce s ,  o n l y  th e  e d i ti o n  ci te d  ap pl i e s .  F o r 
u n d ate d  re fe re n ce s ,  th e  l ate s t  e d i t i o n  o f  th e  re fe re n ce d  d o cu m e n t  ( i n cl u d i n g  an y 
am e n d m e n ts )  app l i e s .  

I E C  6 1 1 5 6 - 1 : 2 0 0 7 ,  Multicore and symmetrical pair/quad cables for digital communications – 
Part 1: Generic specification  
I E C  6 1 1 5 6 - 1 : 2 0 0 7 /AM D  1 : 2 0 0 9  

I E C  TR  6 1 1 5 6 - 1 - 2 ,  Multicore and symmetrical pair/quad cables for digital communications – 
Part 1-2: Electrical transmission characteristics and test methods of symmetrical pair/quad 
cables  

I E C  TR  6 1 1 5 6 - 1 - 5 ,  Multicore and symmetrical pair/quad cables for digital communications – 
Part 1-5: Correction procedures for the measurement results of return loss and input 
impedance 
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I E C  TR  6 1 1 5 6 - 1 - 6 ,  Multicore and symmetrical pair/quad cables for digital communications – 
Part 1-6: Exploratory DC-resistance values of floor-wiring and work-area cables for digital 
communications1   

I E C  6 1 1 5 6 - 5 : 2 0 0 9 ,  Multicore and symmetrical pair/quad cables for digital communications – 
Part 5: Symmetrical pair/quad cables with transmission characteristics up to 1  000 MHz – 
Horizontal floor wiring – Sectional specification  

I E C  6 2 1 5 3 - 4 - 5 ,  Metallic communication cables test methods – Part 4-5: Electromagnetic 
compatibility (EMC) – Coupling or screening attenuation – Absorbing clamp method 

I E C  6 2 1 5 3 - 4 - 9 ,  Metallic communication cable test methods – Part 4-9: Electromagnetic 
compatibility (EMC) – Coupling attenuation of screened balanced cables,  triaxial method 

3  Terms and  defin i tions  

Fo r th e  pu rpo s e s  o f  th i s  d o cu m e n t,  th e  te rm s  an d  d e fi n i ti o n s  g i ve n  i n  I E C  6 1 1 5 6 - 1  ap pl y.  

4 Instal lation  considerations 

Fo r th e  pu rpo s e s  o f  th i s  d o cu m e n t,  th e  re s pe cti ve  re q u i re m e n ts  o f  I E C  6 1 1 5 6 - 5  app l y.  

5  Materials  and  cable  construction  

Fo r th e  pu rpo s e s  o f  th i s  d o cu m e n t,  th e  re s pe cti ve  re q u i re m e n ts  o f  I E C  6 1 1 5 6 - 5  app l y.  

6 Characteristics  and  requ irements 

6.1  General  remarks 

C l au s e  6  l i s ts  th e  ch aracte ri s ti cs  an d  m i n i m u m  re q u i re m e n ts  o f  a  cabl e  co m p l yi n g  wi th  th i s  
s tan d ard .  Te s t  m e th o d s  s h al l  b e  i n  acco rd an ce  wi th  C l au s e  6  o f  
I E C  6 1 1 5 6 - 1 : 2 0 0 7 /AM D 1 : 2 0 0 9 ,  e xce pt  th at  th e  l e n g th  o f  th e  cab l e  u n d e r te s t  s h al l  b e  as  
s p e ci fi e d  b e l o w.  I n  ad d i ti o n  to  al l  re q u i re m e n ts  s p e ci fi e d  i n  th i s  C l au s e  6 ,  th e  two  cate g o ri e s  
s h al l  m e e t  al l  re q u i re m e n ts  s p e ci fi e d  fo r  th e  re s pe cti ve  cate g o ri e s  i n  I E C  6 1 1 5 6 - 5 :  

•  C ate g o ry 8 . 1 :  C ate g o ry 6 A;  

•  C ate g o ry 8 . 2 :  C ate g o ry 7 A.  

N O TE  B y th e s e  re q u i re m e n ts  i t  i s  as s u re d  th at  C ate g o ry 8 . 1  i s  b ackwa rd  co m p ati b l e  to  C at e g o ry 6
A

 a n d  C ate g o ry  
8 . 2  i s  b ac kward  c o m p ati b l e  to  C ate g o ry 7

A
.  

