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FOR DIGITAL COMMUNICATIONS -

Part 5: Symmetrical pair/quad cables
with transmission characteristics up to 600 MHz —
Horizontal floor wiring — Sectional specification

2002(E)

1) The IH
nation|
co-op
additi
comm
Intern

prepanatlon The IEC coIIaborates closely with the International Or an

with ¢

2) The fg
conse
Nation

3) Thed
stand
in that

4) In ord
transp
IEC S

5) The If

equipf

6) Attent
patent

Internat

symmetfi
accessqri

The tex

FOREWORD

atlonal governmental and non-governmental organizations I|' i

rds, technical specifications, technical
sense.

on is drawn te_t i th S i i
rights. Th ¢ ’heldkréspopsible for identifying any or all such patent rights.

been prepared by subcommittee 46C: Wi
ittee 46: Cables, wires, waveguides, RF conneg

d on the following documents:

FDIS Report on voting
46C/511/FDIS 46C/517/RVD

rising all
rnational
nd and in
technical
tory work.
dte in this
Ccordance

ernational
interested

he form of
bmmittees

Standards
tween the

e for any

subject of

res and
tors and

Full information on the voting for the approval of this standard can be found in the report on voting
indicated in the above table.
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MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 5: Symmetrical pair/quad cables

with transmission characteristics up to 600 MHz —
Horizontal floor wiring — Sectional specification

1 General

1.1 Scppe

? cables
rein are

specifically intended for horizontal floor wiring in class D, E and & ISO/IEC
11801:2000, Information technology — Generic cabling for cistome ] e 1).

It covers individually screened (STP), common screefied pairs or
quads hpving a pair count of four pairs or less. The {rg igsi efistics of the cgbles are
specifieq at 20 °C. See Annex A for a dis i her than

20 °C.

used in the same context as "Category (5" i E . This enhanced cable is de
i described in IEC 61156-2, 6115
aracterized to 100 MHz and can
in Class|D channels, Category 5ethas additional requifements, as compared to Category
make it| preferred for use_ iR s | r pairs transmitting simultaneously

directions. C
Maximum reference

designation frequency Channel designation
MHz

< Ca ‘r\;\%\ > 10082 D

ﬁtsggry 6 \ 250 E

CategoW 600 F

Cable categories

an enhanced Category 5 cable and is

Signated
6-3, and
be used
5, which
in both

a__ _Some characteristics are measured up 10125 MHz in order to r‘nmply with IEEE’s rar_\lllnef

to specify the electrical performances up to a frequency 25 % higher than the referenced
frequency.

These cables can be used for various communication systems that are under development and
which use as many as four pairs simultaneously. In this sense, this sectional specification provides

the cable characteristics required by system developers to evaluate new systems.

The cables covered by this sectional specification are intended to operate with voltages and
currents normally encountered in communication systems. These cables are not intended to be
used in conjunction with low impedance sources, for example, the electric power supplies of public

utility mains.

Though the recommended temperature range during installation is 0 °C +50 °C, the actual

temperature range during installation should be indicated in the detail specification.
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1.2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

ISO/IEC 11801:2000, Information technology — Generic cabling for customer premises

Publications cited in IEC 61156-1 also apply.

1.3 Installation considerations

Installat

1.4 Climatic conditions

Under sfatic conditions, the cables shall operate in the temperature ) +60 °C.
The temperature dependence of the cables is specified for screeRed an & les, and
should bpe taken into account for the design of an actual cab}if

2 Deflinitions, materials and cable constructj

2.1 Definitions

See 2.1|of IEC 61156-1.

2.2 Materials and cable constructio

2.2.1 General remarks

The cho i all be suitable for the intended applicdtion and
installat § 5 for the
fire perf| ies,/smoke generation, evolution of halogen gas, etc.).
222 C
The cab) relevant
detail s
223 C
The con 61156-1

and shglkhave a nominal diameter between 0,5 mm and 0,65 mm. Conductor diametger up to
0,8 mm i i i i

2.2.4 Insulation

The conductor shall be insulated with a suitable thermoplastic material. Examples of suitable
materials are:

— polyolefin;

— fluoropolymer;

— low-smoke zero-halogen thermoplastic material.

The insulation may be solid or cellular with or without a solid dielectric skin. The insulation shall
be continuous and shall have a thickness such that the completed cable meets the specified

requirements. The nominal thickness of the insulation shall be compatible with the method of
conductor termination.
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2.2.5 Colour code of insulation
The colour code is not specified but shall be indicated in the relevant detail specification. The

colours shall be readily identifiable and shall correspond reasonably with the standard colours
shown in IEC 60304.

NOTE Itis acceptable to mark or stripe the "a" wire with the colour of the "b" wire to facilitate pair identification.

2.2.6 Cable element

The cable element shall be a pair or quad adequately twisted.

2.2.7 Sereening-of-eabl
When re

(1]
1]

of 1EC 6$1156-1.

A cross
includin

ements,

The cor al.

When rg rovided.
The screen shall be in accordance with 2.2.%E

2.2.10 Bheath

The sheath material s
Examplgs of suitaie

C ripcord

2.2.11 Colour of sheath

The colour of the sheath is not specified, but it should be stated in the relevant detail specification.

2.2.12 Identification

Each length of cable shall be identified as to the manufacturer, and when required, the year of
manufacture, using one of the following methods:

[OV)

appropriately coloured threads or tapes;

O

with a printed tape;

O

)
)
) printing on the cable core wrapping;
)

(o

marking on the sheath.
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Additional markings, such as length marking, etc., are permitted on the cable sheath. If used, such
markings should be indicated in the relevant detail specification.

2.2.13 Finished cable
The finished cable shall be adequately protected for storage and shipment.
3 Characteristics and requirements

3.1 General remarks

This clag haracte are—AHAH vith this
section Test methods sh A detail
specification may be prepared to identify a specific product and its perfo ilifies (see
clause 4

3.2

The tesfs shall be carried out on a cable length of not less thé ~ i pecified.

3.2.1 Conductor resistance

When measured in accordance with 5.1 Qf IEC
exceed 19,0 /100 m of cable.

loop resistance shall not

3.2.2 Resistance unbalance

The conductor resistance ymbalanc

3.2.3 Dielectric streng

The tegt shall bé\pe fconductor and, where screen(s) are present,
conductpr/screen G i or; alternately, with 2,5 kV d.c. for 2 s. An a.c| voltage
may be used. The a i >\ these cases shall be 0,7kV a.c. for 1 min or, alt¢rnately,
1,7 kV d.c.

The tes

— cond

— cond

The minimum insulation resistance at 20 °C shall not be less than 5 000 MQ/km.

3.2.5 Mutual capacitance

The mutual capacitance is not specified but may be indicated in the relevant detail specification.

3.2.6 Capacitance unbalance pair to ground

The maximum capacitance unbalance pair to ground shall not exceed 1 600 pF/km at a frequency
of 1 kHz.

3.2.7 Transfer impedance

For cables containing a screen or screens, two grades of performance are recognized for
transfer impedance. The transfer impedance shall not exceed the values shown in Table 2 at the
discrete frequencies indicated for each grade.
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Table 2 — Transfer impedance

Maximum surface transfer impedance
Frequency mQ/m
MHz
Grade 1 Grade 2

1 10 50

10 10 100

30 30 200

100 60 1 000

3.2.8 Resistance of the screen

The d.c| resistance of the individual screens or an overall screen it ecifie

indicatef in the relevant detail specification.

3.3 Transmission characteristics

All the tests shall be carried out on a cable length of 1 S ise specified.

3.31 V

3.3.1.1

The min
for all fr|
are give

NOTE T
than 4 MH

3.3.1.2

The de
propagd

where flis the freque

ut

Pmay be

h 0,6 x C
v 4 MHz

s greater

ocity of

(1)

Differential delay (delay skew) is the difference in delay between any two pairs.

