INTERNATIONAL IEC
STANDARD 61076-3-104

First edition
2003-04

4 transmissions
Hz minimum

Reference number
IEC 61076-3-104:2003(E)



https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

thus ensuring that the content reflects current technology.
this publication, including its validity, is available in the

by the technical committee which has prepared this publicatf
of publications issued, is also available from the following;
. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web si
enables you to search by a

recently issued publ|cat|o S
corrigenda.

e IEC Just Published

This summ of re (http://www.iec.ch/online_news/
justpub/jp_éntry.htm)/is al 2il. Please contact the Customer
Service Centre (s€e|below) \ infopmation.



http://www.iec.ch/
http://www.iec.ch/searchpub/cur_fut.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
mailto:custserv@iec.ch
https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

INTERNATIONAL IEC
STANDARD 61076-3-104

First edition
2003-04

O1EC 2003 1 Copvright - all rights reserved
= J 4 4

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch  Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XC
International Electrotechnical Commission

MexayHapoaHas dnekTpoTexHuyeckas Komuccusa For price, see current catalogue



https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

-2- 61076-3-104 O IEC:2003(E)

CONTENTS
FOREWORD ...ttt e e et ettt e e e et e e e et e e ee e e e e e e et e aean e eannenns 5
(O € 1= =T =Y PSP 7
L B T o7 oY o 1 PP 7
1.2 NOrmMative refErEnNCeS ..o e 7
2 Marking Information ... e 8
21 1EC type designation.......ueuieuiie ittt 8
2.2 MarkKing ..o.oeii e T e e a0 8
2.3  Groups of related cONNECIOrS........ccvieiiiiiiiiiii Ak e NG e [ 8
2.4 Interchangeability level ... NPT QU NSO CUURS IR 9
2.5 Isometric views and common features .10
3 Dimensional information ...........ccoooiiiiiiii L NN N N NG e .10
.1 General ..o NG\ e NN M ....10
3.2 Free connector (PIUug) «cuoeeieiiniiiiii e N B
3.3 Fixed connector (outlet) ....21
I CT- [0 1Y TR NP (O U N N SRR ....26
4 .32
General ..o NG NG .32
2 Terminology......ccooiiiiiiiiiii NG ....32
.3 Classification into climatic ¢ .32
.33
.33
4.6 Mechanical. ..36
5 Quality assessmen ..36
6 ualification .36
..36
.37
.37
37
..................................................... ...45
.................................................................... ....46
............................................. .47
........................................ 48
Annex E (normative) General requirements for the measurement set-up .............cooooiiiinann. 50
Annex F (normative) INSertion 10SS . ..o 55
ANNnex G (NOrmMative) ReETUIN 10SS ..uiuiiiiiiii e e e e 57
Annex H (normative) Near end crosstalk ... 59
Annex | (normative) Far end crosstalk.........ooooiiiiiiiiii e 62
Annex J (normative) Unbalanced attenuation ..............coooiiiiiiiiii 65
Annex K (normative) Transfer impedanCe.........cooouiiiiiiiiiii e 67
Annex L (normative) Coupling attenuation...........cooooiiiiiiii 73

Annex M (normative) Termination of balun ... 76


https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

61076-3-104 O IEC:2003(E) -3-

Figure 1 — IEC type desSignation ..... ... e 9
FIigure 2 — FiXed CONNECION. ... ittt 10
FIQUIre 3 — Free CONNECION . v e e e et e et e e et e e e e aenen 10
Figure 4 — Variant 03, 4-pair PlUg ..o e e e e et e e 11
Figure 5 — Variant 04, 2-pair PlUQG ....cu e 11
Figure 6 — Variant 05, 1-pair PlUQ ...cuiei e 12
Figure 7 — Variant 03 drawing 1 ... et 13
Figure 8 — Variant 03 drawWing 2 ... et 14
FigurE O — Variant U3 AraWING 3 .. oo ooeeooeeecneenensansmnanmmnmmmmnsnnsmnsmnsmnamnaanammmmnnensnnannannneemes ....15
Figure 10 — Variant 04 drawing ..o ....16
Figure 11 — Variant 04 drawing 2.........coooiiiiiiiiiiii e ; A7
Figure 13 — Variant 05 drawing 2.........c.ocoviiiiiiii e NG G D .]....19
Figurp 14 — Variant 05 drawing 3. o NN\ ....20
Figure 15 — Isometric view of variant 01 (cable outlet)........ /A Nt N N Y .21
Figure 16 — Variant 01 cable outlet drawing 1 .22
Figure 17 — Variant 01 cable outlet drawing 2 ....24
Figure 18 — Variant 02 printed circuit board (PCB i ....25
Figure 19 — Fixed connector location GO ¢ ....26
Figure 20 — Fixed connector location NO jay 27
Figure 21 — Fixed connector size GO g .27
Figure 22 — Fixed connectok size NO- ...28
Figure 23 — Free connecto a a ....29
Figure 24 — Free conng .29
Figure 25 — Free ...30
Figure 26 — Free@ < .30
Figurp 27 — Test p4d .32
Figure 28 — Cuyrrent-ca ....33
Figurg A1 — C S\ ....45
Figure X1 =~Preciyi ....48
Figurg E.1 = Shykridhgsed as @a balun ... ....51
Figure E.2 = Calibratioh of reference 10ads .........ccociiiiiiiiiiiii ....52
Figufe EL3)— ReSISTOr [0ad......oouiiiii e ....53
Figur E'4 — Definition of reference pl:mpc ...54
Figure F.1 — Calibration. ... ... e 55
Figure F.2 — MeaSsUING SEI-UP ...t 56
Figure H.1 — NEXT measurement differential mode only terminations........................... . 59
Figure H.2 — NEXT measurement differential and common mode terminations...................... 60
Figure I.1 — FEXT measurement differential mode only terminations ...................coc. 62
Figure 1.2 — FEXT measurement differential and common mode terminations........................ 63
Figure J.1 — LCL MeasUremMeENt ... ..o e e e et et et et en s 65
Figure K.1 — Preparation of test specimen ... ... 68
Figure K.2 — Triaxial test Set-Up ..o 69

Figure K.3 — Impedance matching for R4 <50 Q .........ccooiiiiiiiii 70


https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

-4 - 61076-3-104 O IEC:2003(E)

Figure K.4 — Impedance matching for R4 > 50 Q ... 71
Figure M.1 — Balanced attenuator for balun centre tap grounded.............c..coiiiiiin s 76
Figure M.2 — Balanced attenuator for balun centre tap open.........c.cooeiiiiiiiiiiice e, 76
Table 1 — Variant 03 drawing 1 diMenSiONS .....c.iviii i 13
Table 2 — Variant 03 drawing 2 diMeNSIONS .........iiuuiiiiiiii e 14
Table 3 — Variant 03 drawing 3 dimeNSIONS .........oiuuiiiiii e 15
Table 4 — Variant 04 drawing 1 diMenNSiONS .. ...cuiiiiii e 16
Tablg-5—Yarant-04-drawirg2-dmenstens——mrrm———m—————————————— A7
Tablg 6 — Variant 05 drawing 1 dimensions ..........coccoviiiiiiiiiiiiiieee ....18
Tablg 7 — Variant 05 drawing 2 dimensions ..........c..cooiviiiiiiiiiinnennne. ~ ....19
Tablg 8 — Variant 05 drawing 3 dimensions ..........cccccovevviiviivinenee o Con N ..)....20
Tablg 9 — Variant 01 drawing 1 dimensions ..........ccocoovvviv 200G\ 00 ....23
Tablg 10 — Variant 01 cable outlet drawing 2 dimensions .24
Tablg 11 — Variant 02 drawing dimensions ...........cooiiioi e OGN I e e emeeneeeeen ....25
Tablg 12 — Fixed connector gauge dimensions ...28
Tablg 13 — Free connector gauge dimensions .31
Tablg 14 — Test panel dimensions.......//\...... ....31
Tablg 15 — Climatic categories — select .32
Tablg 16 — Creepage and clearance di .33
Table .38
Tablg 18 — Test group AP ....39
Tablg 19 — Test group .41
Tablg 20 — Test gpQup .42
Tablg 21 - Test .42
Table ...43
Table ...44
Table ...51
Tablg .58



https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

61076-3-104 O IEC:2003(E) -5-

CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 3-104: Rectangular connectors —
Detail specification for 8-way, shielded free
and fixed connectors for data transmissions

with frequencies up to 600 MHz minimum

FOREWORD

1) Thg IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all| national electrotechnical committees (IEC National Committees). The object of C is te_pfomote
international co-operation on all questions concerning standardization in the electricall and elestrofic-fields. To
thig end and in addition to other activities, the IEC publishes International Stapda heir\greparation is
enfrusted to technical committees; any IEC National Committee interested j ith may
pafticipate in this preparatory work. International, aising
with the IEC also participate in this preparation. The IEC collabora htional
Organization for Standardization (ISO) in accordance with conditions dg en the
tw¢ organizations.