Th e  co m pu te d  re q u i re m e n ts  i n  d B ,  ro u n d e d  to  o n e  d e ci m al  p l ace ,  s h al l  b e  u s e d  to  d e te rm i n e  
co m p l i an ce .  

Th e  te s ts  fo r  e l e ctri cal  ch aracte ri s ti cs  acco rd i n g  to  6 . 2  s h al l  b e  carri e d  o u t  o n  a cab l e  l e n g th  
o f  n o t  l e s s  th an  1 0 0  m ,  u n l e s s  o th e rwi s e  s p e ci fi e d .  

  

___________ 

1   U n d e r  c o n s i d e rati o n .  
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Th e  te s ts  fo r  tran s m i s s i o n  ch aracte ri s ti cs  acco rd i n g  to  6 . 3  s h al l  b e  carri e d  o u t  o n  a  cab l e  
l e n g th  o f  3 0  m ,  u n l e s s  o th e rwi s e  s p e ci fi e d .  Th e  fo l l o wi n g  param e te rs  are  pro po rti o n al  to  
l e n g th  an d  th e re fo re  th e  re q u i re m e n ts  fo r  3 0  m  can  be  cal cu l ate d  fro m  th e  re q u i re m e n ts  p e r 
1 0 0  m  b y m u l t i p l yi n g  b y 0 , 3 :  

•  p h as e  d e l ay an d  d i ffe re n ti al  d e l ay;  

•  atte n u ati o n .  

6.2  Electrical  characteristics  and  tests  

6.2.1  Conductor resistance 

Th e  m axi m u m  co n d u cto r re s i s tan ce  at  o r co rre cte d  to  2 0  ° C  s h al l  n o t  e xce e d  7 , 0  Ω  fo r  1 0 0  m  
o f  cab l e .  

6.2.2  Resistance unbalance 

6.2.2.1  Resistance unbalance with in  a  pair  

Th e  re s i s tan ce  u n b al an ce  s h al l  n o t  e xce e d  2 , 0  %.  

6.2.2.2  Resistance unbalance between  pai rs  

Th e  p ai r- to - p ai r  re s i s tan ce  u n b al an ce  s h al l  n o t  e xce e d  5 , 0  %.  

6.2.3  Dielectric  strength  

Th e  re s pe cti ve  re q u i re m e n t  o f  I E C  6 1 1 5 6 - 5  app l i e s .  

6.2.4  Insu lation  resistance 

Th e  re q u i re m e n t  s h al l  ap pl y  to :  

•  co n d u cto r/co n d u cto r;  

•  co n d u cto r/s cre e n .  

Th e  m i n i m u m  i n s u l ati o n  re s i s tan ce  at  o r  co rre cte d  to  2 0  ° C  s h al l  be  n o t  l e s s  th an  5  GΩ· km .  

6.2.5  Mutual  capaci tance 

Th e  re s pe cti ve  re q u i re m e n t  o f  I E C  6 1 1 5 6 - 5  app l i e s .  

6.2.6  Capaci tance unbalance 

Th e  m axi m u m  cap aci tan ce  u n b al an ce  pai r  to  g ro u n d  s h al l  n o t  e xce e d  1  2 0 0  pF/km  at  a  
fre q u e n cy o f  8 0 0  H z  o r  1  0 0 0  H z .  

6.2.7  Transfer  impedance 

Th e  re s pe cti ve  re q u i re m e n t  o f  I E C  6 1 1 5 6 - 5  app l i e s .  

6.2.8  Coupl ing  attenuation  

Th re e  p e rfo rm an ce  type s  fo r  co u pl i n g  atte n u ati o n  are  re co g n i s e d .  Wh e n  m e as u re d  u s i n g  th e  
abs o rbi n g  cl am p  m e th o d  ( I E C  6 2 1 5 3 - 4- 5 )  o r  th e  tri axi al  m e th o d  ( I E C  6 2 1 5 3 - 4 - 9 )  th e  co u p l i n g  
atte n u ati o n  i n  th e  fre q u e n cy ran g e  fro m  f =  3 0  M H z  to  2  0 0 0  M H z  s h al l  m e e t  o n e  o f  th e  
re q u i re m e n ts  i n d i cate d  i n  Tab l e  1 .  
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Table  1  – Coupl ing  attenuation  