3.3.1.3 Differential delay (delay skew)

When the delay is measured at 10 £ 2 °C and 40 £ 1 °C, the maximum delay skew between any
two pairs at a given temperature shall not be greater than 45 ns/100 m for cat5e and cat6 cables
and 25 ns/100 m for cat7 cables in the frequency range from 4,0 MHz to the maximum referenced

frequency.

3.3.1.4 Environmental effects

The differential delay (delay skew) between any two pairs due to temperature shall not vary by
more than £10 ns/100 m over the temperature range from —40 °C to +60 °C within the differential

delay (delay skew) of 3.3.1.3.
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3.3.2 Attenuation

3.3.2.1 General figures

The maximum attenuation o of any pair in the frequency range indicated in Table 3 shall be less
than or equal to the value obtained from equation (2) using the corresponding values of the

constants given in Table 3.

0 =ax+f +bxf+ - (dB/100m) (2)
NG

Table 3 — Attenuation, constant values

7/

ConstantS/\&
Cable designation Freque'\;:'(_:ly range
i a b AN \e
Category 56 4-125 1,967 0023\ 0,108 9

Category 6 4 — 250 1,820 <Q,O16 \0)5{) >
Category 7 4 - 600 1800 /| 010 200

For Category 5e cables, the frequency range has been extended by 25 %\to 5\M|\-11./In this
case values above 100 MHz are for information only

NOTE See Annex B for information about ILDf\ \ } / N

cause the\neasurement of attenuation at 1 MHz
arexgivenin-brackets for reference gurposes

Table A&atio at 20 °C
tteryation at 20 °C
dB{100 m

The valyes in Table 4 are for informatiornonl
on a length of 100 m is prone to error, the
only.

7

é\efen \ Cable designation

f& \3@;@;} 5e Category 6 Category 7

Za J2.1] [2,1] [2,0]

4\ 4,1 3,8 3,7

Q o > 6,5 6,0 5,9

< NN 8,3 7.6 7.4

RN 9,3 8,5 8,3

31,26 11,7 10,8 10,4

B2/ 17,0 15,5 14,9

100 22.0 19.9 19.0

125 [24,9] 22,5 21,4

200 29,2 27,5

250 33,0 31,0

300 34,2

600 50,1

3.3.2.2 Cat5e special consideration

The constants for Category 5e in Table 3 are based on the use of patch cables having a 20 %
higher attenuation than the horizontal cable. When patch cables having an attenuation up to 50 %
higher than the horizontal cable are used, the constants should be 1,910 8; 0,022 2, and 0,200 for

a, b, and c respectively.
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3.3.2.3 Environmental effects

The increase in attenuation due to elevated temperature shall not be greater than 0,4 %/°C, in the
frequency range from 1 MHz to 250 MHz and 0,6 %/°C for frequencies above 250 MHz for

unscreened cables and 0,2 %/°C for screened cables.

The method for determining compliance with this requirement is under consideration.

3.3.3 Unbalance attenuation

The minimum unbalance attenuation near-end (transverse conversion loss or TCL) shall be equal
to or greater than the value obtained from equation (3) for the frequency ranges given in Table 5.

The formula for the TCL is

TCL = 400 - 10 x logqo (f) (dB)

Table 5 — Unbalance attenuatiorzna\enx
Cable category Frequm \

Category 5e /\\ /&/OO/\

Category 6 /\\ > 1-(20&\) ‘\)

Category 7 \1 —\ZKO

NOTE Upbalance attenuation near-end (TCL) for Ca

The minjmum equal level

(4) for a]l frequencies in tf ) ) MHz.