2) The formal decisions or agreements of the IEC on technical m ile, an
international consensus of opinion on the relevant subjects since ea htation
from all interested National Committees

3) The documents produced have the form of recommendationg for e form
of |standards, technical specifications, technical reportsrok gulde htional
Committees in that sense.

4) In |order to promote international unificatiqn htional
Standards transparently to the maximum . Any
dilergence between the IEC Standard and Clearly
indicated in the latter.

5) The IEC provides no marking procedure to\indic i{s\approvaland cannot be rendered responsible flor any
eqpuipment declared to be in onformity wi

The International Electrotechnica liance

with tHis document may invp r data

transnjissions with frequendies up

The IHC takes no p

The holder of this paterit le and

non-digcriminatory ter of the

holder|of this patent i
The Siemon Cqompany
Sigmon Busy
76|Westbury
Watertp
USA

Attention is draw ) rights

other than those idéntified gbove. IEC shall not be held responsible for identifying any or all such patent righfs.

Interpational Standard IEC 61076-3-104 has been prepared by subcommittee (48B:

Connectors, of TEC technical committee 48: Electromechanical components and mechanical
structures for electronic equipment.

This standard cancels and replaces IEC/PAS 61076-3-104 published in 2002. This first edition

const

itutes a technical revision.

The text of this standard is based on the following documents:

FDIS Report on voting
48B/1303/FDIS 48B/1335/RVD

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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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until 2004.
At this date, the publication will be

* reconfirmed;

e withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.
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CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 3-104: Rectangular connectors —
Detail specification for 8-way, shielded free
and fixed connectors for data transmissions

with frequencies up to 600 MHz minimum

1.1

This
quali
600 N
inforn
a chqi
chars

1.2

The
For d
of thd

IEC 6
IEC 6
IEC

diame
50 oh
IEC 6

IEC
Part

IEC 6
Deta

matir

seneral
Scope
part of IEC 61076 establishes uniform specifications, type es (N9, reqyirs and
y assessment procedures for 8-way connectors, W|th up to up to
g for
nation and communlcatlons technology, home entertainm tains
ice of all test methods and sequences, severity and p p 5 and
cteristics.
Normative references
ment.
dition
inner
ance
nts —
0603-7, Connettors for frequencies below 3 MHz for use with printed boards — Part 7:
specification for connectors, 8-way, including fixed and free connectors with commmon
g features with assessed quality

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 61076-1:1995, Connectors with assessed quality, for use in d.c., low frequency analogue
applications and in digital high speed data application — Part 1: Generic specification —

Capa

bility approval

IEC 61156 (all parts), Multicore and symmetrical pair/quad cables for digital communications

IEC 61196 (all parts), Radio-frequency cables

ISO/IEC 11801, Information technology — Generic cabling for customer premises
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ISO 1302, Geometrical Product Specifications (GPS) — Indication of surface texture in
technical product documentation

ITU-T G.117, Transmission aspects of unbalance about earth

ITU-T K.20, Resistibility of telecommunication equipment installed in a telecommunications
centre to overvoltages and overcurrents

ITU-T O.9, Measuring arrangements to assess the degree of unbalance about earth

CENFtT=e—EiN 50283-1-14, Baste—treferernce—standard—for—communicationr—cabtes— Sf. ecifi-
catioph — Part 1-14 Electrical test methods — Coupling attenuation or scregring attenuation of
connecting hardware

2 Narking Information

21 IEC type designation

Connlectors, connector bodies and connectors with pre-i according t¢ this

standard shall be designated by the following syste

Connectors conforming to this standard bifi following indications gnd in
the ofder given:

* the letters “IEC”;
« the number denoting this detail sp

« the number of the détail specificati ' , being nine characters|(e.qg.
IEC 61076-3-104 BO8 S-GJ101-1 Shie wiector, fixed version B, having 8 female
cpntacts, solder te ;

e alletter denoti \ cornnector (the system shall be specified in the fetail
specification®

2.2 | Marking

Each| conne \d N iated package shall be marked in accordance with the
requifem i

2.3 Group

Groups of «connectors” within a subfamily having common features. Typical examples 3gre of
the same.type and range but of a different style. A group of related connectors is covergd by
a single‘detail specification.

— type: connectors within a particular subfamily such as a multicontact connector with one,
two or four pairs;

— range: the housing (shell) sizes and contacts arrangements within a type. For example a
housing containing one, two or four pairs;

— style: a particular connector within a type, for example fixed panel, PCB or free connector;

— variant: variations within a type, style or range.
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2.4 Interchangeability level

These connectors shall be fully interchangeable and intermateable. The mechanical and
electrical characteristics shall be met whatever is the source of the connector. Moreover, it is
desirable that the mechanical and electrical compatibility with lower performance connecting
hardware as defined in ISO/IEC 11801 and IEC 60603-7 is ensured when connected to this

connector.

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

The plug/socket interface may be constructed so as to permit the use of
example 2 x 2 pairs or 4 x 1 pair plugs mated directly with a single 4 pair

IE¢ 61076-3-104 Cln N Lo

/\Z
/\
¢Z

stgndard

Refference to this

Letters denoting connector

type

Free Version A <

Fixed Version

Note: | “L” stands for let
“N” stands for sumbe

I
O N
N

{«J rrm\f\cor}t@cts
N\ 0N

0NN\
AW\
DNEN

Letter denoting type of contact

=i

Female

LN

le modulgls, for

G > Number denoting
\j performance level [(PL)
1

750 operjtions

2 2 500 opefations
Number denoting variant
01 Cable outlet
02 PCB outlet
03 Four pair plug
04 Two pair plug
05 1 pair plug

Number denoting contact finish

N

Gold, gold-alloy

Palladium/nickel

Male

Z

Letter denoting type of termination

Letter denoting type of conductor
accommodation, or cable

Screw terminal

Crimp

Insulation displacement

Insulation piercing

Solder

Compliant pin

—|mn|T O|0O|>

A Tinsel wire

B Stranded wire

C Solid wire

D Tinsel or stranded wire

E Stranded or solid wire

F Tinsel, stranded or solid wire
X Customer specific req. for cables

Figure 1 — IEC type designation IEC

1013/03
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2.5 Isometric views and common features

2.5.1 Fixed connector

2.5.2 Free connector

T R T R
Pair 4 Pair 2 IEC 1015/03

Figure 3 — Free connector

3 Dimensional information

3.1 General

Original dimensions are in millimetres except where noted.
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Free connector (plug)

3.2

Free connector isometric views

3.21

3]
g
<
-
o
-
]
w
=

IEC 1017/03

Figure 5 — Variant 04, 2-pair plug
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1018/03
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3.2.2 Free connector
3.2.2.1

f«—— P ——»

- - )
L

dimensions

See section S-S
(Figure 8)

