This is a preview - click here to buy the full publication

1EC IEC PAS 60512-27-200

®

Edition 1.0 2018-10

PUBLICLY AVAILABLE
SPECIFICATION

PRE-STANDARD

colour

inside
\ CQC)\
Connectors for electrical and electro rr(e\n:g—jgts and measurements —
Part 27-200: Additional specificatie i | integrity tests up to 2 000 MHz on
IEC 60603-7 series connectors < Te z 2
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
ICS 31.220.10 ISBN 978-2-8322-6093-7

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://webstore.iec.ch/publication/63024&preview

—-2- |EC PAS 60512-27-200:2018 © IEC 2018

CONTENTS
FOREWORD ...ttt et ettt et et e e et et ettt et e et et e et e et e e e et e e e anns 8
1 oo o1 S PP 10
2 NOIMAtiVE FEFEIENCES .. oeieii e e 10
3 Terms and definitioNs ... 12
4 Overall test arrangemMENTt .. ..o 12
4.1 LT a1 =Y PP 12
4.2 Indirect-reference test fiXtUres ... ..o 12
Annex A (normative) Indirect-reference test fiXtures.......cooooiiiiii e 13
A1 GENEIAl. e B DO NP 13
A.2 Requirements .. ..o S BN N 13
Annex B (normative) Measurement requirements (general)............ S N NG N e NG Deeeen 14
B.1 General test configuration..........coooooiiiiiin e G NEN N N N e 14
B.2 Termination of a cable DUT to test system.........o; N NN N, 14
B.2.1 General oo NG
B.2.2 Interconnections between the device
calibration plane ..o e e N e e et
B.2.3 Test lead return loss requirements

B.2.4
B.2.5

B.3

B.4
B.4.1
B.4.2
B.4.3
B.4.4
B.4.5
B.4.6
B.4.7

B.5

B.5.5 Typical test equipment performance parameters.............ooooiiiiiiiiiiiiinn. 23
Annex C (normative) Cabling and component test procedures using baluns......................... 24

C.1 Measurement test setup and apparatus..........coooiiiiiii i 24
C.1.1 GBNEIAL L. s 24
C.1.2 Balun terminations ... 24
C.1.3 Balun reqUIrEmMENES .. .o 24

C.2 Testing Of Cabling ..oc. i 26
C.2.1 Cabling DC reSiStanCe . ...iuuiiii e 26
Cc.22 Return loss testing of cables and channels ..., 27
C.2.3 Insertion loss of cables and channels ... 29
C.2.4 NEXT loss of cables and channels............coooiiiiiiiii e 30
C.2.5 FEXT loss of cables and channels ......... ... 32
C.2.6 Cable and channel propagation delay .........cccooviiiiiiiiii e 34


https://webstore.iec.ch/publication/63024&preview

IEC PAS 60512-27-200:2018 © IEC 2018 -3 —

C.2.7 TCL of cables and channels..... ..o 34
C.2.8 TCTL of cables and channels ... 38
C.2.9 Cable and channel measurement precautions...............coooiiiiiii i 40
C.2.10 Screened or shielded cable and channel measurement configurations........... 40
C.3 Permanent link test procedures. ... ... 40
C.3.1 GBNEIAL ..t 40
C.3.2 Permanent link measurement configurations.............ccoooiiiiiiiin i, 40
C.3.3 Calibration of permanent link test configurations.................cooiiiinn 41
C.34 Return loss of permanent liNks ..........ccoiiiiiii i,

C.3.5 Insertion loss of permanent link ....... ...
C.3.6 NEXT loss of permanent linK...........ccooooiiiiiiiiiiieeeee e e e
C.3.7 FEXT loss of permanent link ... N e N eeeeee e
C.3.8 TCL of permanent link ........cocooiiiiiiiii e N G e N e e e NG e e
C.3.9 TCTL of permanent linK ..o ome e e\ N e N e e N e e
C.3.10 Propagation delay of permanent link
C4 Direct attach measurement procedures............. ..\ -+
C.4.1 Direct attach test configurations........... o O O N\ DG e eneeieeieeene
C.5 Modular cord test proCedUresS........oovuviiie /o e e e e e N eenenrenanneneeneneenrnaenas
C.5.1 Network analyzer test configuration...
C.5.2

C.53

C.6
C.6.1
C.6.2
C.6.3
C.6.4
C.6.5
C.6.6
C.6.7
C.7
C.7.1
C.7.2
C.T7
C.7.4
C.8 >
C.8.1 Cabling ANEXT loss and AFEXT loss laboratory measurement
o Yo=Y o [ U1 =T 75
C.8.2 ANEXT loss and AFEXT loss of cable ..., 77
C.8.3 Connecting Hardware ANEXT loss and AFEXT loss measurements............... 79
Annex D (normative) Cabling and component balunless test procedures............cc.ccooeeiiennne. 83
D.1 Balunless measurement reqUIiremMentS..... ..o 83
D.2 Resistor terminations used with balunless measurement systems......................... 83
D.3 Calibration Methods ... ... 84
D.4 Testing of cables and Cabling ..o 84
D.4.1 Cabling and cable measurement procedures ............ccoiviiiiiiiiiiiiiiieieeeeeeas 84
D.4.2 Cabling and cable DC resistanCe .........c.ooiuiiiiiiiiii 85
D.4.3 Cabling and cable return 10SS ... 85
D.4.4 Insertion loss of cables and channels ... 86

D.4.5 NEXT loss of cables and channels...........o.oiiiiiiii e 87


https://webstore.iec.ch/publication/63024&preview

-4 - |EC PAS 60512-27-200:2018 © IEC 2018

D.4.6 FEXT loss of cables and channels .........c.ooiiiiiiiiiii e 87
D.4.7 TCL of cabling and cables ... 88
D.4.8 TCTL of cabling and cables ... 88
D.4.9 Propagation delay of cabling and cable.............ccoooiiiiii 89
D.5 Permanent link test procedures. ... ... 89
D.5.1 GBNEIAL ..t 89
D.5.2 Permanent link measurement configurations.............ccoooiiiiiiiiiin i, 89
D.5.3 Calibration of permanent link test configurations.................cooiiiinn 89
D.54 Return loss of permanent liNks ..........ccoiiiiiii i,

D.5.5 Insertion loss of permanent link ....... ...
D.5.6 NEXT loss of permanent linK...........ccooooiiiiiiiiiiieeeee e e e
D.5.7 FEXT loss of permanent link ... N e N eeeeee e
D.5.8 TCL of permanent link ........cocooiiiiiiiii e N G e N e e e NG e e
D.5.9 TCTL of permanent linK ..o ome e e\ N e N e e N e e
D.5.10 Propagation delay of permanent link.............o.. .S o N N\ NG e e,

D.6 Balunless direct attach measurement procedure

D.7 Balunless modular cord test procedures — Bald Y
CONFIGUIALION ... e N e e N\ e e et e e e eaas

D.8 Connecting hardware test procedures......L....0.. ... o N
D.8.1 General
D.8.2

D.9
D.91

D.9.2

E.1
E.2
E.3
E.4
E.5
E.6
E.6.
E.6.2
E.7
Bibliography
Figure B.1 — Example 360° shielded cable termination................ccocoiiiiiiiiiii i, 16
Figure B 2 — Example individually shielded pair cable termination...................c.coooiiiinne. 17
Figure B.3 — Test fixture interface pattern ... 17
Figure B.4 — