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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 3-104: Detail specification for 8-way, shielded free
and fixed connectors for data transmissions
with frequencies up to 600 MHz minimum

A

available to the public.

FOREWORD

PAS is a technical specification not fulfilling the requirements fo de

IEC-PAS 61076-3-104 has been processed by subcommit FC
technical committee 48: Electromechanical components  and or
el¢ctronic equipment.
The text of this PAS is based on the
following document:
Draft PAS & ) ( Ik—:po\'tjon oting
48B/1167/PAS  \ 48BH215A/RVD
Fqllowing publication of this PAS, _the tec al c\lktee or subcommittee concerned Will
inyestigate the possibility AN § R . te’an International Standard.
THe International Electrofechni EC) draws attention to the fact that it|is
claimed that co S P involve the use of patents concerning 8-way,
s?i;elded free a é s, forndata” transmissions with frequencies up to 600 MHz
nimum.
th
ight

76 We'stbury Park Road
Watertown, CT 06795-0400
USA

Att

ention is drawn to the possibility that some of the elements of this International Standard

may be the subject of patent rights other than those identified above. IEC shall not be held
responsible for identifying any or all such patent rights.

1)

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.
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2)

The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any

. PR ’ PP . ‘ s el it . : ’
cyuiprieTit uctidicu tu DE 1T COTITUTTITILY WITIT UTTS UT TLS Stdliudius.

@%
S
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CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 3-104: Detail specification for 8-way, shielded free
and fixed connectors for data transmissions
with frequencies up to 600 MHz minimum

1 General

1.1  Scope

THis part of IEC 61076 establishes uniform specifications, type testing requiremepts) apd
gyality assessment procedures for 8 ways connectors with up to 4 pa|rs for fruencies up|to
ICT, home
entertainment and multimedia. It contains a choice of all test \ quences,
erity and preferred values for dimensions and characteristics.

Normative references

e in this tekt,
the editions

EC

Solderless accessible insulatipn
ethods and practical guidance.

avl 4: Solderless non-accessible insulatipn
test methods and practlcal gurdance

ssgssed quality, for use in d.c., low frequency analogue

60512-1 Electromechanical components for electronic equipment, Basic testing
bcedures and measuring methods — Part 1: General

IE L o e basic—testing
procedures and measur/ng methods - Part 2: Genera/ exam/nat/on e/ectr/cal contmurty and
contact resistance tests, insulation tests and voltage stress tests

IEC 60512-3 Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 3: Current-carrying capacity tests

IEC 60512-4 Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 4: Dynamic stress tests

IEC 60512-5 Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 5: Impact tests (free components), static load tests
(fixed components), endurance tests and overload tests
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IEC 60512-6 Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 6: Climatic tests and soldering tests

IEC 60512-7 Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 7: Mechanical operating tests and sealing tests

IEC 60512-8 Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 8: Connector tests (mechanical) and mechanical
tests on contacts and terminations

ISO 1302 Technical Drawings — Method of indicating surface texture

2| Marking Information

2.1 IEC type designation

Connectors, connector bodies and connectors with pre-inserted &
standard shall be designated by the following system.
Connectors conforming to this standard shall be identified by
the order given:

THe letters “IEC”.

THe number denoting this sectional specification.
THe number of the detail specification (withou
610764100).

A [letter denoting the style of the cg
splecification

2.2 Marking

marked in accordance with the

Gioups of connectors| Wwithi i ving/ common features. Typical examples dre
same type and rapge but diffe NA grQup of related connectors is covered by a single
ddtail specificati@

e | Type: Conneciq in-a wlar” subfamily such as a multicontact connector with one,

sizes and contacts arrangements within a type. For examy
o or four pairs.

A particularconpectdr within a type, for example fixed panel, PCB or free connector.
. Vaxiatigns within a type, style or range.

e

2.4 Interchangeability Level

THese eonnectors shall be fully interchangeable and intermateable. The mechanical apd
electrical characteristics shall be met whatever is the source of the connector. Moreover it|is
dgsirable that the mechanical and electrical compatibility with lower performance connecting
hardware as defined in ISO/IEC T180T and IEC bU6U3-7 IS ensured when connecied to
this connector.

This can be achieved through the use of an adapter cord. Elements of connecting hardware,
e.g. plugs, sockets that terminate more than one cable are permitted.

The plug/socket interface may be constructed so as to permit the use of multiple modules
e.g. 2 x 2 pairs or 4 x 1 pair plugs mated directly with a single 4 pairs socket.
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Letter denoting typ@f &x{ ‘f'(-\ N

Fermale [\

yeie [N

NN

S

Letter denoting type of conductor
accommodation, or cable

Letter en\o(mg\type\e\f te}n'nation>

ew\erﬁml A

RN WD c
Ihsulation displasement” D

\ \hvts\uﬁthxpierc}'g P
der S

iant pin T

IEC61076-3-104 LININ L L L|NJ{{N ([N N
Reference  to
this standard -
Number denoting
performance level (PL)
1 750 operations
Letters denoting connector 2 2500 operations
type
Free Version A Number ;Jéoti r\1\g \én'ént
Fixed Version B 01 HQ OU%K
02 /\\Pb@c}n@
03 \ %\qpéa[pub\/
Note: “L” stands for lett @ palr\plug
e stands for letter
“N” stands for number \{ Mg
Number of contacts X ﬁ (\\>
08 \ \Nurrber denotl ng contact finish
N Gold, gold-alloy
Palladiunynickel

Tinsel wire

Stranded wire

Solid wire

Tinsel or stranded wire

Stranded or solid wire

Tinsel, stranded or solid wire

X|m| MO0 |m|>

Customer specific req. for cables
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2.5 Wiring Conventions

2.5.1 Outlet

PAIR3 PAIR 1
R T R T

Figure 2
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3 Dimensional Information

General

3.1

Original dimensions are in millimetres except where noted.

3.2

Free Connector (Plug)

Free Connector Isometric views

3.21

Variant 03, 4-pair plug
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Figure 5 — Variant 05, 1-pair plug
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3.2.2 Free Connector Dimensions

3.2.21 Variant 03, 4-pair plug drawings

'’

4AC )
——=S  VOIR VUE A T [=— ﬁ? VOIR VUE A
SEE VIEW A oV seE view 4
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Table 1 — Variant 03 drawing 1 dimensions

Nominal Maximum Minimum
D' 0,76 0,81 0,71
F 14,73 14,99 14,48
K 1,78 1,88 1,68
L 5,33 5,54 513
P 14,22 14,35 14,10
w 4.27 4.39 414
X 10,67 10,74 10,59
Y 11,86 11,91 (11,81
z 1,96 2,08 /\Q 1,@\
AA 2,59 2,72 \ \ N2.46 >
AB 11,18 11,43 ( \ 10392 \
AC 450 460 \ \\ o
AD 5,08 5,21 \ 49)5

-

Dimension D is the same as ES in figure 8 and GS in figure 1( m

A\
>

9,

W

VO
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2 03 drawing 2
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Table 2 — Variant 03 drawing 2 dimensions

Nominal Maximum Minimum
B 5,99 6,05 5,94
c 60° 61° 59°
G 11,68 11,81 11,56
H 2,29 2,36 2,21
J 2,08 2,21 1,96
N 7,70 783 157
DN 150 18° 12°
DR 2,57 2,69 (2,44
DR 450 46° /\< LN
DS 45° 46° & \ 440
DT 0,64 0,76 OO KB N
DU 0,64 0,76 N R
DV 2,29 2,41 N\ 2
DV 0,51 0,64 ] 0.38
DX 3,25 EX YN 3,12
8 R AR S e
DZ 30° s, N/ 29°
EA RO,51 = Q58 R0,43
EB 8,13 L OB 8,00
EQ 164 \‘/\\ O 1,27 1,01

2
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AY ~

B
N -\v\\\\!‘h

~ A —

COUPE T-T
SECTION T-T

X Minimum
A [TNaad | 13,16 13,06
E /\ 0,81 > > 0,86 0,76
M N ADedr 5,46 5,36
T AN 0,86 0,76
U \ \ 4,00 N/ 4,14 3,99
y { 053 0,58 0,48
A N\ ] Beo 6,25 6,15
AW OO 13081 13,36 13,26
AY NES 3,12 2,97
Az R2,03 R2,11 R1,96
BA 2,26 2,34 2,19
BB 1,27 1,52 1,19
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3.2.2.2 Variant 04, 2-Pair Plug Drawings

Ty
1]

ble“4 — Variant 04 drawing 1 dimensions

N\ \ ‘Néminal Maximum Minimum
DA N 701 7,09 6,93
DB 11,18 11,43 10,92
Dd 14,73 14,99 14,48
DO 508 521 4 958
DE 1,78 1,88 1,68
DF R0,38 R0,46 R0,30
DG 10,67 10,74 10,59
DH 11,86 11,91 11,81
DJ 5,99 6,05 5,94
DK 60° 61° 59°
DL 6,20 6,25 6,15
DM 0,25 0,30 0,20
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4X ES
4% EF
£T
; — EF
|

| g% IN
ER : : 4{ FG
AR

e

COUPE 7-7
SECTION Z-Z

P A

QS
Q\Q\gy%

O RN ] )
AQNN &

W=W
SECTION W-W

X
AN

Figure 10 — Variant 04 drawing 2
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Table 5 — Variant 04 drawing 2 dimensions

Nominal Maximum Minimum
EE 0,81 0,86 0,76
EF 1,57 1,65 1,50
EG 4,06 4,14 3,99
EH 0,53 0,58 0,48
EJ 5,41 5,46 5,36
EK 2,84 2,92 2,77
EL] 5,64 5,69 /5’51\
EM 5,23 5,28 5.8
EN 3,35 3,43 0\ 3
EP 1,57 1,65 \ \ \go\\/
ER 4,27 4,39 Q N
EY' 0,76 0,81 < \ \ o,\7\1
ET] 45°X0,25 45° xp/{\ X \ M456X0.18
EU R2,03 R2(16 ) |r1.91
1 Dimension ES is the same as D in figure 4 and:GS in va \>
3.2.2.3  Variant 05,1-Pair Plug Dra x
— FS
] - -
[T
— _
[T
T«
R
xj\l VOIR VUE G ( fL
SEE VIEW G
|
I \L J "
FC FF - =T
_ " .
ZEEN (i s 7
I 1l R s i B N
Jﬂ/
| Y ——-— VOIR VUE H
e | \ \ SEE VIEW H
J \% \%
R —— FW —
-~ = FB FG
FJ
A FH

Figure 11 — Variant 05 drawing 1
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Table 6 — Variant 05 drawing 1 dimensions

Copyright © 2002, IEC

Nominal Maximum Minimum
FA 7,01 7,09 6,93
FB 1,75 1,83 1,67
FC 7,37 7,45 7,29
FD 5,08 5,16 5,00
FE 1,78 1,86 1,70
FF R0,38 R0,46 R0,30
FG 10,67 10,74 10,59
FH 12,01 12,07 11,96
FJ 13,72 13,80 /\Q EGN
FK 45° 46° \ \ 440 >
FL 1,14 1,22 { 106\
FM 5,72 580 N\ ne )[4
FN R0,23 R0,31 RS XE
FP 5,29 537 \ [5.21
FR R0,38 rons > /L R0,30
FS 6,20 N New (N 6,12
FU 6,02 6., N/ 5,94
F\ 60,00 = 59
W 2,34 N 2,21
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Fr
|

/Y 66 4[

)
* R
VUE H
— VIEW H
- oF —=d

SECTioN o-r
Maximum Minimum

FT 0,23 0,07
FX 0,84 0,68
FY] 0,26 0,10
FZ 26° 24°
GA \ 0,51 0,59 0,43
GH R0,51 R0,59 R0,43
G( 30° 31° 29°
Gh 1,63 1,71 1,55
GE 3° 40 2°
GF 1,02 1,10 0,94
GG 0,38° 0,46° 0,30°
GH 2,29 2,37 2,21
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3.2.2.4 1-Pair Plug Drawing 3 (See Table 8 for dimensions)

GJ

| RN
.S

+ : jd

GM \s
-~ FS
COUPE v-Y ( ( T ;

1]
N
)
i

SECTION Y- Q

GR

COUPE V=V
SECTION V=V

Figure 13 — Variant 05 drawing 3
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Table 8 — Variant 05 drawing 3 dimensions

Nominal Maximum Minimum
GJ 45°X0,25 45°X0,33 45°X0,33
GK 0,89 0,97 0,81
GL 2,41 2,54 2,29
GM 5,49 5,57 5,41
GP 3,35 3,43 3,28
GH 1,57 1,65 1,50
GY 0,76 0,81 AN
GT 2,13 2,21 /\\2,95\
G\ 2,84 2,02 A\ 2/
G\ R2,03 R2,11 \ R¢,96 ANVZ

1 Dimension GS is the same as D in figure 4 and ES in figure 8. \ \)

AN

\\)
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3.3 Fixed Connector (Outlet)

3.3.1 Isometric Views

of variant 01 (cable outlet)
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3.3.2  Variant 01 (Cable Outlet) Drawings
U= \

2X BF
AX —=] f-—
[

‘777 [~ — ! L—‘—L—‘ ]
z EENGE

- BB
vr ¢ < HL[| [ HH
v [ BE Be

T

Lo
N~
w
™

==t
iﬂf‘ﬂé%'t L

|

-

-

VOIR VUE A
B SEE VIEW A

BC

~— B N
7R M )
iy 15;47574/ \\I/j7§€Qé%; 5514447 Af%
[ AN i

AT
AN =/ A
QAXR = PN

BE\/ < 2

CH
N\S

Q VUE B
VIEW B
BN & VOIR VUE B
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Figure 15 — Variant 01, Cable outlet drawing 1


https://iecnorm.com/api/?name=dcd86e1e52c03796390e4f6e3180e4a0

- 28

- Copyright © 2002, IEC

Table 9 — Variant 01 drawing 1 dimensions

Nominal Maximum Minimum
AX 1,91 2,03 1,78
BC 14,48 14,61 14,35
BD 2,29 2.41 2,16
BE 19,05 19,30 18,80
BF 1,78 1,85 1,70
Bd 1,65 1,78 1,52
BH 2,03 2,16 R
BJ 2,29 2,36 &2,21
BK 70° 710 /\\ 6{"\
BL 63° 66 N\ Jeen X N\
BM 11,73 11,79 < \ 11\,6{ >
BN 10,92 11,00 /\\ \\ 1\\85
BH 6,60 6,73 N \ )
BR 0,64 0,7(( ~ > 0,61
BY 20° 2\ [N 17°
BT 4,57 ( ( 4,(5 ( U ;\/ 4,45
B 1,07 1 1\2\ N/ 1,02
B 1,78 ( 185 0,00
BX 0.7 NN 0,64
BY, ﬁqz S 1 0,89
BZ [Ns.16 O\ | 5)28 5,03
CA 2,29\ S 2,36 2,21
cH \/ K061 \ 0,69 0,53
cd /\Q 61 \/\ 1,66 1,56
cq Qe 4,29 4,19
cH (\ 7 \ 8° 6°
CH \ \\\ \51 0,56 0,46
cd \ 0}1 0,58 0,43
CH \ 1,52 1,65 1,40
cJ 23° 28° 18°
CK 2,21 2,34 2,08
cll 1,19 1,24 1,14



https://iecnorm.com/api/?name=dcd86e1e52c03796390e4f6e3180e4a0

Copyright © 2002, IEC - 29 -

e

sy
=

=

Tt

| [
5 ﬁ | \\/@_ ———
CP
CN
CcL
COUPE 7-7
SECTION z-Z7
cM
CR
. T —=f

N
)4 &\ \> oy

) —\ COUPE Y-Y
T, SECTION Y-Y

Figure 16 — Variant 01 cable outlet drawing 2
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Table 10 — Variant 01 cable outlet drawing 2 dimensions

Nominal Maximum Minimum
cK 2,21 2,34 2,08
cL 1,78 1,88 1,68
cM 5,33 5,54 5,13
CN 12,45 12,57 12,32
cP 0,76 1,02 0,69
CR 13,18 13,26 13,10
cS 6,09 6,17 s
cT 5,33 5,41 &5,25
cl 5,49 5,51 /\\ 5,%
c\ 6,26 6,34 \ \ 18 )
c 13,37 13,45 < \ 13\,‘& >
CX 13,21 13,29 /\\ \\ 13,13
cY, 6,10 6,18 NS \ 6,02
c 6,26 6,3/ A~ > 6,18

2

@@
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3.3.3  Variant 02, Printed Circuit Board (PCB) outlet drawing

~\<l—a—l>

I (HH,

(HH D (A

/@o : ant 02 drawing dimensions
\ \w)m\ingl Maximum Minimum

A 14, 14,55 14,40

Nl
B \ \ 1\§75 15,88 15,62
c N \ 26,78 20,85 20,70
D > 1372 13,84 13,59
E 5,84 5,97 5,72
F 6,60 6,73 6,48
G 8,46 8.53 8.38
NOTE See Figure 13 for internal dimensions.
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3.4 Gauges
Gauges shall be made according to the following requirements:

Material: tool steel, hardened.

v = Surface roughness, according to ISO 1302

Ra = 0,25 pm max. (10 pin max.)

A 0,01 mm (0,0004 in) wear tolerance shall be applied.

Clearance shall be provided for connector contacts.

3.4.1 Fixed Connector (Outlet) Gauges (See Table 12 for dimensions)

3.4.1.1 Fixed Connector Location Go-Gauge

PR
DA

/\ HD
i

Figure 18
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3.4.1.2 Fixed connector Location No Go Gauge

HF

HG

3.4.1.3 Fixed connector Size Go

[ He

| i Eiﬁ .

Figure 20
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3.41.4 Fixed connector Size No Go Gauge
l
H\N
o N\
< AN
x%
(\ Nomir@l \/ Maximum Minimum

HA /\\W A > 10,211 10,109
HH NN\ 29 D 12,241 12,139
H( NES 1,6043 1,6017
HO 4,1 4,161 4,059
HE \\ Q| ?6\) 10,211 10,109
HF OV Nz 12,241 12,139
HG D] 1395 1,3963 1,3937
HH 4,11 4,161 4,059
HI 10,16 10,211 10,109
HJ 5,281 5,2823 5,2797
HK 1,003 1,016 0,99
HL 6,043 6,004 5,992
HM 4,11 4,161 4,059
HN 10,16 10,211 10,109
HO 5,387 5,3883 5,3857
HP 1,003 1,016 0,99
HQ 6,043 6,004 5,992
HR 4,11 4,161 4,059
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3.4.2 Free connector (plug) Gages (See Table 13 for dimensions)

3.4.21 Free connector Location Go Gauge

A
| AN
e | x
v ! HlT
= B \
« | | » N
|
HW i
! SEC X=X
_

3.4.2.2 Free connector location No G

o

[ T
m

-
-

COUPE X-X
SECTION X-X

Figure 23
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3.4.2.3 Free connector Plug Size Go Gauge

]

L

COUPE X-X
« -’ 1 SECTION X-X

Figure 25
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Table 14

Nominal Maximum Minimum
HS 13,97 13,985 13,955
HT 5,26 5,273 5,247
HU 4,219 4,234 4,204
HV 1,547 1,5753 1,5727
HW 0,759 0,774 0,744
HX 0638 0,653 0,623
HY 1,791 1,806 1,776
HZ 13,97 13,985 (13,955,
IA 5,26 5,273 RETLN
B 4,219 4,234 N a2 NS
Ic 1,755 1,7563 AN AN
ID 0,759 0,774 N UNPorad
IE 0,638 0653 N\ \\c.\n] 0623
IF 1,791 1,806~ =\ 177e
IG 9,53 ses () ¢ 9,515
IH 12,7 125 ) > 12,685
I 4,117 NN\ anssN ) 4,1157
1J 6,251 N Ne@sis 6,2497
K 0,762 [ o > 0,747
IL 95N /\\ \ 9,5\4g 9,515
M L2x N 12715 12,685
IN [[Bses ™\ 5,5800 5,5500
10 N panrl N | 41183 4,157
P e N\ 6,1453 6,1427
IQ A\ O,\\QZ > 0,777 0,747
IR NESR: 0,881 0,851
s \ 103 ) 1,051 1,021
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3.4.3 Test Panels (See Table 14 for dimensions)
Test panels for panel mounted fixed connectors shall be as defined below,

[T

11

Nomir?l ) Maximum Minimum

T | M4,732 S 14,808 14,656

%5\24 VA\ 1,6 1,448

\Kg,so 19,38 19,228

A0
<

4 | Characteristic

4.1 General

Caompliance to the test schedules is intended to ensure the reliability of all performance parametefrs,
in¢luding transmission parameters. Stable and compliant contact resistance is a good indication of the
stability of transmission performance.

4.2 Terminology

The terminology used in and applicable to this specification is stated in 2.1 of IEC 61076-1.
IEC 60512-1 also contains applicable terms.

4.3 Classification into Climatic Categories

The lower and upper temperatures and the duration of the damp heat, steady state test
should, unless otherwise impractical, be selected from the preferred values stated in 2.2 of
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IEC 61076-1. The connectors are classified into climatic categories in accordance with the
general rules given in IEC 60068-1. The following preferred temperature range and severity of
the damp heat steady state test has been selected.

Table 15 — Climatic categories — selected values

Climatic Category Lower Temperature UpperTemperature Damp heat Steady state
°C °C days
40/070/21 -40 70 21

4.4 Creepage and Clearance Distances

THe permissible operating voltages depend on the application 3 or
specified safety requirements.

Insulation co-ordination is not required for this connector; gepage apd
clgarance distances in IEC 60664-1 are reduced and A€o performanice
reguirements.

THerefore, the creepage and clearance distances of

mated connectors.

In|practice, reductions in creepage or
pdttern of the printed board or the wirin

Minimum, dls n etw ntacts Minimum distance between adjacent confacts
and chassis

Tlype Clea nce Creepage Clearance

M\ in mm in mm in

\0\,5.1/ 0,020 0,36 0,014 0,36 0,014

4.5.1 Current carrying capacity

THe cdrrent carrying capacity of connectors in accordance with the requirements of 2.4 |of
IEC%61076-1 shall be greater or equal to 1 A at 20 °C.
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2,5

-
2,0 \
L

L

Current-carrying capacity

Copyright © 2002, IEC

1,0
0,56 \\‘
, \L
0 S

0 10 20 30 40 50 60 70 80 ©°C
Ambient temperature of connecto

Figure 26

4.5.2 Voltage proof

Conditions:

IEC 60512-2, Test 4a, Method A
Mated connectors

Al| variants:

1 000 V d.c. or a.c. peak, conta
1 500 V d.c. or a.c. peak, contact-toxte

4.5.3 Initial contact and shield resistance
Conditions: %

IEC 60512-2, Tes
Mated connectqg

4.5.4 Input t@p

nditions:

tance unbalance

4.5.6 Insulation resistance

Conditions:

[EC 605712-2Z, Test 3a, Method A
Mated connectors

Test voltage: 100 V d.c.

All types: 500 MQ min.

4.5.7 Insertion loss

Conditions:
Annex F, Insertion loss
Mated connectors, all pairs of contacts

All types: £0.0162x\/7 (rounded to superior 0,1 dB)
Where fis frequency in MHz.
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4.5.8 Return loss

Conditions:
Annex G, Return Loss
Mated connectors, all pairs of contacts
All types: 70-20Log (f) dB up to 600 MHz Not >30 dB
Where fis frequency in MHz

4.5.9 Propagation delay

Conditions:

IEC 60512-25-4, Propagation delay
Mated connectors, all pairs of contacts
All types: <2,5 ns

NOTE This characteristic does not need to be measured since it is achieved
4.5.10 Delay skew

Conditions:

IEC 60512-25-4, Delay skew

Mated connectors, all pairs of contacts
All types: 1,25 ns

NOTE This characteristic does not need to be measu
4.5.11 NEXT loss

Conditions:
Annex H, NEXT loss
Mated connectors, between all

Al| types: 110-15Log (f) up to 600 MHz\Not

)
Where f is frequens

4.5.12 FEXT loss

Conditions:
Annex I,
Mated connegf ¢ mMbinations of 2 pairs of contacts

Alf types: 90-15L

Condition

Mated-connectors, all pairs of contacts
Allltypes: 66-20Log (f) up to 60 MHz (ffs)
Where fis frequency in MHz.

a L - -
4.5 t4—Couptingattenuation

Conditions:
Annex L, Coupling attenuation test method under development
Mated connectors, all pairs of contacts

55-20Log(f/100)

Where fis frequency in MHz.

NOTE Coupling attenuation requirement is assumed to be fulfilled when the transfer impedance requirement is
met on the full bandwidth. Coupling Attenuation should only be performed on cable assemblies
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4.5.15 Transfer Impedance

Conditions:
Annex K, Transfer Impedance test method under development
Mated connectors
All types: under study
0.05*f® Ohm from 1 to 10 MHz ffs
0.01*f Ohm from 10 to 80 MHz.

The values from 80 MHz to 600 MHz are ffs.
Where fis frequency in MHz.

4.6 Mechanical

4.6.1 Mechanical operation

Conditions:

IEC 60512-5, Test 9a

Speed: 10 mm/s (0,4 in/s) max
Rest: 5 s min. (unmated)

PL1: 750 operations

PL2: 2500 operations

4.6.2 Effectiveness of connector coupling devices
Conditions:

IEC 60512-8, Test 15f

Mated connectors

All types: 50 N for 60 sec. Min.
4.6.3 Insertion and Withdra S

Conditions:
IEC 60512443~ '
Speed: 1é :ﬁ]
All types, insg 2 i awa)? 20 N maximum.

6.1 General

Sgeclause 4 of IEC 61076-1.
THe detail anpr‘ifir‘nﬁnn shall state the test sequence (in accordance with this cfnndnrd), and
the number of specimens for each test sequence (not less than four mated pairs).

Individual variants may be submitted to type tests for approval of those particular variants.

It is permissible to limit the number of variants tested to a selection representative of the
whole range for which approval is required (which may be less than the range covered by
the detail specification), but each feature and characteristic shall be proved.

The connectors shall have been processed in a careful and workmanlike manner, in
accordance with good current practice.

6.2 Test Procedures and Measuring Methods

The test methods specified and given in the relevant standards are the preferred methods but
not necessarily the only ones that can be used. In case of dispute, however, the specified
method shall be used as the reference method.
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Unless otherwise specified, all tests shall be carried out under standard atmospheric
conditions for testing as specified in IEC 60068-1.

Where approval procedures are involved and alternative methods are employed it is the
responsibility of the manufacturer to satisfy the authority granting approval that any alternative
methods which he may use give results equivalent to those obtained by the methods
specified.

6.3 Preconditioning

Before the tests are made, the connectors shall be preconditioned under standard

atmospherlc conditions for testing as specified in IEC 60068-1 for a period of 24 hours unless
ot nnnnnnnnnnnnnn ficd by tha dotail cn~~ifis

atio
TCTWIoT—opPTom ooy tc—attan \Jr.luvllluuuull

6.4 Wiring and Mounting of Specimens

6.4.1 Wiring

Wlring of these connectors shall take into account wire diameter
IEC 61156 parts 2, 3 and 4 as applicable. Where wiring and/or shi
refijuired, the detail specification shall contain information suitab
méethods of test.

6.4.2 Mounting
When mounting is required in a test, unless otherwi

6.4.3 Basic (Minimum) Test Schedale
Nat applicable.
6.4.4 Full Test Schedule

THe detail specification shall call for th W i istics|to
bg examined and the requi S
FQr a complete test sequancen§ im v 2.
THe group of 2 shall bgor tra issi (i

6.4.4.1 Test

Al| specimens sh
subjected to the preli 5
ThHe specimens sha i i . in
edch group shall dnderg ing tests as described in the detail specification and in the
selquence giyén ail specification requires alteration of the sequence of tests|or
adds new tes enify additiopal connector characteristics (see 4.5).

be

THe test para z requjred shall not be less than those listed in 7.5.2. Unless otherwise
specified, the quwe ents included in the following tables should be viewed as target valugs.

THe following tests specify the characteristics to be checked and the requirements to pe
fulfilled:
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Table 17 — Test group P

Copyright © 2002, IEC

Test Test Measurement to be performed
phase Title IEC 60512 Severity or Title IEC 60512 Requirements
Test No. condition of test Test No.
P 1 General 1 Visual 1a There shall be no defects
examination examination that would impair normal
operation
Examination 1b The dimensions shall
of dimensions comply with those
and mass Specifiedmthe detgil
spec.
P2 Polarization
P3 Contact Measurement points | Millivolt level 2a
resistance as in figure A.1 method or
All con_tact bo MmO
: resistance — 3
contacts/specimens specified test
current
method
P 4 100V +15d. c. Insulatidn 0 MQ minimum
resjsiauge
P5 Contact/contact oltage proof. 4a 1000 V d.c. or a.c. peak
Method A
Mated ConnectorsK\
Q 1500 V d.c. or a.c. peak
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6.4.4.2 Test Group AP
Table 18 — Test group AP
Test Test Measurement to be performed
phase Title IEC 60512 Severity or Title | IEC 60512 Requirements
Test No. condition of test Test No.
AP 1 Insertion and 13b Connector locking Insertion force 20 N
withdrawal device depressed max.
forces Withdrawal force 20 N max.
AR 2 Effgctivanacs 15f Rata of laoad applinafinn E0 N for
of connector 44,5 N/s max. 60s+5s
coupling
device
AP 3 Rapid change 11d -40°C to 70°C
of temperature Mated connectors
25 cycles 1 = 30 min x
Recovery time 2 h /\
AP 4 Test voltage 100 V + 15 [ Insulation a 00 mipe”
V d.c. resistanc
Method A
Mated connectors N
AP 5 Measurement points as Conﬁct\M\\Q\a\ 20 mQ max change from
in figure A.1 n ie initial
All Contacts/Specimens/ resistance
AP 6 Contact/contact: \(oltage
Method A )go f W 1 000 V d.c. or a.c. peak
Mated gannectors.\ Q
All ceptac 1500 V d.c. or a.c. peak
panel:
Method
Mated c£onnec
AP 7 Unmated c ctor \;/)i(s?al 1a There shall be no dgfects
w min- that would impair ngrmal
/\ ation operation
AP 8 Damp heat, m \
cyclic C hi
Id
humidity
Q Halfof the samples in
e
(\ % e samples in
unmaied state
AP 9 Measurement points as | Contact 2a 20 mQ max change from
in figure A.1 and shield initial
All Contacts/Specimens | resistance
AP 10 (] Inmﬁ \>3b Connector locking Insertion force 20 Nfmax
ithdr I device depressed Withdrawal force 20|N
\ftjhsi max
\P 11 Effecti ess 15f Rate of load application 50 N for
of.connect 44,5 N/s max. 60s+5s
coupling
device
\P A2 Unmated connectors Visual 1a There shall be not defects
examin- that would impair ngrmal
o operaton
AP 13 | Solderability As Applicable
AP 14 Resistance to As Applicable
soldering heat
AP 15 See Note Voltage 4a 1000 V d.c. or a.c. peak
Contact/contact: proof
Method A

Mated connectors

All contacts to test
panel:
Method A

Mated connectors

1500 V d.c. or a.c. peak

NOTE Do not perform step AP 15 if solderability and resistance to soldering heat were not performed.
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Table 19 — Test Group BP

Copyright © 2002, IEC

Test

Test

Measurement to be performed

phase

Title

IEC 60512
Test No.

Severity or
condition of test

Title

IEC 60512
Test No.

Requirements

BP 1

Locking
device
mechanical
operations

2 N operations — see
mechanical
operations

See annex B

P
P
N

A I ; f
vrecrrantear

operations

NI < U'\ICIGI.IUIIO oCT
mechanical
operations. Speed
10 mm/s. Rest 5 s
(when unmated).
Locking device

inoperative

BP 3

Flowing
mixed gas
corrosion

119

4 days

Half of the samples in
mated state

Half of the samples in
unmated state

11-

BP 4

Measurement points
as in figure A.1

All
contacts/specimen

Contact™and
shi

résistance

mQ max. change|

&
jrtial

from

BP 5

Mechanical
operations

9a

N/2 operations se
mechapical

V(0

VAV

BP 6

Measukemekt points
S igyre Ay
coptacts imen ;

Contact and
shjeld
r&€sistance

2a

20 mQ max. change
initial

from

BP 7

10 15 d.e—"
Method
Nate onhectors

Insulation
resistance

3a

500 MQ min.

BP 8

Contact/contact:
h
Mated, connectors

Voltage proof

@nyﬁtacts to test
panel:

Method A
Mated connectors

4a

1000 V d.c. ora.c.

beak

1500V d.c. ora.c.

beak

BP9<

Visual
examination

1a

There shall be no dg
that would impair no

operation

fects
rmal
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6.4.4.4 Test Group CP
Table 20 — Test group CP
Test Test Measurement to be performed
phase Title IEC 60512 Severity or Title IEC 60512 Requirements
Test No. condition of test Test No.
CP 1 Vibration 6d Frequency: 10 Hz — | Contact 2e 10 ps
55 Hz disturbance
Displacement:
0 75 mm
p-cyel les—20
(each of three linear
axes)
Endurance: 1 hour
45 min. each axis /\(
60068-2-6
CP 2 Test voltage Insulation 0 MQ " Miimum
100V + 15 d.c. resistance
Method A
Mated connectors
CP 3 Measurement points | Contact and 20 h\% max. changd from
as in figure A.1 shield 2& itial ’
All resistan X\
contacts/specimens
CP 4 Unmated connectors uaI 1a There shall be no d¢fects
imation that would impair nprmal
operation
6.4.4.5 Test Group DP
Tabl 21 P
Test Te§( Measurement to be performed
bhase Title [ ebsg\z eve W Title IEC 60512 Requirements|
tN N\th Test No.

DP 1 Electricalfead 9b 5 co 0.5 Amp 5 connectofs
and <:> E‘Q%Qh ° no current 5 connectors
temperat Redqvery\period 2 h

DP 2 veltage Insulation 3a 500 MQ Min.

100 W+ 15 d.c. resistance
<\ ethéd A
Mated connectors
DP 3 Contact/contact: Voltage proof 4a 1000 V d.c. or a.c. peak
Method A
Mated connectors
All contacts to test 1500 V d.c. or a.c. peak
panel:
Method A
Mated connectors
DP 4 Unmated connectors | Visual 1a There shall be no dgfects
examination that would impair ngrmal
operation
DP\5 Measurement points | Contact and 2a 20 mQ max change from
as I gure ALl SITTerd mitral
All resistance

contacts/specimens
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6.4.4.6 Test Group EP
Table 22 — Test Group EP
Test Test Measurement to be performed
phase Title IEC 60512 Severity or Title IEC 60512 Requirements
Test No. condition of test Test No.
EP1 Insertion loss Annex F <0 0162><\/7
rounded to superior
0,1 dB
See notes 4.6,7.8
EP 2 All pairs, both direc- | NEXT loss 25-1 110-15LLog(f)
tions, (pair to pair) Annex H }See Notes 1,6,7%,8
EP 3 All pairs, both Return loss Anne)fa\( 70-204 0g(f)
directions See Notes?2,6,7,8
EP 4 All pairs, both direc- | FEXT loss An | 0 ~NGELog(f)
tions, (pair to pair) /i Sée note 3,6,7.8
EP 5 Unbalanced Angex 66-28L 0
Attenuation e Note 576,7,8
EP 6 Transfer Annw 0.05~%*%from 1 to 10|MHz
impedaptCe 01*f ohm from 10 to
8QMHz. See note 8
EP 7 ?u/plin A\hnek\L N85-20Log (f/100)
ttenuation See note 8
EP 8 2 npuf t 2a/ |[200 mQ
(]
T AN
EP 9 2a 50 mQ
NPTE 1 NEXT loss at frequencies that corrgspond te caltylated yvalues of greater then 80 dB shall rever{ to a
mjnimum requirement of 80 dB,
NPTE 2 Return loss at freq i ond “te’ calcwated values of greater then 30 dB shall revert to
a|minimum requirement of )
NPTE 3 FEXT loss at freque culated values of greater then 65 dB shall rever{ to a
mjnimum requiremeni~of 65.dB.
NPTE 4 Attenuati 6 t\‘corxespopd to calculated values of less than 0,1 dB shall revért to
afrequirement of 0,14B
NPTE 5 Balance at espohd to calculated values of greater then 60 dB shall revert| to a
mjnimum requireme
NPTE 6 7 All trans eport worst case overall for the corresponding pair or pair combination
after testing th
NPTE 7 All measure performed on mated connectors.
NPTE 8 hece Xis Wuenc
6.4.4.7 Test Group FP
Table 23- Test Group FP
Test Test Measurement to be performed
phase Fitle HEC-60642— —7Fitle——HEC-60642 Reguirements
Test No. condition of test Test No.
FP 1 Surge test ITU-T Contact/contact Test 1, 2 — Withstand per
K.20 Unexposed ITU-T K.20, clause 7,
environments criterion A
Mated connectors Test 3 — No fire hazard
tests 1,2 and 3 per ITU-T K.20, clause 7,
criterion B
FP 2 10 V+15Vd.c. Insulation 3a 500 MQ min
Method A resistance
Mated connectors
FP 3 Unmated connectors | Visual 1a There shall be no defects
examination that would impair normal
operation
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Annex A
(normative)

Contact Resistance Arrangement

A1 Procedure

Determine the bulk resistance of the free connector between points E of. figure A.1
byl calculation or by measurement.

Measure the total mated connector resistance between poj ) ollawing the
reguirements and procedures of IEC 60512-2, Test 2a.

Calculate the contact resistance by subtracting the sum of of the fixed apd
frge connectors from the total mated connector resistg

Cq

where: | indicates initial value.

ntact resistance = Rac — (Ragl + Rac

Figure A.1 — Contact Resistance Arrangement
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Annex B
(normative)

Gauging Requirements

B.1 Fixed Connectors

B{2 Free Connectors

TH

After insertion and latching, the connector shall be capa

ds
TH

€ no-go gauges shall not be capable of entering the flxed connector more than 1 78 m
070 in) with an 8,9 N (2,0 Ibf) insertion force.

e connector shall be capable of insertion and latching into t
5 Ibf) or less insertion force with the latch bar depressed.

pressed, with a removal force of 20 N (4,5 Ibf) or less appfied &
e free connectors shall not be capable of entering the
070) with an 8,9 N (2,0 Ibf) insertion force.

&
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Annex C
(normative)

Locking device mechanical operation

C.1 Object

The nhjnrt of this mechanical endurance test is to assess the npprqfinnal limits of the locki

dgvice on the free connectors.
CJ2 Preparation of the specimens

THe specimen shall be prepared and mounted so that the locking de
fof application of the test. No other movement of the free connectof sha

CJ3 Test method

THe specimen shall be subjected to mechanical operation
cycles, as specified in part 3, table 4, group BP, test BP2:
THe speed of the operation of the applied force £o the
2( cycles per minute.

THe specimen shall be operated in the normé@
dgpressed until it contacts the body o :
Mechanical aids, which simulate norms
infroduce abnormal stresses.

Cl4 Final Measuremeg

After the specified nui gcimens shall show no visual indication

fatigue or stress cracki

ot

of
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Annex D
(normative)

Plug and Outlet interoperability Qualification

D.1 Object

This_annex is intended to define the test Ir'\r('\r‘tnrhlrp far nncllring the IEC 61076-3-104 pl 1g
and outlet used to quantify mated performance meet the minimum transmission requirements
selparately.

DJ2 Test Equipment

THe equipment used shall be as described in annex E

l STATIEN W-W
/

X
/

Figure D.1 — Precision Test Fixtures (covers)

The precision free connector test fixture “cover” and fixed connector test fixture “cover” shall
be used to shield the terminations on the far side of the connector under test.
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The test covers shall be similar to those shown above in figure D.1. The internal dimensions
are as shown in part 2 clause 2.3. The fixture consists of an outlet with a cover over the
termination area that completely isolates the pairs. The cover portion (dimension X) may vary
from manufacturer to manufacturer due to overall length of connector.

An alternate fixture using the PCB outlet mounted on a printed circuit board with appropriate
connections for connecting to a network analyser can also be used. A similar plug version on
a printed circuit board can also be used.

D 3—Fest-Procedure

W|th the connector mated to the appropriate test fixture described in D.2.2, measure the
NEXT and FEXT performance for each pair combination as outlined/in an nd
H respectively.

THe performance of the precision test fixture, plug and outlet, are
NEXT and FEXT performance that are a minimum of 6 dB
pgrformance requirements in Test Group EP.

&

$S,
rd
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Annex E
(normative)

General requirements for the measurement set-up

E.1 Test instrumentation

Ar
m

E.

Cq
pd
TH
m
B4

edui
b requirements for t

cnmh between eaci bal S ncenplane of the connector under test. Pairs shgall
re @ e "

3 Measuremen

th

E.

Ta
re

1)
2)

3)

pasurements. The requirements for these items are¢

main twisted fi

4)

absorbing clamp and ferrite absorbers are

as

crosst&lk
).

st

For

ed
7

test seq

restraints<shall beavoided before, during and after the tests.
The relative spacing of conductors in the pairs shall be preserved throughout the tests|to
the(greatest extent possible.
The balance of the cables is maintained to the greatest extent possible by consistent

5)

bUIIdUbtUI :Ullytho alld }Jdil tVVibt;lls tU thc pU;IIt Uf :uad.
The sensitivity to set-up variations for these measurements at high frequencies demands
attention to details for both the measurement equipment and the procedures.

E.4 Balun requirements

The baluns may be balun transformers or 180° hybrids with attenuators to improve matching
if needed (see figure E.1).
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0 F—~——

Testport

To Network analyze

Figure E.1 — 180° hybrid used as a balun

THe specifications for the baluns apply for the whole frequency range forY BY ‘are usqd.
B3luns shall be RFI shielded and shall comply with the specificationg’ 3

Table E.1 — Test balun performance charact

Parameter Requirement at test < equirementiat test
frequencies up to req cies aboye 250 MHz
250 MHz

Impedance, Primary Matchec(to qﬁB}ied Mo\eqay?ser

Impedance, Secondary \/ 10,6\Q

Indertion loss B mai

Retturn loss secondary minigium

Retturn loss Common mode dB minimum

with common mode termination ' f\

Rejturn loss Common mode |mu NA a

without common mode termination ' ‘\

Lohgitudinal balance * N N ~ 50 dB ) NA

Common mode rejection® l \ SW 40 dB

Odtput signal balanQéS\ > 2 ;b dB 40 dB

Popwer rating \ 0,1W

a NA: not applicable

b |Measured by con nced_output terminals together and measuring the return loss. The

nofninal primary i inate the primary input terminal. Applicable for baluns, which are

used for balan . eas red from primary input terminal to common mode terminal when

segondary an i ted with 100 Q.

d Measu accordin TU-T {formerly CCITT recommendations G.117 and O.9

N

E/5 Reference components for calibration

E.p.1 Reference loads for calibration

To perform a one or two-port calibration of the test equipment, a short circuit, an open circuit
and a reference load is required. These devices shall be used to obtain a calibration at the
reference plane.

The reference load shall be calibrated against a calibration reference, which shall be a 50 Q
load, traceable to an international reference standard. Two 100 Q reference loads in parallel
shall be calibrated against the calibration reference. The reference loads for calibration shall
be placed in a N type connector according to IEC 60169-16, meant for panel mounting, which
is machined flat on the back side (see figure E.2). The loads shall be fixed to the flat side of
the connector, distributed evenly around the centre conductor. A network analyser shall be
calibrated, one port full calibration, with the calibration reference. Thereafter the return loss of
the reference loads for calibration shall be measured. The verified return loss shall be > 46 dB
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at frequencies up to 100 MHz and > 40 dB at frequencies above 100 MHz and up to the limit

for which the measurements are to be carried out.
Machined flat

N
Loads for
calibration
N type connector
Figure E.2 — Calibration of reference loads
E.p.2 Reference cables for calibration
A4 a minimum, reference cable that is used to perform calif all
satisfy the requirement of the same category according to/1E he
cannector. The reference cable shall be a length of horlztal ..\.- is
preserved. One of the pairs of the reference cable is gth
of|reference cable shall be according to the length 6f the in
the calibration procedures for the various tests. ell
prepared, so that the twisting is maintained up tqQ
E.6
During measurement, conductor pairs st
shiall be terminated according to the s or
pdirs under test this is prV| a ot
under test or not conn all
bg applied. For differentis
THe nominal different inal
cgmmon mode i q
NQTE The exact valug ® ode _impedance is not critical for most measurements. Normally a vajue
of 5 Q is used for ur
Regsistor loads ors specified for + 1 % accuracy at D.C. and have a return Igss
grpater than ere f is the frequency in megahertz2. For pairs connected tq a
bdlun, co de loaqd is implemented by applying a load at the common mode terminal
(centre ta . The impedance of the load is equal to the common mofe
impedance. ; ithout a common mode terminal (centre tap is not accessible), the
refluirement/for sammon mode return loss shall be complied with by inserting a balancgd
atfenuaton between the balun and the connector pair. Guidance on how this is done is shoyn
annex K—For pairs connected to resistor loads, common mode load is implemented by the Y
configuration shown in figure E.3.

1 Unpredictable stray capacitances in baluns causes resonances at high frequencies, if they are used
terminations, when the common mode terminal is open.

as

2 Return loss of terminations are measured with a network analyser connected to one balun, which is calibrated

(full one port calibration) using the reference loads (clause 2.5.1)
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)

Figure E.3 — Resistor load

where,
R,
R=-"2
2
and

g B
R=R,—

where

Rd¢ is the differential mode impedance (Q);

Rdom is the common mode impedance (Q).

THe two resistors Ry shall be matched to within 0,5 %. The {eriinati plemented
at|a small printed circuit board with surface mount resistdrs. e lajqut fox the resistors R1

shiall be symmetrical.
THe common mode termination points for all pairs sh

El7 Termination of screens
If the connector under test is screenedy scre

THe screen or screens of these cables s
to|the measurement baluns.

e

E.8 Test specimen &

sonnectors. The electrical reference plane for
the test specime sle sheath enters the connector (the back end|of
the connector),@ ( ve internal geometry of the cable is no londer
maintained, whichéve ; he connector (see figure E.4). This definition applies|to
bgth ends of the t i

THe test specimen is a

/

Connector reference planes

Plug side Socket side
Figure E.4 — Definition of reference planes
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Annex F
(normative)

Insertion loss3

F.1 Object

The object of this test is to measure the insertion loss, which is defined as the additional
attenuation that is provided by a pair of mated connectors inserted in a communication cable.

F2 Test method

Ingertion loss is evaluated by measuring the scattering parameters, S, he.conductor

pqirs.
F.3 Tests set up.

THe test set-up consists of a network analyser and two balu
It |s not needed to terminate the unused pairs.

F.4 Procedure.

F.4.1 Calibration.

A by
ap hd
o : \ ce
cables are connected to the terminals oft e~two i ). of
the 2 ibn
callbratlons At the end of\these referec ‘ i i i by

ap

A NA
;¢ 1 Port 2

Reference cable

Reflection calibrations

.
—— Balun Pocococooad] Balun ———
Po /: NA
Port 1 Port 2

Open, short and load

Figure F.1 — Calibration

F.4.2 Measurement.

The test specimen shall be terminated with measurement cables at both ends. The length of
measurement cables shall be equal to the length of the reference cables used for reflection
calibrations. The measurement cables shall be the cable types for which the connector is
intended. A S, measurement shall be performed.

3 Often referred to as Attenuation.
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CuUT

50

NA NA
Port 1 ) { Port 2
Pl ote ¥ bkl
g
Measurw \
Screen (if any)
roun\dp%ew
Plug side Q Socket side
re asuring Set-up

FJ6 Testreport
THe measured results $ n graphical or table format with the specification limits shon
on the graph iR th e same frequencies as specified in the relevant detail specificatipn.
Results for srted. It shall be explicitly noted if the measured results exceed the test
limits.
FJ6 Accuracy
THe accuracy shall be within £0,05 dB
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Annex G
(normative)

Return loss

1 Object

e nhjprt of this test is to measure the return loss of a mated connector Irmir at the t

reference planes.

G

Return loss is measured by measuring the scattering parameters

co
Nd

G
TH
G

G.
C{
G.

Th
m
c

in

G
TH

dd
m

G

TH
an
CO

2 Test method
nductor pairs.

te: As a connector is a low loss device the return loss of the tw
3 Test set-up

e test set-up is as described in Annex E

4 Procedure

4.1 Calibration

librations. The meas
ended. S{4 and Sy,

5 Test rep@

e return’loss of the load for calibration is verified to be greater than 46 dB up to 100 M
d greater than 40 dB at higher frequencies. The uncertainty of the connection between t
nneetor under test and the baluns are expected to deteriorate the return loss of the set-

(e

of
on
is

bn
nt
he

Hz
he

up

[fectively the directional bridge implemented by the test set-up) by 6 dB. The accuracy

of

the return loss measurements is then equivalent with measurements performed by a
directional bridge with a directivity of 40 dB and 34 dB. The accuracy (uncertainty band) is
tabled in table G.1.

Table G.1 — Uncertainty band of return loss measurement at frequencies below 100 MHz

Measured RL 10 12 15 18 20 22 25 28 30

Lo

wer uncertainty limit -0,3 -0,3 -0,5 -0,7 -0,8 -1,0 -1,4 -1,9 -2,4

Higher uncertainty limit +0,3 +0,4 +0,5 +0,7 +0,9 +1,2 +1,7 +2,5 +3,3



https://iecnorm.com/api/?name=dcd86e1e52c03796390e4f6e3180e4a0

Copyright © 2002, IEC - 61—

Annex H
(normative)

Near end cross talk

H.1 Object

The nhjprf of this test Inrnr‘tnrhlrtn is to measure the magni’rndn of the electric_and mngnpfic

cdupling between driven (disturbing) and quiet (disturbed) pairs of a mated connector pair.

Hj2 Test method

canductor pair combinations at one end of the mated connector, ¢
pdirs are terminated.

H|3 Test set-up

™ > S inr‘annex E. A figur

of ] gures H.1.and H.2.

NA
Pq

NA
Po

/>

Screen (if any) Measurement cables

7

Near end crosstalk is evaluated by measuring the scattering paramete 2 he possil

le
he

\N—

Ground plane

Plug side Socket side

Figure H.1 — NEXT measurement differential mode only terminations

(Passive terminations must be resistor terminations)
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CUT

NA
Port 1

NA
Port 2

Screen (if any)

found plane
O

Socket side

ential and common mode terminations

be applied as a minimum. Full two port calibrations |is

THe noise(floor of the set up shall be measured. The level of the noise floor is determined py
white neis€, which may be reduced by increasing the test power and by reducing the
bgndwidth of the network analyser, and by residual crosstalk between the test baluns. The
ngisg€.floor shall be measured by terminating the baluns with resistors and perform a Sp1
measurement. The noise 1loor shall be OWEer than any specified nmit for L If
the measured value is closer to the noise floor than 10 dB, this shall be reported

NOTE For high crosstalk values, it may be needed to screen the terminating resistors.
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H.4.3 Measurement

Connect the disturbing pair of the CUT to the signal source and the disturbed pair to the
receiver port. Terminate according to figure H.1 and figure H.2. It is recommended that the
socket be terminated with short separated pairs without jacket. Test all possible pair
combinations4 and record the results.

The CUT shall be tested in the following configurations:

1.  With differential mode terminations only (This is not requested for cat 7 connectors, and
the requirement will be removed for all categories if experience show that a requirement for

balance can replace this requirement.)
2_ \'A'I Hhdi F-Fn-nn& | nd-caoamman—mo de toromina Hona

HA—-atHrefrertaraha-ecomoRhoaeterhatons:

ThHe measurements have to be performed from both ends of the mated connector.-As| a
connector is a low loss devise near end cross talk values from the two endg-are nearlyegual.

H|5 Test report

ThHe measured results shall be reported in graphical or table yCificatipn
limits shown on the graphs or in the table at the same frequencj R ified the relevant
ddtail specification. Results for all pairs shall be reported: icitly noted if the
measured results exceed the test limits.

HJ6 Accuracy

THe accuracy shall be better than o= asure up to 60 dB and +2 dB |at
measurements up to 85 dB.

&

4 There are 6 different combinations of near end crosstalk in a four pair connector from each side, which gives a
total of 12 measurements for each kind of termination method.
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