Coupl i ng  attenuation  type  
Frequency range  Coupl ing  attenuation  

M H z  d B  

Typ e  I  
3 0  t o  1 0 0  ≥  8 5  

1 0 0  t o  2  0 0 0  ≥  8 5  – 2 0  l o g
1 0

 (f /1 0 0 ) ;  f i n  M H z  

Typ e  I b  
3 0  to  1 0 0  ≥  7 0  

1 0 0  to  2  0 0 0  ≥  7 0  – 2 0  l o g
1 0

 (f /1 0 0 ) ;  f i n  M H z  

Typ e  I I  
3 0  to  1 0 0  ≥  5 5  

1 0 0  to   2  0 0 0  ≥  5 5  – 2 0  l o g
1 0

 (f /1 0 0 ) ;  f i n  M H z  

 

6.2.9  Current-carrying  capaci ty 

S e e  6 . 2 . 9  o f  I E C  6 1 1 5 6 - 5 : 2 0 0 9 .  F u rth e r  g u i d an ce  wi th  re s pe ct  to  cu rre n t  carryi n g  capaci ty  i s  
pro vi d e d  b y I S O /I E C  TR  2 9 1 2 5 .  

6.3  Transmission  characteristics  

6.3.1  Veloci ty of  propagation  (phase veloci ty)  

S e e  6 . 3 . 1  o f  I E C  6 1 1 5 6 - 5 : 2 0 0 9 .  

6.3.2  Phase delay and  d i fferential  delay (delay skew)  

6.3.2.1  Phase delay 

Th e  ph as e  d e l ay 휏  s h al l  n o t  e xce e d  th e  val u e  o b tai n e d  fro m  e q u ati o n  ( 1 )  i n  th e  fre q u e n cy 
ran g e  fro m  4  M H z  to  th e  m axi m u m  re fe re n ce d  fre q u e n cy.  

 f

36
534 +=τ

 ( 1 )  

wh e re  

휏  i s  th e  ph as e  d e l ay i n  n s /1 0 0  m ;  

푓  i s  th e  fre q u e n cy i n  M H z .  

6.3.2.2  Di fferential  delay (delay skew)  

Wh e n  th e  ph as e  d e l ay i s  m e as u re d  at  ( 2 0  ±  1 )  ° C ,  th e  m axi m u m  d e l ay s ke w b e twe e n  an y two  
pai rs  at  a  g i ve n  te m pe ratu re  s h al l  be  n o t  g re ate r th an  4 5  n s /1 0 0  m  fo r  C ate g o ry 8 . 1  cab l e s  
an d  2 5  n s /1 0 0  m  fo r  C ate g o ry 8 . 2  cab l e s  i n  th e  fre q u e n cy ran g e  fro m  4  M H z  to  th e  m axi m u m  
re fe re n ce d  fre q u e n cy.  

6.3.3  Attenuation  (α)  

6.3.3.1  Attenuation  at  20  °C  operating  temperature 

Th e  m axi m u m  atte n u ati o n  α  o f  an y pai r  i n  th e  fre q u e n cy ran g e  i n d i cate d  i n  Tab l e  2  s h al l  n o t  
e xce e d  th e  val u e  o b tai n e d  fro m  e q u ati o n  ( 2 ) .  

 fcbffa ++=a  ( 2 )  
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wh e re  

훼  i s  th e  atte n u ati o n  e xp re s s e d  i n  d B /1 0 0  m ;  

푎,  푏 ,  푐  are  co n s tan ts  i n d i cate d  i n  Tab l e  2 ;  

푓   i s  th e  fre q u e n cy e xpre s s e d  i n  M H z .  

Table  2  – Attenuation  equation  constants  

Frequency range  
Constants  

M H z  

 a b  c 

1  t o  2  0 0 0  1 , 8 0 0  0 , 0 0 5  0 , 2 5 0  

 

Th e  cabl e  p e rfo rm an ce  be twe e n  1  M H z  an d  4  M H z  i s  ach i e ve d  b y d e s i g n  o n l y  an d  i t  i s  
th e re fo re  n o t  n e ce s s ary to  te s t  fo r  th i s  p e rfo rm an ce  be l o w 4  M H z .  

6.3.3.2  Category 5e  special  consideration  

N o t  app l i cabl e .  

6.3.3.3  Attenuation  at  elevated  operating  temperature 

Th e  re s pe cti ve  re q u i re m e n t  o f  I E C  6 1 1 5 6 - 5  appl i e s .  