— = 3

- 13 -

Variant 03, 4-pair plug drawings

See view A (Figure 8)

=

- W ==

)

AD—t—=

Figure

ble - Var

X
V7

See sectipn W-W
(Figure 9)

© =

IEC |1019/03

Dimensions in millilmetres

(\ 2 hﬂo\mm\ak\/ Maximum Minimurn
D' /\ o}}& > 0,81 0,71
F /\ \1:? 14,99 14,48
K \ \ 78 1,88 1,68
L \ ) 5,33 5,54 5,13
<P \ \‘ \ 14,22 14,35 14,10
WA \ 4,27 4,39 4,14
X \/ 10,67 10,74 10,59
y 11,86 11,91 11,81
z 1.96 2.08 1.83
AA 2,59 2,72 2,46
AB 11,18 11,43 10,92
AC 45° 46° 44°
AD 5,08 5,21 4,95

' Dimension D is the same as ES in Figure 11 and GS in Figure 14.
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DP

—————f——

<U "~
il

View A

\V/ /II/III/IIII IIIIIIIIII IIIIII’/IIIIIIII

/’/I I’A

.\\"Il/’ll X L/ITTITTTITTIA %’Il/[ll/[ll

DT —»

DS

IEC

1020/03

/\ Dimensions in millimetres
Maximum Minimurnh
B AN\ , 6,05 5,94
c U\ 602 61° 59°
G/\\ \ 11,68 11,81 11,56
AN N 2,29 2,36 2,21
<IN\ N\ \ 2,08 2,21 1,96
N\\ \ 4,70 4,83 4,57
DN ) 15° 18° 12°
DP 2,57 2,69 2,44
DR 45° 46° 44°
DS 45° 46° A4°
DT 0,64 0,76 0,51
DU 0,64 0,76 0,51
DV 2,29 2,41 2,16
DW 0,51 0,64 0,38
DX 3,25 3,38 3,12
DY 70 80 60
DZ 30° 31° 29°
EA R 0,51 R 0,58 R 0,43
EB 8,13 8,26 8,00
EC 1,14 1,27 1,01
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.~ AW

Section T-T

1‘

fl

IEC 1021/03

Dimensions in millimetres

S\N\oml al Maximum Minimum
A NS AL \ 131 13,16 13,06
E AN / 0,86 0,76
v CONK N Nsyr 5,46 5,36
T( \ \ 0,81 0,86 0,76
/\k\ \\ \ 4.06 4,14 3,99
\(\ \ ) 0,53 0,58 0,48
AV \ 6,20 6,25 6.15
AW 13,31 13,36 13,26
AY 3,05 3,12 2,97
AZ R 2,03 R 2,11 R 1,96
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

2x DM

z

DD— || -

—i ~DE
S <—J

See section S-S
(Figure 8)

IEC 14022/03

ariant 04 drawing 1

riant 04 drawing 1 dimensions

(\ Dimensions in millimetres

/\\ \ \ Nominal Maximum Minimum

Sea NN N 7,01 7,09 6,93
DB > 11,18 11,43 10,92
DC 14,73 14,99 14,48
DD 5,08 5,21 4,95
DE 1,78 1,88 1,68
DF R 0,38 R 0,46 R 0,30
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 4x EE
\_ ~EF
ER . EG
I I 2x EHﬂ EP
[ [ N ] ﬂ
AN _
EJ EN
3x DL
Section Z-Z EU—
\
\\
DJ EJ DL
)
J
IEC 1023/03
Dimensions in millimetres
\ \\ Mnal Maximum Minimum
Eé\ \‘( } 0,81 0,86 0,76
<E\\ k \ 1,57 1,65 1,50
}e\\ \ L/ 4,06 4,14 3,99
EH ) 0,53 0,58 0,48
EY 5,41 5,46 5,36
EK 2,84 2,92 2,77
EL 5,64 5,69 5,61
EM 5,23 5,28 5,18
EN 3,35 3,43 3,28
EP 1,57 1,65 1,50
ER 4,27 4,39 4,14
ES’ 0,76 0,81 0,71
ET 45°x 0,25 45°x 0,33 45°x 0,18
EU R 2,03 R 2,16 R 1,91

' Dimension ES is the same as D in Figure 7 and GS in Figure 14
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3.2.2.3 Variant 05, 1-pair plug drawings
—FS
AN -
‘ [T
FV — —_—
FU FP ]
1 — _
[T
FR/
T FK
. FD‘“\ \\/
R See section R-R
(Figure 13) See view G (FL /\
‘ ‘ (Figure 13) { [
\; }
FIC FF h
FM
FN\B \/ ”\/
I 1 s —t
| See section Y-Y
JrE \ Y (Figure 14)
R J v
See section V-V
FB=~ = (Figure 14)
FA
IEC 1424/03
Figure 1
bhe 6 i t%z
[\ (\ Dimensions in millimetres
\ Nohiqa}\ B Maximum Minimum
FA N\ \ \7\01 \ 7,09 6,93
FB /\& \4\7@\/ 1,83 1,67
e N\ N_7.97 7,45 7,29
Fr( \ \ 5,08 5,16 5,00
/\RQ\ \\ 1,78 1,86 1,70
\Q\ \ ) R 0,38 R 0,46 R 0,3(
FG \ 10,67 10,74 10,59
FH 12,01 12,07 11,96
FJ 13,72 13,80 13,64
FK 45° 46° 44°
FL 1,14 1,22 1,06
FM 5,72 5,80 5,64
FN R 0,23 R 0,31 R 0,15
FP 5,29 5,37 5,21
FR R 0,38 R 0,46 R 0,30
FS 6,20 6,28 6,12
FU 6,02 6,10 5,94
FV 60,00 61 59
FW 2,34 2,46 2,21
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View G

25/03

Dimensions in millimetres

< \ Nom)'?'nal Maximum Minimum
F'V\\ \ R 0,15 R 0,23 R 0,07
AN N R 0,76 R 0,84 R 0,64
%Y \\ 0,18 0,26 0,10
Al
FZ \ 25° 26° 24°
GA 0,51 0,59 0,43
GB R 0,51 R 0,59 R 0,43
GC 30 31 29
GD 1,63 1,71 1,55
GE 30 40 20
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)

— 2x GS

GJ

A]
N
NN

J
N
/||

-

FS

GM GR

Section Y-Y

FP >< ¢GM
L |
AKX %/ h
Q \) Section V-V >
IEC| 1026/03
gure 14 — Variant 05 drawing 3
ble 8 — Variant 05 drawing 3 dimensions
Dimensions in millimetres
Nominal Maximum Miniml.1m
S 45°%x0725 45°%0;33 45°x0718
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
GR 1,57 1,65 1,50
GS 0,76 0,81 0,71
GT 2,13 2,21 2,05
GU 2,84 2,92 2,77
GV R 2,03 R 2,11 R 1,96

NOTE Dimension GS is the same as D in Figure 7 and ES in Figure 11.
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3.3 Fixed connector (outlet)

3.3.1 Isometric views

IEC 1027/03

of variant 01 (cable outlet)



https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

- 22 - 61076-3-104 O IEC:2003(E)

3.3.2 Variant 01 (cable outlet) drawings

— BD
2x BF
- F~AX
See sections Z-Z, {"
V-V, Y-Y, U-U
(Figure 17)
- \
ﬁ,,ijrf‘,—'j‘ﬂ*—‘:'i‘,i,,ﬁ
z [gelll g5 | z
] e L s BE
r***{ Al ) *7"<¢
! HH RN
D R
|| See view A
o o o (Figure 8)
BC
BM 1
BN
BP h Q
——BJ
ST—— )
R Q
BH g BX /N&\( b \ CEp JCF
7 2% ’
[ N View B
Bs]\ \% See view B
1 VAN v \ i
BR E 1 cc
AN TN i
BT N ! } cD
O ENE
N > 7
BUf\ < 2
VSN CH
| CK-
BY CG, Y
BX—" \
~BW- See view C View C
BZ