The formula for t@

350 — 20 x logqo (f) (dB)

When nes urn 9
PS NEX|T, ofa
the valye obtained_frg
Table 6

R -
tiomfa d fequal level transverse conversion

loss or HL TCTL) for all sategeries\sh equal to or)greater than the value obtained from

sordance with IEC 61156-1, the worst pair power sum near-end ¢
pair\n the frequency range indicated in Table 6 shall be equal to or greater than
equation (5) using the corresponding value of PS NEXT(1)

(3)

her study.

transfer
Equation

(4)

osstalk,

given in

PS NEXT(f) = PS NEXT(1) — 15 xlogqo(f)  (dB)

Table 6 — Worst pair PS NEXT values

Cable designation Frequel\;';;’ range PS N(fé('r(")
Category 5e 4-125 62,3
Category 6 4 — 250 72.3
Category 7 4 -600 99,4

(®)

For Category 5e cables, the frequency range has been extended by 25 % to 125 MHz. Values

above 100 MHz are for information only and are given in brackets.
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The values given in Table 7 are for information only. For those frequenci
value of PS NEXT is greater than 75dB, the requirement shall be 75 dB.

Table 7 — PS NEXT

61156-5 © IEC:2002(E)

es where the calculated

PS NEXT
dB
Frequency Cable designation
MHz Category 5e Category 6 Category 7
1 62 72 75
4 53 63 75
10 47 57 (75
16 44 54 /\< ‘75(\
20 43 53 < \\(5
31,25 40 50 ) X\ M
62,5 35 45 \ \\\ 7\2\
100 32 42\ \ 69>
125 [31] / 41 . \ 68
200 K S3§7 N 65
250 N AN 63
300 < \j 62
600 \\ 58

The minimum pair-to-pair

ir%ina’u\gall be at least 3 dB better tha

h the PS

NEXT fgr any pair.

3.3.5 Fpr-end crosstalk

When measured :2 s 1156-1, the worst pair power sum equal level far-end
crosstalk, PS EL F requency range indicated in Table 8 shall be fequal to
or greatpr than t od frony equation (6) using the corresponding value of the PS EL
FEXT(1) give

PS.ELFEXT(f)’= PS EL FEXT(1) — 20 x logo(f)

Table 8 — Worst pair PS EL FEXT

(dB for 100 m)

(6)

Cable desianation Frequency range PS EL FEXT(1)
MHZ dBfor TO0 m
Category 5e 4 -100 61,0
Category 6 4 — 250 65,0
Category 7 4 - 600 91,0
NOTE If FEXT loss is greater than 70 dB, EL FEXT loss has not to be measured

For Category 5e cables, the frequency range has been extended by 25 % to 125 MHz. Values

above 100 MHz are for information only and are given in brackets.

The values given in Table 9 are for information only. For those frequencies where the calculated

value of PS EL FEXT is greater than 75 dB, the requirement shall be 75

dB.
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Table 9 — PS EL FEXT

PS EL FEXT
dB for 100 m
Frequency Cable designation
MHz Category 5e Category 6 Category 7
1 61 65 75
4 49 53 75
10 41 45 71
16 37 41 67
20 K19) $3°) /()b
31,25 31 35 61
62,5 25 29 AN
100 21 25 BN A
125 19 23 \ \ \4\9 )
200 19 o 45\
250 17 N \
300 ) 41
AU N>
)

The minfimum pair-to-pair EL FEXT for a than the

PS EL HEXT for any pair.

3.3.6 Clharacteristic impgda
3.3.6.1 |Open-short cifc

en-short
aximum

The magnitude o i
circuit method pe .
referend

abie 10 — Input impedance

Input impedance

AN
SN

Q
Filequency range Cable designation
Mtz Category 5e Category 6 Category 7
4/~ 100 N £ 15 N £ 15 N+ 15
100 - 250 N £ 22 N + 22
200 - 600 N+ 25

N = nominal impedance

Measurement of input impedance is not required when the mean characteristic impedance of

3.3.8.2 is measured.

3.3.6.2 Function fitted impedance/mean characteristic impedance

When measured in accordance with 3.3.6.3, 3.3.6.3/3.3.6.2.3 or 3.3.6.3/3.3.6.2.3 t0 3.3.6.2.5 of
IEC 61156-1, the mean characteristic impedance shall be within £5 % of the requested nominal

impedance at 100 MHz.


https://iecnorm.com/api/?name=daebe263a1bc51953f3784db6256f28e

3.3.7 Return loss (RL)

—14 —

61156-5 © IEC:

2002(E)

When measured in accordance with 3.3.7 of IEC 61156-1, the minimum return loss of any pair in
the frequency range indicated in Table 11 shall be equal to or greater than the values in Table 11

for the respective categories.

Table 11 — Return loss

Cable category Freque'\;l1|(_:|321 range Retu;gloss
All 4-10 20,0 + 5,0 x log,, ()
All 10 — 20 /,2&0
Categpry 5e 20 - 125 25,0/%,0 X log, \(#/20
Categpry 6 and Category 7 20 - 250 }5\@\ g\}N(f/
Categpry 7 250 — 600 &0\\9@ l%\ﬁkg/
NOTE| Calculated values below 17,3 dB revert to a 17,3 dB plateau. < \ R

For Catggory 5e cables, the frequency range has bee
above 100 MHz are for information only.

3.3.8 Screening attenuation

Two gra
part of t
the scre
the maximum referenced fr

— for Grade 1 cables: >60\dB;

— for Grade 2 cables:

e no re

There a

3.39 C

Three ty
absorbirn
maximu

Table 12 — Coupling attenuation

Values

dtion is a

method,
MHz to
H below:

sing the
1z to the
able 12.

Coupling attenuation type Frequency range Coupling attenuation
MHZ (o153
30 - 100 >85,0
Type |
100 to the maximum referenced frequency >85,0 — 20 x log4g (f/100)
30 - 100 >55,0
Type Il
100 to the maximum referenced frequency >55,0 — 20 x log4g (f/100)
30 - 100 >40,0
Type Il

100 to the maximum referenced frequency

240,0 — 20 x log4g (f/100)
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3.3.10 Crosstalk in bundled cable

Bundled cables are also referred to as speed-wrap, whip or loomed cables. Bundled ca

bles are

an assembly of several individual cables. Crosstalk between individual cables comprising a

bundled cable is only a consideration for unscreened cable designs.

For these cables the power sum crosstalk (both PS NEXT and PS EL FEXT) of any pair in one
cable due to all disturbing pairs in the surrounding cables shall be 5 dB better than the power sum

crosstalk requirement for the individual cable.

3.3.10.1 Crosstalk in hybrid bundled cables

Hybrid tl)undled cables are defined as bundled cables containing several| individual ©c
differen{ categories. In this case the power sum crosstalk (PS NEXT ang
in a cable of a specified category shall be 6 dB better than the pg

specifiefl category of the cable. The power sum crosstalk is defin
from al| disturbing pairs in the surrounding and/or adjaceg
considelation.

3.3.11 Alien crosstalk

Bbles of
any pair
for the
%oupled
r under

bmbined

Alien crpsstalk is only a consideration for unscreene ~AN oSstalk is the ¢
capaciti i

ables into the cable under
conside ; ) unication under trre same
protocol ) S - refore, statistical in nafure, and
cannot e inopen trays or ducts requires an
addition rosstalk isolation. As the cablgs in the

tray or @ dlegdcables, the required crosstall
is lower|than the power s Nygk:

For any| application where } ed partially parallel, an additional poy
crosstalk margin r . L KREXT) may be required to compensate
crosstalk.

3.4 Mj¢
3.41 Di
The maki 3 ] eter shall not exceed 20 mm. The overall diameter of insula

nominal |thi S 3 eath and the maximum overall diameter of the sheath are not s
but shall be indicated\in th

margin

ver sum
or alien

ion, the
pecified,

3.4.2 Elongation at break of the conductors

The minimum elongation of the conductor shall be 8 %.

3.4.3 Elongation at break of the insulation

The minimum value of the elongation at break of the insulation shall be 100 %.

3.4.4 Elongation at break of the sheath

The minimum value of the elongation at break of the sheath shall be 100 %.