6.3.4  Unbalance attenuation  (TCL)  

Th e  m i n i m u m  n e ar- e n d  u n bal an ce  atte n u ati o n  ( tran s ve rs e  co n ve rs i o n  l o s s  o r  TC L)  s h al l  n o t  
be  l e s s  th an  o b tai n e d  fro m  Tabl e  3 .  

Table  3  – TCL requ irements 

Frequency range  x/UTP  type  cables  x/FTP  type  cables  

M H z  d B  d B  

1  t o  2  0 0 0  
6 0  – 1 5  l o g

1 0
 (f) ;  f i n  M H z ;  

4 0  d B  m ax i m u m  

5 0  – 1 5  l o g
1 0

 (f) ;  f i n  M H z ;  
4 0  d B  m ax i m u m ;  

7  d B  m i n i m u m  

 

Th e  m i n i m u m  e q u al - l e ve l  far- e n d  u n bal an ce  atte n u ati o n  ( e q u al - l e ve l  tran s ve rs e  co n ve rs i o n  
tran s fe r  l o s s  o r  E LTC TL)  s h al l  n o t  be  l e s s  th an  th e  val u e  o b tai n e d  fro m  Tab l e  4 .  

Table  4  – ELTCTL requirements  

Frequency range  x/UTP  type  cables  x/FTP  type  cables  

M H z  d B  d B  

1  t o  2  0 0 0  
5 0  – 2 0  l o g

1 0
 (f) ;  f i n  M H z ;  

1 0  d B  m i n i m u m  
4 0  – 2 0  l o g

1 0
 (f) ;  f i n  M H z ;  

5  d B  m i n i m u m  

 

Fo r cal cu l ati o n  o f  E LTC TL,  th e  TC TL an d  th e  atte n u ati o n  m e as u re m e n ts  o f  th e  te s t  s pe ci m e n  
s h al l  b e  u s e d .  

6.3.5  Near-end  crosstalk (NEXT)  

Th e  wo rs t  n e ar e n d  cro s s tal k s h al l  n o t  be  l e s s  th an  th e  val u e s  i n d i cate d  i n  Tab l e  5 .   
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Table  5  – NEXT and  PS NEXT requ irements 

Cable  designation  
Frequency range  NEXT requ i rement  PS  NEXT requ i rement  

M H z  d B  d B  

C ate g o ry 8 . 1  1  t o  2  0 0 0  
7 5 , 3  – 1 5  l o g

1 0
 (f) ;  

f i n  M H z  
7 2 , 3  – 1 5  l o g

1 0
 (f) ;  

f i n  M H z  

C a te g o ry 8 . 2  1  to  2  0 0 0  
1 0 5 , 4  – 1 5  l o g

1 0
 (f) ;  

f i n  M H z  
1 0 2 , 4  – 1 5  l o g

1 0
 (f) ;  

f i n  M H z  

 

Fo r th o s e  fre q u e n ci e s  wh e re  th e  cal cu l ate d  val u e  o f  N E XT i s  g re ate r th an  7 8  d B ,  th e  
re q u i re m e n t s h al l  b e  7 8  d B .  Fo r  th o s e  fre q u e n ci e s  wh e re  th e  cal cu l ate d  val u e  o f  P S  N E XT i s  
g re ate r  th an  7 5  d B ,  th e  re q u i re m e n t  s h al l  b e  7 5  d B .  

Th e  cab l e  pe rfo rm an ce  b e twe e n  1  M H z  an d  4  M H z  i s  ach i e ve d  b y d e s i g n  o n l y an d  i t  i s  
th e re fo re  n o t  n e ce s s ary to  te s t  fo r  th i s  p e rfo rm an ce  be l o w 4  M H z .  

6.3.6  Far-end  crosstalk (ACR-F)  

Th e  pai r- to - pai r  AC R - F i n  d B  fo r  an y co m bi n ati o n  s h al l  be  g re ate r o r  e q u al  th an  o b tai n e d  fro m  
Tab l e  6 .   