IEC 1028/03

Figure 16 — Variant 01 cable outlet drawing 1
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Table 9 — Variant 01 drawing 1 dimensions

Dimensions in millimetres

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
BG 1,65 1,78 1,82
BH 2,03 2,16 Nt
BJ 2,29 236 A (O Xee
BK 70° 710 \ 6?
BL 63° 6o \\ N 600
BM 11,73 g/ﬁ@\\ \\ \ 11,68
BN 10,92 hag WL 10,85
BP 6,60 [/ 678 6,48
BR 0,64 A\ / o 0,61
: AR I
BT 4,57 \ W 4,45
BU 1,07 1,12 1,02
BW 178\ (NP N 185 0,00
BX < (o N\ T \ ) 090 0,64
BY [‘ N 1002 1,14 0,89
BZ NONERAN O\ 5,28 5,03
ca ) N 2,36 2,21
cB R o\ 0,69 0,53
cc A\ NUNe/ 1,66 1,56
co/ N\ N\ 424 4,29 4,19
AN N : .
SeE NG\ > 0,51 0,56 0,46
cG 0,51 0,58 0,43
oH 1,52 1,65 1,40
e 23° 28° 18°
CK 2,271 2,94 Z,Uc
cL 1,19 1,24 1,14
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/’\’
ﬁ ﬂ 74
H H Wzﬂ [ eu reR
BT éK C | ] i (
‘ ?L‘ | = O T j ]
s Tn ]
T — b @j e
-t = CP
| CN | CL cM CL
Section Z-Z
View Z-Z
CR CcX
.~ CS —~ —fCY<
- CT ——
P NN X (
\/r \X\>
><\
cW CX
= (= <=yl
AN 0/
L pf m < e mn
CU — % o
cv e
o cY
Section V-V Section Y-Y

t 01 cable outlet drawing 2

01 cable outlet drawing 2 dimensions

IEC 1029/0B

Dimensions in millimetres

( ) \ Nominal Maximum Minimur
B\\ \ \/ 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 6,01
CT 5,33 5,41 5,25
cu 5,49 5,51 5,46
cv 6,26 6,34 6,18
Ccw 13,37 13,45 13,29
CX 13,21 13,29 13,13
cY 6,10 6,18 6,02
cz 6,26 6,34 6,18
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3.3.3 Variant 02, printed circuit board (PCB) outlet drawing

{— A ——

AN
e N
B N
RS

IEC 1(030/03

Dimensions in millimetres

\ \ Nominal Maximum Minimur

Na N\ > 14,48 14,55 14,40
B \ 15,75 15,88 15,62

c 20,78 20,85 20,70

D 13,72 13,84 13,59

E 0,04 0,9/ 9,2
6,60 6,73 6,48

G 8,46 8,53 8,38

NOTE See Figure 16 for internal dimensions.



https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

- 26 - 61076-3-104 O IEC:2003(E)

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 um max. (10 pin max.)

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

Clearance shall be provided for connector contacts.

Annelx A and B have additional information about using the gauges.

3.4.1 Fixed connector (outlet) gauges (see Table 12 for dime

3.4.11 Fixed connector location GO gauge

HD

kS
)
"N

\
S

Pl

HC IEC 1031/03

Figure 19 — Fixed connector location GO gauge
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3.4.1.2

3.4.1

Fixed connector location NO-GO gauge
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3

HF

HG

Figure 20 - Fixeod

Fixed connector size GO

%

N

HK

N\
NI

O\

\9>1032/03

(50 gauge

=

HM

IEC 1033/03

Figure 21 — Fixed connector size GO gauge
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Fixed connector size NO-GO gauge

61076-3-104 O IEC:2003(E)

< <\\\
3N

O

IEC 1034/03

Dimensions in millimetres

W Maximum Minimum
HA < \\ \w 10,211 10,109
HB/\\ \ 12,19 12,241 12,139
A\ O\ 1,603 1,6043 1,6017
\@ \\ > 4,11 4,161 4,059
HE N \ 10,16 10,211 10,109
HF 12.19 12,241 12,139
HG 1,395 1,3963 1,3937
Aaf 4,11 4,101 4,U0Y
HI 10,16 10,211 10,109
HJ 5,281 5,2823 52797
HK 1,003 1,016 0,99
HL 6,043 6,094 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 6,094 5,992
HR 4,11 4,161 4,059
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3.4.2 Free connector (plug) gauges (see Table 13 for dimensions)

3.4.21 Free connector location GO gauge

IEC 1035/03

gauge

3.4.2(2

. S

-t
m

L

—

Section X-X

IEC 1036/03

Figure 24 — Free connector location NO-GO gauge
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3 Free connector plug size GO gauge
]
IH
S
|
| SN
| L SN
| ]
l
i W/
: @ction
IEC 1037/03
5jze GO gauge
4
o
|
|
|
| ITL
| )
|
K~ l Section X-X
|
X M IEC 1038/03

Figure 26 — Free connector size NO-GO gauge
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Table 13 — Free connector gauge dimensions

Dimensions in millimetres

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 1,56727
HW 0,759 0,774 0,744
HX 0,638 0,653 0,623
HY 1,791 1,806 1,776
HZ 13,97 13,985 A< (‘\ \(3,955

IA 5,26 5,273 \ \ 5,}37
B 4,219 4,23%\\ 2504

IC 1,755 1}@(\ \\ \ \/1,7537

ID 0,759 <19,7\74 \ \ B 0,744

N
IE 0,638 / 0,653 \ 0,623

IF 1,791 ( (71,806 D4 1,776

G 9,53 \ \\//9{5\3\5 S 9,515

IH 12,5\ \ \ \12»45)\/ 12,685

I 4,117} \ 1485 4,157

IJ 6,251( N \ 36,2523 6,2497

IK N A2\ N\ N Y o777 0,747

IL N\ 9,53 TN esss 9,515

IM I 1‘9\,7 - 12,715 12,685
N N 0 \iii\> ) 5,5800 5,5500
10 "N 4] 41183 41157
P\ 87'1\21} 6,1453 6,1427
1Q \ \ o762 0,777 0,747

IR& \ } 0,866 0,881 0,851

YV |\ 1,036 1,051 1,021
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Test panels (see Table 14 for dimensions)

61076-3-104 O IEC:2003(E)

Test panels for panel mounted fixed connectors shall be as defined below,

IT

C \1039(03

Figure 27 — Test pa

/\ 6 Dimensions in millimetres
Nominél\ \ \ Mgimuﬂ\ Minimum
IT 14,732/A \ \ 14,808 14,656
U 1524\ (N ) 16 1,448
IV N Ao\ ) | > 1938 19,228

4.1

parar
good|i

4.2

The

IEC ¢

4.3

erminolegy used in and applicable to this standard is stated in
0512-1 also contains applicable terms.

is intended to ensure the reliability of all perform
jon parameters. Stable and compliant contact resistanc¢ is a

ance

2.1 of IEC 61(76-1.

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
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 d

amp heat steady state test has been selected.

Table 15 — Climatic categories — selected values

Climatic category

Lower temperature
°C

Upper temperature
°C

Damp heat steady state
days

40/070/21

-40

70

21
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4.4 Creepage and clearance distances

The permissible operating voltages depend on the application and on the applicable or
specified safety requirements.

Insulation co-ordination is not required for this connector; therefore, the creepage and
clearance distances in IEC 60664-1 are reduced and covered by overall performance
requirements.

Therefore, the creepage and clearance distances are given as operating characteristics of
mated connectors.