3.4.5 Tensile strength of the sheath

The minimum tensile strength of the sheath shall be 9 MPa.
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3.4.6 Crush test of the cable

The crush test of the cable is not specified but may be indicated in the relevant detail specification.
If specified, the minimum force shall be 1 000 N.

3.4.7 Impact test of the cable

The impact test of the cable is not specified but may be indicated in the relevant detail
specification.

3.4.8 Bending under tension

The berlding under tension test of the cable is not specified but may be indjcated\n the [relevant
detail specification (under consideration).

3.4.9 Tensile performance of the cable

The tenfile strength of the cable is not specified but may be vapt detail

specification.
During ipstallation, the value of the pulling force shall

3.5 Elnvironmental characteristics

3.5.1 Shrinkage of insulation

When tdg
to 5 %.
sum fro

sted at 100 °C £ 2 °C for 1 h, the shrinkage insulation shall be less than pr equal

shrink-back shall be measurdd as the

The berlding t€ i ed conductor shall be carried out at —20 °C £ 2 °C. The mandrel

ing,regime sHall be 7 days at 100 °C £ 2°C. The tensile strength shall not be I¢ss than
50 % of[the“unaged value. T

3.5.5 Tensile strength of the sheath after ageing

The ageing regime shall be 7 days at 100 °C £ 2 °C. The elongation shall not be less than 70 %
of the unaged value.

3.5.6 Sheath pressure test at high temperature

Not applicable.

3.5.7 Cold bend test of the cable

The bending test shall be carried out at =20 °C + 2 °C. The mandrel diameter shall be eight times
the overall diameter of the cable. There shall be no cracks in the sheath.
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3.5.8 Heat shock test

Not applicable.

3.5.9 Flame propagation characteristics of a single cable

If required by local regulations and indicated in the relevant detail specification, the test shall be

performed in accordance with the generic specification (IEC 61156-1).

3.5.10 Flame propagation characteristics of bunched cables

If required by local regulations and indicated in the relevant detail specification, the test shall be

performgd in accordance with the generic specification.

3.5.11 Acid gas evolution

If requirgd by local regulations and indicated in the relevant detai atio

performkd in accordance with the generic specification.

3.5.12 Bmoke generation

If requirgd by local regulations and indicated in the r ation,

performpd in accordance with the generic specifi

3.5.13 [foxic gas emission

Under cpnsideration.

3.5.14 Combined flame 4

Under cpnsideration.

4 Intnoductio@

the\test

the test

a) cond

b) num

C) cabIE construction details;

d) category number (5e, 6, 7) to describe basic performance requirements;
e) nominal impedance of the cable;

f) flammability requirements.

shall be

shall be

156-5-1
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Annex A
(informative)

Cable performance at temperatures higher than 20 °C

In order to ensure compliance of the horizontal cable with the requirements of this specification
at temperatures greater than 20 °C, either a cable with a lower attenuation should be used or the
maximum channel length should be decreased. The channel performance is outlined in ISO/IEC
11801 for a temperature of 20 °C. Here only the required attenuation improvement of the horizontal

cable is[considered.

The attgnuation of patch cables is to all practical purposes very close
Therefofe, any elevated temperature of the patch cable has to be
horizontal cable.

The redyction of the horizontal cable in the channel, and the
channel|length should be calculated using ISO/IEC 11804

nt limits.
by the

ction of the entire

Here aftenuation improvement factors are given indic g required att¢nuation

improvement of the horizontal cable, in Werature.

The reqtiired attenuation improvement fact \ave { based upon the channel model

of ISO/I
These ¢
differen
accordir
conjunc

FC 11801, for the temperatures indi

For the

q X \[fRef + b X fRef +

(dB/100 m)
Ref

For the ) of theé channel, we have:

Ochannelatdesc = (1 + 01 X D) X acapleat20°c + 4 X Oconn X +/f Ref

h cable.
y for the
b| length
used in

(A1)

Ochannelat20°c = (1 + 01 X D) x|la X [fref + b X fRef +

+ 4 X aconn X \/fRef

Ref

c (dB/100 m)

(A.2)
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where

OCable at 20°C is the attenuation of the cable at 20 °C and at the maximum referenced
frequency;

O channel at 200c 1S the insertion loss of the channel at 20 °C and at the maximum referenced
frequency;

OConn is the insertion loss of the connectors in the channel (see 6.5.5 of ISO/IEC
11801; equals 0,04 for class D and 0,02 for class E and F channels);

fret is the maximum referenced frequency in MHz (see 1.1);

a; b; c are the attenuation coefficients of the horizontal cable (see 3.3.3).