Table  6  – ACR-F and  PS ACR-F requ irements 

Cable  designation  
Frequency range  ACR-F requ i rement  PS  ACR-F requ i rement  

M H z  d B  d B  

C ate g o ry 8 . 1  1  t o  2  0 0 0  
7 9 , 0  – 2 0  l o g

1 0
 (f) ;  

f i n  M H z  
7 6 , 0  – 2 0  l o g

1 0
 (f) ;  

f i n  M H z  

C a te g o ry 8 . 2  1  to  2  0 0 0  
1 0 0 , 6  – 2 0  l o g

1 0
 (f) ;  

f i n  M H z  
9 7 , 6  – 2 0  l o g

1 0
 (f) ;  

f i n  M H z  

N O TE  I f  F E XT l o s s  i s  g re ate r  th an  9 0  d B  u p  to  1  0 0 0  M H z  an d  g re at e r  th a n  8 0  d B  u p  to  2  0 0 0  M H z ,  AC R - F  
l o s s  m a y n o t  b e  c al c u l ate d .  

 

Fo r cal cu l ati o n  o f  AC R - F ,  th e  FE XT an d  th e  atte n u ati o n  m e as u re m e n ts  o f  th e  te s t  s pe ci m e n  
s h al l  b e  u s e d .  

Fo r th o s e  fre q u e n ci e s  wh e re  th e  cal cu l ate d  val u e  o f  AC R - F i s  g re ate r  th an  78  d B ,  th e  
re q u i re m e n t  s h al l  be  7 8  d B .  Fo r th o s e  fre q u e n ci e s  wh e re  th e  cal cu l ate d  val u e  o f  P S  AC R - F  i s  
g re ate r th an  7 5  d B ,  th e  re q u i re m e n t  s h al l  b e  7 5  d B .  

Th e  cab l e  p e rfo rm an ce  b e twe e n  1  M H z  an d  4  M H z  i s  ach i e ve d  b y d e s i g n  o n l y  an d  i t  i s  
th e re fo re  n o t  n e ce s s ary to  te s t  fo r  th i s  pe rfo rm an ce  be l o w 4  M H z .  

6.3.7  Al ien  (exogenous)  near-end  crosstalk (ANEXT)  

Th e  P S  AN E XT ( p o we r s u m  al i e n  ( e xo g e n o u s )  n e ar- e n d  cro s s tal k)  o f  cabl e  wh e n  te s te d  i n  
acco rd an ce  wi th  6 . 3 . 7 . 1  o f  I E C  6 1 1 5 6 - 1 : 2 0 0 7  s h al l  be  n o t  l e s s  th an  th e  val u e s  o btai n e d  fro m  
Tab l e  7 .  

Table  7  – PS ANEXT requ irements 

Frequency range  Requ i rement  

M H z  d B  

1  t o  2  0 0 0  1 1 7 , 5  – 1 5  l o g
1 0

 (f) ;  f i n  M H z  
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C al cu l ate d  val u e s  g re ate r th an  8 0  d B  are  re ve rte d  to  a  val u e  o f  8 0  d B .  

Fo r s cre e n e d  cab l e s  m e e ti n g  th e  re q u i re m e n ts  acco rd i n g  to  6 . 2 . 7  an d  6 . 2 . 8  ( m i n i m u m  
Type  I b ) ,  AN E XT i s  pro ve n  b y d e s i g n .  

6.3.8  Al ien  (exogenous)  far-end  crosstalk (AFEXT)  

Th e  P S  AAC R - F  ( p o we r- s u m  al i e n  atte n u ati o n  to  cro s s tal k rati o  far- e n d )  o f  th e  cab l e  wh e n  
te s te d  i n  acco rd an ce  wi th  6 . 3 . 8  o f  I E C  6 1 1 5 6 - 1 : 2 0 0 7  s h al l  n o t  b e  l e s s  th an  th e  val u e s  
o b tai n e d  fro m  Tabl e  8 .  

Table  8  – PS AACR-F requ i rements  

Frequency range  Requ i rement  

M H z  d B  

1  – 2  0 0 0  1 0 2 , 2  – 2 0  l o g
1 0

 (f) ;  f  i n  M H z  

N O TE  I f  AF E XT i s  g re ate r  th an  9 0  d B  u p  to  1  0 0 0  M H z  an d  g re ate r  th an  8 0  d B  u p  t o  2  0 0 0  M H z ,  AAC R - F  l o s s  
m ay n o t  b e  c al c u l at e d .  