In prLctice, reductions in creepage or clearance distances may occur dde tothe condlllctive

pattefn of the printed board or the wiring used, and shall duly be taken

Table 16 — Creepage and clearance distantes

Minimum distance between contacts and chassis Mininy{n\ﬂstar&&\een\@)a)cent cdntacts

Typ¢€ Creepage Clearance %rép%qe\ \ Clearance¢
mm in mm in m \in \ mm in

A, B 1,40 0,055 0,51

(o)6 oos” | 0,36 0jo14

4.5 Electrical characteristics
4.5.1 Current-carrying capacity

The
IEC 6

ce with the requirements of 3.4 of

™

v

10 20 30 40 50 60 70 80

Ambient temperature of connector °C

=% rva4vu/us

Figure 28 — Current-carrying capacity
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4.5.2 Voltage proof
Conditions:
IEC 60512, test 4a, method A
Mated connectors
All variants:
1 000 V d.c. or a.c. peak, contact-to-contact
1500 V d.c. or a.c. peak, contact-to-test panel or shield

4.5.3
Condjtions:

IHC 60512, test 2a
ated connectors

nce

All types: 20 mQ max.

4.5.4 Input to output resistance
Condjitions:
IHC 60512, test 2a
ated connectors
All types: 200 mQ max.
4.5.5 Input to output resistance unbs e
Condjitions:

IHC 60512, test 2a
ated connectors

All types: 50 mQ mpg
4.5.6

Condjitions :

Insulat

Condjitions:

Ahnex F, insertion loss

Mated connectors, all pairs of contacts
All types: <£0,0162 x\/7 rounded to superior 0,1 dB
Where f'is frequency in MHz.

4.5.8 Return loss
Conditions:
Annex G, return loss
Mated connectors, all pairs of contacts
All types: 70 — 20 x Ig (f) dB up to 600 MHz Not > 30 dB
Where f'is frequency in MHz.
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4.5.9 Propagation delay
Conditions:
IEC 60512, test 25d, 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 by design.
4.5.10 Delay skew
Conditions:
:\jC 60512, test 25d, delay skew
ated connectors, all pairs of contacts

All types: < 1,25 ns

NQTE This characteristic does not need to be measured since it is achieved b

4.5.11 NEXT loss
Condjitions:

Apnex H, NEXT loss
Mated connectors, between all combinations of 2
All types: 110 — 15 x Ig (f) up to 600 MHz
Where f'is frequency in MHz.

4.5.12 FEXT loss
Condijtions:
Ahnex |, FEXT pair to

All types: 90 -A5
Where f'is fre n
4.5.18

Condjitions:

4.5.1|4 Coupling attenuation

Conditions:
Annex L, coupling attenuation test method under development
Mated connectors, all pairs of contacts
55 - 20 x Ig (f7100)
where f'is 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 x 9.3 Q from 1 MHz to 10 MHz (f.f.s.)
0,01 x £ Q from 10 MHz to 80 MHz.
The values from 80 MHz to 600 MHz are (f.f.s.)

61076-3-104 O IEC:2003(E)

Where f'is frequency in MHz.

4.6 | Mechanical
4.6.1 Mechanical operation
Condjitions:

HC 60512, test 9a

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

PL1: 750 operations

PL2: 2 500 operations

4.6.2
Condjitions:

HC 60512, test 15f
Mated connectors
All types: 50 N for 6

Effectiveness of connector cov

Inserti

itions:

Clause 3 of IEC 61076-1.

6 Qualification approval test schedule

6.1 General

See Clause 4 of IEC 61076-1.

The detail specification shall state the test sequence (in accordance with this standard), 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.
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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
methpd shall be used as the reference method.

Unlegs otherwise specified, all tests shall be carried out under heric

conditions for testing as specified in IEC 60068-1.

Where approval procedures are involved and alternative me ' it ip the
respqnsibility of the manufacturer to satisfy the authority gran' : any
alternative methods which he may use give results eqdiva i y the
methpds specified.

6.3 | Preconditioning
Beforle the tests are made, 2 iti ndard

atmogpheric conditions for testing as ifi ; - i nless
otherpwi

6.4 | Wiring and mounting

6.4.1 Wiring

Wiring of these connegctors™s
IEC §1156-2, IE S ¢
test gpecimens is i

with the selected mgf

ined in
ing of
mply

6.4.2
Whel o a test, unless otherwise specified, the connectors shall be

rigidl plate or to specified accessories, whichever is applicable, using
the s ifi ionrethods, fixing devices and panel cut-outs as laid down in this.

6.4.3 i inimum) test schedule

Not gpplicable.

6.4.4 Full test schedule

The detail specification shall call for the following tests and shall specify the characteristics to
be examined and the requirements to be fulfilled.

For a complete test sequence, 52 specimens are needed (5 groups of 10 and 1 group of 2.
The group of 2 shall be for transmission testing, group EP).

6.4.4.1 Test group P preliminary

All specimens shall be subjected to the following tests. All the test group specimens shall be
subjected to the preliminary group P tests in the following sequence.
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The specimens shall then be divided into the appropriate number of groups. All connectors in
each group shall undergo the following tests as described in the detail specification and in the
sequence given, unless the detail specification requires alteration of the sequence of tests or
adds new tests to verify additional connector characteristics (see 4.5).

The test parameters required shall be not less than those listed in 6.4.4. Unless otherwise
specified, the requirements included in the following tables should be viewed as target values.

The following tests specify the characteristics to be checked and the requirements to be

fulfilled.
Table 17 — Test group P
Test Measure nt\to Ne\h\med
Tesjt
ohade Title IEC 60512 Severity or Titie 6 \z\ equirempnts
Test No. condition of test
P1 General 1 Visual ThWaII be np defects
examination examingtio at would impaif normal
\ operation
N
aminati 1b \{he dimensions [shall
f di sio comply with thode
nd ss specified in the getail
(\ /\ \ specification
N
P2 Polarization < < K '\
P 3 Contact Measuretrent i}b\ livolt 2a Contact resistange =
resistance as in Figure A.1 method or 20 mQ max.
S! edistdnce — Shield resistance =
specified test 20 mQ max.
rrent
. method
P4 100V '©\I5 V4.c. Insulation 3a 500 MQ min.
/\ resistance
P5 Contact/cgntact Voltage proof |4a 1000 V d.c. or g.c. peak
9)
Mated Connectors
Al contacts to test 1500 V d.c. or g.c. peak
panel Method A
\\ Mated connectors
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6.4.4.2 Test group AP
Table 18 — Test group AP
Test Measurement to be performed
Test
IEC 60512 ; IEC 60512
phase Title Severity or Title Requirements
Test No. condition of test Test No.
AP 1 Insertion and 13b Connector locking Insertion force 20 N
withdrawal device depressed max.
f
orees Withdrawal force 20 N
max.
AP 2 Effectiveness | 15f Rate of load application 50 NNor
of connector 44,5 N/s max. . 3
coupling Q.
device /\ eﬁ\
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 Ifsjation N 500 MQ min.
100V +15Vd.c. resjstanee
Meth 6
Mated sponnesto
AP 5 Measu nt poktshas ontact 2a 20 mQ max. change from
in Figure A. ang shield initial
) registance
Mn cts/specimens
AP 6 Contac tacw Voltage 4a
proof
Method & 1000V d.c. or g.c. peak
\Mate conpectors
< All*epontasts to test 1500V d.c. or g.c. peak
Methgd A
/\ Mated connectors
AP 7 \ Unmated connectors Visual 1a There shall be np defects
examina- that would impaif normal
tion operation
AP 8 Damp-heate_ A 11m 21 cycles low
cyglic temperature 25 °C
high temperature 65 °C
cold subcycle =10 °C
Rumidity 93 %
Half of the samples in
mated state
Half of the samples in
unmated state
AP 9 Measurement points as | Contact 2a 20 mQ max. change from
in Figure A.1 and shield initial
resistance
All Contacts/Specimens
AP 10 Insertion and 13b Connector locking Insertion force 20 N max.
withdrawal device depressed .
forces Withdrawal force
20 N max.
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Test Measurement to be performed
Test
IEC 60512 ; IEC 60512
phase Title Severity or Title Requirements
Test No. condition of test Test No.
AP 11 Effectiveness | 15f Rate of load application 50Nfor60s+5s
of connector 44,5 N/s max.
coupling
device
AP 12 Unmated connectors Visual 1a There shall be no defects
examin- that would impair normal
ation operation
AP 13 Solderability As—apphcable
AP 14 Resistance to As applicable
soldering heat
AP 11 See note Voltage 4a 009V d7s, or g.c. peak
proof
Contact/contact:
Method A
Mated connectors N
All contacts to test \ ﬁOO V d.c. or g.c. peak
panel:
Method A
Mated }anectors(\ /\ \
N Y
NOTE| Do not perform step AP 15 if solderabilitixand Q soxe@y)e\;were not performed.
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6.4.4.3

Test group BP
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Table 19 — Test group BP

Test

Measurement to be performed

Test
phase

Title

IEC 60512
Test No.

Severity or
condition of test

IEC 60512
Test No.

Title

Requirements

BP 1

Locking
device
mechanical
operations

2 N operations —
see mechanical
operations

See Annex B

BP 2

Mechanical
operations

N/2 operations —
see mechanical
operations. Speed
10 mm/s. Rest 5 s
(when unmated).
Locking device
inoperative

BP 3

Flowing
mixed gas
corrosion

4 days

Half of the samples in
mated state

Half of the samples in
unmated state

BP 4

Measurement poi
as in Figyre A.1

All
contactstspec

‘wﬁa

reS|s nc

G /:
T

20 mQ max. chahge from

intial

BP 5

Mechanical
operations

ino

>

BP 6

Y

sur Moints

m A1
All
ontdcts/specimen

Contact and 2a
shield

resistance

20 mQ max. chahge from

initial

BP 7

100V +15Vd.c.
Method A
Mated connectors

Insulation 3a

resistance

500 MQ min.

BP 8

Contact/contact:
Method A
Mated connectors

Voltage proof [4a

All contacts to test
panel:
Method A

1 000 V d.c. or 4

.C. peak

1500 V d.c. or 4

.C. peak

Mated connectors

BP 9

Visual 1a

examination

There shall be n
that would impai
operation

o defects
r normal



https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

—42 — 61076-3-104 O IEC:2003(E)
6.4.4.4 Test group CP
Table 20 — Test group CP
Test Measurement to be performed
Test
IEC 60512 ; IEC 60512
phase Title Severity or Title Requirements
Test No. condition of test Test No.
CP 1 Vibration 6d Frequency: 10 Hz — [ Contact 2e 10 us
55 Hz disturbance
Displacement:
0,75 mm
Sweep cycles: 20
(each of three linear
axes)
Endurance:
1 h 45 min each axis
IEC 60068-2-6
AY
CP 2 Test voltage Insulatigh a 0 MQ min.
100V £ 15V d.c. resistanc
Method A
Mated connectors ~
CP3 Measurement poin o a a 20 mQ max. chaphge from
as in Figure A.1 >s el initial
Al resistanc
contacts{speciqne \
CP 4 Unmatéd connect \ Visu 1a There shall be np defects
amipation that would impaif normal
operation
6.4.4{5 Test group
able 2 est group DP
Measurement to be performed
Test \
C6 ; IEC 60512
phase 'tle \/49.".9”“’ or Title Requiremgnts
Tedt No. condition of test Test No.
DP 1 < ectxical Io\k 9b 5 connectors 0,5 A 5 connectqrs
500 h 70 °C No current 5 corlnectors
Recovery period 2 h
DP 2 Test voltage Insulation 3a 500 MQ min.
100V + 15V d.c. resistance
Method 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 defects
examination that would impair normal
operation
DP 5 Measurement points [ Contact and 2a 20 mQ max. change from
as in Figure A.1 shield initial
resistance

All
contacts/specimens
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6.4.4.6 Test group EP
Table 22 — Test group EP
Test Measurement to be performed
Test
IEC 60512 ; IEC 60512
phase Title Se.v.erlty or Title Requirements
Test No. condition of test Test No.
EP1 Insertion loss [ Annex F < 0,0]62><\/7
rounded to superior
01dB
’S@e\notes 476,07 and 8
EP 2 All pairs, both NEXT loss 25a; 110 - T8xg (f)
directions, (pair to Ann
pair) e-ngtes N6, T and 8
EP 3 All pairs, both Return loss nex G 0 - M
directions
Seeojés 2, 6, T and 8
EP 4 All pairs, both FEXT l6ss nn 98 - 15 x Ig (f)
directions, (pair to
pair) /_\ ee notes 3, 6, [ and 8
EP 5 Unb4lapced > Annex” |66 - 20 x lg ()
/\ /\(\> t ti@ > See notes 5, 6, T and 8
EP 6 ransw Annex K |0, 05/°°Q from 1|MHz to
impedanc 10 MHz
0,01 7Q from 10 MIHz to
Q\ 80 MHz. See notel 8
EP7 N upling AnnexL |55 - 20 x Ig (/1100)
attenuation
(\ See note 8
EP 8 a Input to 2a 200 mQ
output
resistance
EP9 Input to 2a 50 mQ
output
resistance
(\ unbalance
NOTH 1 reqyencies that correspond to calculated values of greater then 80 dB shall revert to
a minfmu
NOTH 2 Returnd@ss at fiequencies that correspond to calculated values of greater then 30 dB shall revert tp a
minimjum requireme
NOTH 3 REXT loss at frequencies that correspond to calculated values of greater then 65 dB shall revert to
a minfmam_ requirement of 65 dB.

NOT
requirement of 0,1 dB maximum.

A—Attenuatiom at |requenc,ie:> that COrrespona 1o cdicuidied vatues O 1esS Udin U, 1T Ub STidIT Tevert 10 d

NOTE 5 Balance at frequencies that correspond to calculated values of greater then 60 dB shall revert to a minimum

requirement of 60 dB.

NOTE 6 All transmission results shall report worst case overall for the corresponding pair or pair combination after

testing the 10 samples.

NOTE 7 All measurements to be performed on mated connectors.
NOTE 8 Where fis the frequency in MHz.
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6.4.4.7 Test group FP
Table 23 — Test group FP
Test Measurement to be performed
Test
IEC 60512 ; IEC 60512
phase Title Severity or Title Requirements
Test No. condition of test Test No.
FP 1 Surge test ITU-T Contact/contact Test 1, 2 — Withstand per
Unexposed ITU-T K.20, Clause 7,
K.20 environments criterion A
Mated connectors rest 3 — No fire hazard
tests 1,2 and 3 -
ITU-T K.20;
’gllzhe\l criteripn B
N
FP 2 100 V+15Vd.c. Insulation 3a 0 Q min.
Method A resistance
Mated connectors
FP 3 Unmated connectors | Visual 1a There shall be np defects
examinatiqn that d impaif normal
\weration

o~

9,

S
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Annex A
(normative)

Contact resistance arrangement

A.1 Procedure

Detenrmi f i ' ' .1 by
calcuflation or by measurement.

Deteqmine the bulk resistance of the free connector between points .1 by
calcuflation or by measurement.

Meagure the total mated connector resistance between po oflowing the
requifements and procedures of IEC 60512, test 2a.

Calcylate the contact resistance by subtracting the sy » stance of the fixefl and

free ¢onnectors from the total mated connector resi
Contact resistance = Ry — (Rpg + R

where | indicates initial value.

Contact resistance
measurement points

IEC 1041/03

Figure A.1 — Contact resistance arrangement
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Annex B
(normative)

Gauging requirements

B.1 Fixed connectors

The ;
maximum.

The NO-GO gauges shall not be capable of entering the fixed connect

(0,07p in) with an 8,9 N (2,0 Ibf) insertion force.

B.2 | Free connectors

The tonnector shall be capable of insertion and I3

(4,5 Ipf) or less insertion force with the latch bar depfessed

After| insertion and latching, the cop P removal, with the
deprgssed, with a removal force of 20\ (475 I an advantages angle

(0,07

D) with an 8,9 N (2,0 Ibf) insertion for

0 1bf)

B mm

20 N

latch

, 7B mm



https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

61076-3-104 O IEC:2003(E) - 47 -

cA

Annex C
(normative)

Locking device mechanical operation

Object

The
devic

C.2

The s
for ay

Cc.3

The g
cycle]

The B

20 cy

The B

deprg

Mech
introd

C.4

After
fatigu

bjectof this mechanicatendurance test 15 10 assess the operationat timitsof the 19
e on the free connectors.

Preparation of the specimens

Test method

cking

Esible

pecimen shall be subjected to mes ara ce tests of the number of

5, as specified in test BP2 of Tak

anical aids@
uce abnormalsirs

ceed

all be

0 not

ipn of
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Annex D
(normative)

Plug and outlet interoperability qualification

D.1  Object

This annex is intended to define the test procedure for ensuring the IEC 61076-3-104 plug

and c..l-lnl- maad tao oo ntif, et A A N NN At Fh A e e e N e o AN e e e ents
e T o ST OtoO—qoaT oy HratC O P CTToTT o T e e T Tt e o o ot o S SToT T o Qoo

sepaflately.

D.2 | Test equipment

The equipment used shall be as described in Annex E.

X

Section W-W

IEC 1042/03

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.

The test covers shall be similar to those shown above in Figure D.1. The internal dimensions
are as given in 3.2.2.1 and 3.3.2. 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 the overall length of the connector.
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An alternate fixture using the PCB oulet mounted on a printed circuit board with appropriate
connections for connecting to a network analyzer can also be used. A similar plug version on
a printed circuit board can also be used.

D.3 Test procedure

With the connector mated to the appropriate test fixture described in D.2, measure the NEXT
and FEXT performance for each pair combination as outlined in Annexes H and | respectively.

The performance of the precision test fixture, plug and outlet, are verified to have return loss,
NEXT and FEXT performance that are a minimum Ol b dB superior to the stahdard
performance requirements in test group EP.

@@

2
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Annex E
(normative)

General requirements for the measurement set-up

E.1 Test instrumentation

Thes mmmmmwmﬂlyzer
should have the capability of full two port calibrations. The analyzer shall e[ the freguency

range of 1 MHz to 1 GHz at least.

At ldast 2 test baluns are required in order to perform mea
symnpetrical signals. The requirements for the baluns are given j

nced

Refer i i quirements for the

Term
termi

A tes$
Refer

An 4dbsorbing clamp and [ ‘ eeded for the coupling attenu
meagurements. The requikem i aregiven in Annex L.

E.2 i tes ads etwork analyzers

Coax bl network analyzers and baluns should be as shd
possi [

The glly bonded to a common ground plane. For cros
meastj e may be used, in order to reduce residual crosstalk
Anneix M).

Balar and associated connecting hardware to connect between the
equigment-and the sonnector under test shall be taken from components that meet or e

the r¢quirements for the relevant category. Balanced test leads shall be limited to max
7 cmeetween each balun and the reference plane of the connector under test. Pairs
remain twisted from the baluns to where connections are made.

E.3 Measurement precautions

1)

b not
E.6.

ents.

ation

rt as

bstalk
(see

test
ceed
mum
shall

To assure a high degree of reliability for transmission measurements, the following

precautions are required:

a) consistent and stable balun and resistor loads shall be used for each pair throughout the

test sequence;

b) cable and adapter discontinuities, as introduced by physical flexing, sharp bends and

restraints shall be avoided before, during and after the tests;

c) the relative spacing of conductors in the pairs shall be preserved throughout the tests to

the greatest extent possible;
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d)

e)

E.4

—51 -

the balance of the cables is maintained to the greatest extent possible by consistent

conductor lengths and pair twisting to the point of load;

the sensitivity to set-up variations for these measurements at high frequencies demands
attention to detail for both the measurement equipment and the procedures.

Balun requirements

The baluns may be balun transformers or 180° hybrids with attenuators to improve matching if
needed (see Figure E.1).

The g
Balun

Test port

(O

ance characteristics

Paramieter

Requirement\at test
\Qeq nci p to 250 MHz

Requirement at test
frequencies above 250 MHz

Impedpnce, primary

\D@k‘\he to applied network analyzer

Impedpnce, seconda{{\

10(>Q

zer

43/03

sed.

Insertipn loss \ \ 10 dB max.

Return Ioss%c&dary\ \ \/ 14 dB min.

Returr| loss_com m with 10 dB min.

commeén mode.termiyati

Returr] loss comw 1 dB max. Not applicable
without commen,mode ination 2

Longitjidinatbalance ° 50 dB Not applicable
Commlermode—refeection” 56-dB 40-¢B

Output signal balance® 50 dB 40 dB

Power rating 0,1W

@ Measured by connecting the balanced output terminals together and measuring the return loss. The
nominal primary impedance shall terminate the primary input terminal.

e Applicable for baluns, which are used for balance measurements. Measured from the primary input

100 Q.

¢ Measured according to ITU-T G.117 and ITU-T 0.9.

terminal to the common mode terminal when the secondary balanced terminal is terminated with
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E.5 Reference components for calibration

E.5.1 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, I/hich

is mgchined flat on the back side (see Figure E.2). The loads shall be fixéd to~the flatyside of
the cpnnector, distributed evenly around the centre conductor. A net er shall be
calibnated, one port full calibration, with the calibration reference. The eaft r, eturn loss
of the¢ reference Ioads for calibration shall be measured. The veri ll|be >

limit for which the measurements are to be carried out.

oads.for calibration

IEC 1044/03

f reference loads

E.5.2

As a|mini , ref " used to perform calibration of the test set-up|shall
satisfly the requirg * e gategory according to IEC 61156 as the category ¢f the
connector. Therete e shall be a length of horizontal cable for which the sheth is
presgrved. Oge ofY Qirs e reference cable is used for the calibrations. The total Iength
of referep 3 acCording to the length of the measurement cables as outlined in

the calibratio OCET res for the various tests. Both ends of the reference cable must b¢ well
prepd

E.6 | Termination loads for termination of conductor pairs

During measurement, conductor pairs of the measurement cables for the connector under test
shall be terminated according to the specified test set-up with impedance matching loads. For
pairs under test, this is provided by the test instrumentation at one or both ends. For pairs not
under test or not connected to test instrumentation, resistor loads or terminated baluns shall
be applied. For differential mode only terminations, only resistor loads are allowed?.

The nominal differential mode impedance of the termination shall be 100 Q. The nominal
common mode impedance shall be 50 Q + 25 Q.

NOTE The exact value of the common mode impedance is not critical for most measurements. Normally, a value
of 75 Q is used for unscreened connectors while a value of 25 Q is used for screened connectors.

1 Unpredictable stray capacitances in baluns cause resonances at high frequencies, if they are used as
terminations, when the common mode terminal is open.
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Resistor loads shall use resistors specified for £1 % accuracy at d.c. and have a return loss
greater than 40 — 10 x Ig (f) where fis the frequency in megahertz2. For pairs connected to a
balun, common mode load is implemented by applying a load at the common mode terminal
(centre tap)of the balun. The impedance of the load is equal to the common mode impedance.
For a balun without a common mode terminal (centre tap is not accessible), the requirement
for common mode return loss shall be complied with by inserting a balanced attenuator
between the balun and the connector pair. Guidance on how this is done is given in Annex K.

For pairs connected to resistor loads, common mode load

configuration shown in Figure E.3.

is implemented by the Y

wher
wher

R i

Rcom

at a
shall

The d

E.7

If the

The s
to thd

E.8

The fest

the tq
the ¢
main
both

Ry |
I
R4

IEC 1045/03

Figure E.3 — Resistor load

Rdif

com ~
4

1”4

R
R1:i and R2:R
2

1”4

is the differential mode impedance (Q);
is the common mode impedance (Q).

connector@

creen or screen

st specimeni point at which the cable sheath enters the connector (the back ¢
point, at which the internal geometry of the cable is no |
ained,\whichever is farther from the connector (see Figure E.4). This definition appl
bnds of the test specimen.

bnted
s Ry

Esible

e for
nd of
bnger
es to

2 Return loss of terminations are measured with a network analyzer connected to one balun, which is calibrated
(full one port calibration) using the reference loads (see E.5.1)
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Plug side Socket side

/:

Connector reference planes C (1046/03

Figure E.4 — Definition of reference p

&
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Annex F
(normative)

Insertion loss3

uctor

ing a
rming
Ables
hese
fions.

F.1 Object

The

atten

F.2 | Test method

Insertion loss is evaluated by measuring the scattering para

pairs

F.3 | Tests set-up

The tpst set-up consists of a network apalyzer a ined in Annex E.

It is ot needed to terminate the unused\g

F.4 | Procedure

F.4.1 Calibration.

A fulll 2-port cali i ; med aththe reference plane. This is done by apply
maximum length S e between the terminals of the baluns and perfo
the tqansmission ¢ . Then a maximum length of 7 cm reference ¢
are connected to if o baluns (see Figure F.1). The total length of
cable f the reference cable used for transmission calibra
At th ncexcables, the reflection calibrations are performed by applying
open i

Transmission calibrations

—— Balun Poocoooaa<] Balun ——

NA NA
Port 1 Reference cable Port 2

Reflection calibrations

——— Balun Pooccocood] Baun ——
Por - NA
Port 1 Port 2

Open, short and load

IEC 1047/03

Figure F.1 — Calibration

3 Often referred to as attenuation.
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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. An S,, measurement shall be performed.

CuUT
50 Q 50 Q

J'_|:|_
___é(

NA
Port|1

Measyrement cables \>
Scrgen (if any)
N N
: w Ground plane —— J’
PWg Socket side
IEC 1048/03

igure F.2 — Measuring set-up

NA
Port 2

F.5 | Test

The measured results shall be reported in graphical or table format with the specifigation
limits| shown on the graphs or in the table at the same frequencies as specified in the relpvant
detal apcu;f;uat;un. RCOUHD fUI Cl” pa;lo oha” bU IUpUIth. :t oha” bU CI\lJ:IbIt:y IIUtGd f the

measured results exceed the test limits.

F.6 Accuracy

The accuracy shall be within £0,05 dB.
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Annex G
(normative)

Return loss

G.1 Object

The

refer¢nce planes.

G.2 | Test method

Retunn loss is measured by measuring the scattering para of a
condyictor pairs.

NOTE| As a connector is a low loss device, the return loss of the t
G.3 | Test set-up

The test set-up is as described in Anrfe

G.4 | Procedure

G.4.1 Calibration

Calibration shall be pe

G.4.2

meads

calibr
inten

G.5

The

Measu@
3 o] the length of the reference cables used for refld
ations. e 3 cables shall be the cable types for whlch the connec

measured results shall be reported in graphical or table format with the specifig

b two

| the

ction
for is

ation

limits| shown on the graphs or in the table at the same frequencies as specified in the relpvant
detal DVUUIfIUGtIUII RUOU:tO fur G” palrs Sha” bU IU'JUItUd It SL‘G” bU Apllultly IIUtUd f the

measured results exceed the test limits.

G.6

Accuracy

The return loss of the load for calibration is verified to be greater than 46 dB up to 100 MHz
and greater than 40 dB at higher frequencies. The uncertainty of the connection between the
connector under test and the baluns are expected to deteriorate the return loss of the set-up
(effectively 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
given in Table G.1.
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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
Lower 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

@%
S
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Annex H
(normative)

Near end crosstalk

H.1  Object
Jnetic
r.
5sible
condyctor pair combinations at one end of the mated cony f the
pairs|are terminated.
H.3 | Test set-up
The test set-up consists of two baluns(and\a r adefined in Annex E. The set-
up, which also shows the termination pn res H.1.and H.2.
NA [$ >0000%E] 100 Q
Port 1 /}
OR
NA \ >oooo% “1009
Port 2 E é(
Q :>c-o<><>oooo@ 100 Q
100 Q >—<>OOOO% “1009
N
\/
/ Measurement cables
Screen (if any)
—— 1
Ground plane
Plug side Socket side
IEC 1049/03

NOTE Passive terminations must be resistor terminations.

Figure H.1 — NEXT measurement differential mode only terminations


https://iecnorm.com/api/?name=048ed12b3a9e71cd35669dae7d0baee2

- 60 - 61076-3-104 O IEC:2003(E)

cuT
50 Q
[ —F— 50 Q
NA . 25Q
Port 1 50 Q ':']
L
50 Q
| —F— 50 Q
250
NA _
)
Port 2 } > 500 H—H
50 Q

/

Measurement cabl

Screen (if any)

),

Wne _— 2

Socket side
IEC | 1050/03

NOTE

H.4

H.4.1

A thfough sall be applied as a minimum. Full two port calibrations is
recommendediinordex to enhance the measurement accuracy

H.4.2 Establishment of noise floor

The noise floor of the set-up shall be measured. The level of the noise floor is determined by
white noise, which may be reduced by increasing the test power and by reducing the
bandwidth of the network analyzer, and by residual crosstalk between the test baluns. The
noise floor shall be measured by terminating the baluns with resistors and perform a S21
measurement. The noise floor shall be 20 dB lower than any specified limit for the crosstalk.
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.

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
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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:

a) with differential mode terminations only (this is not requested for category 7 connectors,
and the requirement will be removed for all categories if experience shows that
a requirement for balance can replace this requirement);

b) with differential and common mode terminations.

The measurements have to be performed from both ends of the mated connector. As a
connéctor is a Tow Toss device, near end crosstalk values from the two ends are nearly_equal.

H.5 | Test report

The measured results shall be reported in graphical or table it ifigation
limits| shown on the graphs or in the table at the same frequenéijes as.$ ifies bvant
detail| specification. Results for all pairs shall be reported« f the
meagured results exceed the test limits.

H.6 | Accuracy

The fpccuracy shall be better than B asure yp to 60dB and +2 4B at

meagurements 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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Annex |
(normative)

Far end crosstalk

1.1 Object

The object of this test procedure is to measure the magnitude of the electric and magnetic
coupli ' i i i i ' ir.

1.2 Test method

Far gnd crosstalk is evaluated by measuring the scattering paramgte Rossible
conduyctor pair combinations at one end of the mated connector,

1.3 Test set-up

The test set-up consists of two baluns and a network 4 b set-

up, which also shows the termination principles, is s

NA | e——]
Port 1

[} %ﬁ%{f‘
@%2% oooodg = [t
R

10 > ]
10 ><>o<ioo@1oog

Screen (if any)/ Measurement cables

Ground plane / J’

Plug side Socket side

. L . o IEC 1051/03
NOTE Passive terminations must be resistor terminations.

Figure 1.1 — FEXT measurement differential mode only terminations
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cuT
50 Q
j— 50 Q
NA q 250
Port 1 ‘2’} f_, ] 50 Q
500 F 500
J 50 Q q B 1 "
T3 hopgo(———Poocco<I]] = roz
500 T
- 50 Q
JU 32 Zb Sz
J 50
50 Q
J 00
50 Q R
[— 58,0
Screen (if any) € mentxcables
2

IEC 105%/03

NOTE

1.4

1.4.1

Calib

1.4.2

The noise floorQf the\set-up is established as shown in H.4.2.

1.5 Measurement

Connect the disturbing pair of the CUT to the signal source and the disturbed pair to the
receiver port. Terminate according to Figure 1.1 and Figure 1.2. It is recommended that the
socket is terminated with short separated pairs without jacket. Test all possible pair
combinations® and record the results.

5 There are 12 different combinations for far end crosstalk in a four pair connector, which gives a total of 12
measurements for each termination method.
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