D is the increase of attenuation factor for patch cables with respect to horizontal

bl Lot [aYa¥ Vi O 0/ o Lo Mo Mo £l o440 0 O
LAdVUIT o (TIUITT £U /70 Ul YU /0. OTT U.0. 9 UT'TLLU U T TJUU ).

Averagq expected temperature differential of the horizontal cable with réspec 2000C:

AThorizontalcable = (Thorizontalcable - (A.3)

Averagg expected temperature differential of the patch cabte
ATpatchcable = ( (A_4)
For the [nsertion loss of the channel at g hble and

the patdh cable, we have then:

@ Channs 5horiz, cable )

patch cable X Upatch cable) (A.5)

where

OChanne eI 1 he channel at an elevated temperature of the cabples and
Shoriz,ca ' - coefficient of attenuation increase of the horizontal cable
Bhatch cdble [ S re coefficient of attenuation increase of the patch cable jn %/°C.
For the [ i 8 atiop improvement factor, which is required if the horizontal cablgl and the
patch cd

09 X & capleat20°¢ % (@ Channeltemp —  Channelat 20°C ) 4
09 X @ capleat20°C

86— (A.6)

Hence, we get for the required attenuation of the horizontal cable at elevated temperatures of both
the horizontal and the patch cable with the attenuation improvement factor of equation (A.6):

K X ®capleat20°C (FRef )

& Cable temp (FRef ) = 100 (dB/100 m) (A7)
where
Acable temp (fRef) is the attenuation of the cable required to cope with the elevated
temperature of the cables and at the maximum referenced frequency;
Ocable at 20°c(fref) is the specified attenuation of the cable at 20 °C at the maximum

referenced frequency.
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NOTE 1 If the increase in attenuation due to humidity is also to be considered, then the equation (B-9) of Annex B should

be used (see also 3.3.3.2 of IEC 61156-6).

NOTE 2 The above outlined calculation can also take a temperature coefficient for the insertion loss of the connectors

into account, if this should be necessary.

—-20 -

The calculated values are listed in Table A.1.

Table A.1 — Attenuation improvement factors (if the specified cables are used

61156-5 © IEC:2002(E)

at temperatures higher than 20 °C)

Required attenuation improvement factor
Y%
Cat. 5e UTP. Cat, 5e FTP/STP
Hoffzontal Cat. 6 UTP Cat. 6 FTP(STP
cpble Cat. //STP ~
temp. Patch cable attenuation derating "\ \
°C 20 % | \.50%
Temperature of patch cord \ S

30 35
20 99, 99,p
22 9 98,p
24 98,5 98.,p
26 98,1 97.B
28 97,7 97 .4
30 97,3 97.p
32 96,9 96,p
34 96,5 96,p
36 96,1 95,8
38 95,7 95,4
40 95,3 95,p
42 94,9 94,6
44 94,5 94.p
46 94,1 93,8
48 93,7 93,4
50 93,3 93,p
52 92,9 92,
54 92,5 92.p
56 921 91,8
58 91,7 91,4

91,3 91,p
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The Figures A.1 to A.2 represent the data of Table A.1 in a graphical form.