 

Fo r cal cu l ati o n  o f  AAC R - F ,  th e  AFE XT an d  th e  atte n u ati o n  m e as u re m e n ts  o f  th e  te s t  
s pe ci m e n  s h al l  b e  u s e d .  C al cu l ate d  val u e s  g re ate r th an  8 0  d B  are  re ve rte d  to  a  val u e  o f  
8 0  d B .  

Fo r s cre e n e d  cab l e s  m e e ti n g  th e  re q u i re m e n ts  acco rd i n g  to  6 . 2 . 7  an d  6 . 2 . 8  ( m i n i m u m  
Type  I b ) ,  AFE XT i s  pro ve n  b y d e s i g n .  

6.3.9  Al ien  (exogenous)  crosstalk of  bundled  cables  

Th e  re s pe cti ve  re q u i re m e n ts  o f  th i s  d o cu m e n t  – e s pe ci al l y  acco rd i n g  to  6 . 3 . 7  an d  6 . 3 . 8  – as  
we l l  as  th o s e  o f  I E C  6 1 1 5 6 - 5  app l y.   

6.3.1 0  Impedance 

Th e  fi tte d  o r  m e an  ch aracte ri s ti c  i m pe d an ce  m e as u re d  i n  acco rd an ce  wi th  6 . 3 . 1 0 . 2  o r 

6 . 3 . 1 0 . 3  o f  I E C  6 1 1 5 6 - 1 : 2 0 0 7  s h al l  be  1 0 0  Ω  ±  5  Ω  at  1 0 0  M H z .  I n  co m b i n ati o n  wi th  th e  re tu rn  
l o s s  re q u i re m e n t  th i s  e n s u re s  th at  th e  i n pu t  i m pe d an ce  fal l s  b e twe e n  th e  l i m i ts  cal cu l ate d  b y 
e q u ati o n s  ( 8 )  to  ( 1 0 )  o f  I E C  6 1 1 5 6 - 5 : 2 0 0 9 .  A m e as u re m e n t  o f  th e  i n pu t  i m pe d an ce  i s  n o t  
su ffi ci e n t  to  e n s u re  re tu rn  l o s s  l i m i ts .  

N O TE  R e c o m m e n d a ti o n s  o f  I E C  TR  6 1 1 5 6 - 1 - 2  a n d  I E C  TR  6 1 1 5 6 - 1 - 5  f o r  i m p ro ve m e n t  o f  m e a s u re m e n t  
u n c e rtai n t y c an  b e  c o n s i d e re d .  

6.3.1 1  Return  loss  (RL)  

Th e  m i n i m u m  re tu rn  l o s s  o f  an y p ai r  i n  th e  fre q u e n cy ran g e  i n d i cate d  i n  Tabl e  9  s h al l  n o t  be  
l e s s  th an  th e  val u e s  i n  Tab l e  9 .  

Table  9  – RL requ i rements  

Frequency range  Requ i rement  

M H z  d B  

1  to  1 0  2 0  +  5  l o g
1 0

 (f) ;  f i n  M H z  

1 0  t o  4 0  2 5  

4 0  to  2  0 0 0  2 5  – 7  l o g
1 0

 (f/4 0 ) ;  f i n  M H z  
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Th e  cabl e  p e rfo rm an ce  be twe e n  1  M H z  an d  4  M H z  i s  ach i e ve d  b y d e s i g n  o n l y  an d  i t  i s  
th e re fo re  n o t  n e ce s s ary to  te s t  fo r  th i s  pe rfo rm an ce  be l o w 4  M H z .  

M e as u re m e n ts  an d  l i m i ts  o f  3 0  m  an d  1 0 0  m  ( acco rd i n g  to  I E C  6 1 1 5 6 - 5 )  s am pl e s  are  
i n d e pe n d e n t.  Li m i ts  fo r  3 0  m  be l o w 4 0  M H z  are  fo r  i n fo rm ati o n  o n l y ( fo r  fu rth e r  s tu d y) .  

N O TE  1  Wh e n  u s i n g  b al u n - l e s s  m e a s u re m e n t  t e ch n i q u e ,  re s p e cti ve  d e s c ri p ti o n s  o f  I E C  TR  6 1 1 5 6 - 1 - 2  c an  b e  
co n s i d e re d .  

N O TE  2  R e co m m e n d ati o n s  o f  I E C  TR  6 1 1 5 6 - 1 - 5  fo r  i m p ro ve m e n t  o f  m e as u re m e n t  u n c e rta i n ty  b y  c o rre c ti o n  
te c h n i q u e  c a n  b e  co n s i d e re d .  

6.4  Mechanical  and  d imensional  characteristics  and  requ irements   

6.4.1  Dimensional  requ irements   

S e e  6 . 4 . 1  o f  I E C  6 1 1 5 6 - 5 .  

6.4.2  Elongation  at  break of  the  conductors   

S e e  6 . 4 . 2  o f  I E C  6 1 1 5 6 - 5 .  

6.4.3  Tensi le  strength  of  the  insu lation   

S e e  6 . 4 . 3  o f  I E C  6 1 1 5 6 - 5 .  

6.4.4  Elongation  at  break of  the  insu lation   

S e e  6 . 4 . 4  o f  I E C  6 1 1 5 6 - 5 .  

6.4.5  Adhesion  of  the  insu lation  to  the  conductor  

S e e  6 . 4 . 5  o f  I E C  6 1 1 5 6 - 5 .  

6.4.6  Elongation  at  break of  the  sheath   

S e e  6 . 4 . 6  o f  I E C  6 1 1 5 6 - 5 .  

6.4.7 Tensi le  strength  of  the  sheath   

S e e  6 . 4 . 7  o f  I E C  6 1 1 5 6 - 5 .  

6.4.8  Crush  test  of  the  cable  

S e e  6 . 4 . 8  o f  I E C  6 1 1 5 6 - 5 .  

6.4.9  Impact  test  of  the  cable  

S e e  6 . 4 . 9  o f  I E C  6 1 1 5 6 - 5 .  

6.4.1 0  Bending  under tension   

S e e  6 . 4 . 1 0  o f  I E C  6 1 1 5 6 - 5 .  
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6.4.1 1  Repeated  bend ing  of  the  cable   

See  6.4. 1 1  o f  I EC  61 1 56-5.  

6.4.1 2  Tensi le  performance of  the  cable   

See  6. 4. 1 2  of  I EC  61 1 56-5.  

6.4.1 3  Shock-test  requ irements  of  the  cable   

See  6.4. 1 3  of  I EC  61 1 56-5.  

6.4.1 4  Bump-test  requ irements  of  the  cable   

See  6.4. 1 4  of  I EC  61 1 56-5.  

6.4.1 5  Vibration-test  requ i rements  of  a  cable   

See  6. 4. 1 5  of  I EC  61 1 56-5.  

6.5  Environmental  characteristics   

6.5.1  Shrinkage of  insu lation   

See  6.5. 1  o f  I EC  61 1 56-5.  

6.5.2  Wrapping  test  of  insu lation  after  thermal  ageing   

See  6.5.2  of  I EC  61 1 56-5.  

6.5.3  Bending  test  of  insu lation  at  low temperature  

See  6.5.3  of  I EC  61 1 56-5.  

6.5.4  Elongation  at  break of  the  sheath  after  ageing   

See  6.5.4  of  I EC  61 1 56-5.  

6.5.5  Tensi le  strength  of  the  sheath  after  ageing   

See  6. 5. 5  of  I EC  61 1 56-5.  

6.5.6  Sheath  pressure  test  at  h igh  temperature  

See  6.5.6  of  I EC  61 1 56-5.  

6.5.7  Cold  bend  test  of  the  cable   

See  6.5.7  of  I EC  61 1 56-5.  

6.5.8  Heat  shock test   

See  6.5.8  of  I EC  61 1 56-5.  
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6.5.9  Damp heat  steady state   

S e e  6 . 5 . 9  o f  I E C  6 1 1 5 6 - 5 .  

6.5.1 0  Solar rad iation  (UV test)   

S e e  6 . 5 . 1 0  o f  I E C  6 1 1 5 6 - 5 .  

6.5.1 1  Solvents  and  contaminating  flu ids   

S e e  6 . 5 . 1 1  o f  I E C  6 1 1 5 6 - 5 .  

6.5.1 2  Sal t  m ist  and  su lphur d ioxide  

S e e  6 . 5 . 1 2  o f  I E C  6 1 1 5 6 - 5 .  

6.5.1 3  Water  immersion   

S e e  6 . 5 . 1 3  o f  I E C  6 1 1 5 6 - 5 .  

6.5.1 4  Hygroscopici ty  

S e e  6 . 5 . 1 4  o f  I E C  6 1 1 5 6 - 5 .  