100,0 I ‘ I I I
N — Patch cord 20 °C —— Patch cord 25 °C
~ \\\— Patch cord 30 °C — -Patch cord 35 °C
\
s S
g Ny N
[T N 4
23 RN
E_‘E \ \\ G C
Eo | 90,0 RN A\
5¢ \% \\\
58 SN
30 \ %\/
£ | 850 4 A \\
< ’ BN |
L Cat. 5e and Cat. 6 UTP with 20 % B
Attenuation de-rating of the patch cabl N
JAN
80,0 I k I 1 k\ U
20 50 40
theNorizontal cable °C
IEC  706/02
Figure A.1 — Attenuatjon improveme ategory 5e and Category 6 UTP
with 20 % increase of atte i < les relative to the horizontal dables
100,0 ‘ , ‘ ,
< \P\at;}m cord 20 °C — Patch cord 25 °C
X ——Patch cord 30 °C — -Patch cord 35 °C
97.5 AN \ AN
E N
g N \
o x \\
> ~N
o ~
ol 2
Elo \) ~
c|2 \\
ofE ~~ \
s|lo N
53 \&\
g 92,5 So = ‘\
ﬁ Cat. 5e, Cat. 6 (both FTP or STP) and Cat. 7 NS
with 50 % attenuation de-rating of the patch cables ~
90,0 | | | ] |
20 30 40 50 60
Average temperature of the horizontal cable °C IEC 707/02

Figure A.2 — Attenuation improvement factor for Category 5e, Category 6 and Category 7
FTP/STP with 50 % Increase of attenuation of the patch cables relative
to the horizontal cables
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Annex B
(informative)

Insertion loss deviation as a result of cascading components
with differing impedance

IEC 61156-1 specifies the measurement of attenuation as an insertion loss measurement. A
concise definition of insertion loss is given for modeling purposes. It is derived under the
assumption of short transmission lines with low round trip loss. This assumption is justified for all
the components of channels and links, and in fact for the channel itself, even at maxi h length.
The der|vation eliminates also the mismatch of generator and load, if the back to
back, thus that only the operational attenuation of the device unde hscaded
component chain is represented.

ige is the
Zg and

The insgrtion loss (IL) of a homogeneous transmission line
result of inserting the transmission line or device of imped
a load 4, . For differing impedance we get the following i

Y=L x(a+jxp)

TN Q
~
\ 4 o)

IEC 708/02

Figure B.1 — Insertion loss measurement — Circuit diagram

We have then the complex insertion loss of the transmission line, which consists of the image
attenuation, the image phase and several complex reflection loss terms:

R R I o 1

+ j x ( + B x ¢ —arg(ry) — arg(ty) + arg(ry ) — arg(r4)) (rad)

(B.1)


https://iecnorm.com/api/?name=daebe263a1bc51953f3784db6256f28e

61156-5 © IEC:2002(E) -23-

Corresponding to:

IL = [+ o x 0+ 20 x |og(i) + 20 x |og{i)
T4 T2

- 20 x Iog(iJ + 20 x Iog(ijjl (dB) (B.2)

T3 T4

+jx{+ B x ¢ —-arg(rqy) —arg(ry) + arg(r3) — arg(r4)) (rad)

where
IL is|the insertion loss of the transmission line in Np or dB;
T4 is[the reflection loss coefficient (see note 1) due to the mismatc ator and

the transmission line;

7, s and the
lofd;

T3 is|reflection loss coefficient due to the mismatch be 2 d the load, if no
transmission line would be present. This loss i R and has
ngthing to do with the insertion loss of the line q i s to be

sUybtracted (see note 2);

T is|the resulting interaction loss

4 is|the length of transmission line in

o image and operational attenuatio

B phase angle, phase g6rstan

NOTE 1 [For junction reflections\a ok i NS tween the

impedance Z; and Z;:

where
T is fhe reflectio@
P is
1
A is (dB)
T
1
A, is RL = 20 xlogqg (dB)
p
Pi is themeident poweT
P, is the reflected power
Py is the through power

NOTE 2 For cascaded components of course this is true only for the generator and load impedance at the extremes of
the cascade.

NOTE 3 The interaction factor is unity, if Z, = Zg and Z, = Z,, and close to unity if | y1 >> 0 or o >> 0.
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