6.5.1 5  Wicking   

S e e  6 . 5 . 1 5  o f  I E C  6 1 1 5 6 - 5 .  

6.5.1 6  Flame propagation  characteristics  of  a  sing le  cable   

S e e  6 . 5 . 1 6  o f  I E C  6 1 1 5 6 - 5  u n l e s s  re g i o n al  o r  l o cal  re g u l ati o n s  ( e . g .  C P R  i n  E u ro pe )  app l y.  

6.5.1 7 Flame propagation  characteristics  of  bunched  cables   

S e e  6 . 5 . 1 7  o f  I E C  6 1 1 5 6 - 5  u n l e s s  re g i o n al  o r  l o cal  re g u l ati o n s  ( e . g .  C P R  i n  E u ro pe )  app l y.  

6.5.1 8  Halogen  gas  evolution   

S e e  6 . 5 . 1 8  o f  I E C  6 1 1 5 6 - 5  u n l e s s  re g i o n al  o r  l o cal  re g u l ati o n s  ( e . g .  C P R  i n  E u ro pe )  app l y.  

6.5.1 9  Smoke generation   

S e e  6 . 5 . 1 9  o f  I E C  6 1 1 5 6 - 5  u n l e s s  re g i o n al  o r  l o cal  re g u l ati o n s  ( e . g .  C P R  i n  E u ro pe )  app l y.  

6.5.20  Toxic  gas  emission   

S e e  6 . 5 . 2 0  o f  I E C  6 1 1 5 6 - 5  u n l e s s  re g i o n al  o r  l o cal  re g u l ati o n s  ( e . g .  C P R  i n  E u ro pe )  appl y.  

6.5.21  In tegrated  fi re  test   

S e e  6 . 5 . 2 1  o f  I E C  6 1 1 5 6 - 5  u n l e s s  re g i o n al  o r  l o cal  re g u l ati o n s  ( e . g .  C P R  i n  E u ro pe )  app l y.  
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7 Bundled  cables  requirements 

Fo r fu rth e r s tu d y.  

8 In troduction  to  the blank detai l  speci fication  

Th e  bl an k d e tai l  s pe ci fi cati o n  fo r cabl e s  d e s cri be d  i n  th i s  s tan d ard  i s  pu bl i s h e d  as  
I E C  6 1 1 5 6 - 9 - 1  an d  s h o u l d  be  u s e d  to  i d e n ti fy  a  s p e ci fi c  p ro d u ct.  

Wh e n  co m pl e ti n g  th e  d e tai l  s pe ci fi cati o n ,  th e  fo l l o wi n g  i n fo rm ati o n  s h al l  be  s u pp l i e d :  

a)  co n d u cto r s i z e ;  

b)  n u m be r o f  e l e m e n ts ;  

c)  cabl e  co n s tru cti o n  d e tai l s ;  

d )  cabl e  cate g o ry ( C ate g o ry 8 . 1 ,  C ate g o ry 8 . 2 )  to  d e s cri be  b as i c  p e rfo rm an ce  re q u i re m e n ts ;  

e )  m e ch an i cal  re q u i re m e n ts ;  

f)  e n vi ro n m e n tal  re q u i re m e n ts ;  

g )  f i re  p e rfo rm an ce .  
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B i bl i o g raph y 

I E C  P AS  6 1 1 5 6 - 1 - 4 ,  Multicore and symmetrical pair/quad cables for digital communications – 
Part 1-4: Symmetrical pair/quad cables with transmission characteristics up to 1  000 MHz – 
Conductor heating of bundled data grade cables for limited power transmission based on 
IEEE 802.3 

I E C  6 1 1 5 6 - 9 - 1 ,  Multicore and symmetrical pair/quad cables for digital communications – 
Part 9: Cables for channels with transmission characteristics up to 2 GHz – Blank detail 
specification2   

I S O /I E C  1 1 8 0 1 ,  Information technology – Generic cabling for customer premises 

I S O /I E C  TR  1 1 8 0 1 - 9 9 0 1 ,  Information technology – Generic cabling for customer premises – 
Part 9901: Guidance for balanced cabling in support of at least 40 Gbit/s data transmission 

I S O /I E C  TR  2 9 1 2 5 ,  Information technology – Telecommunications cabling requirements for 
remote powering of terminal equipment 

 

___________ 

___________ 

2  U n d e r  c o n s i d e rat i o n .  
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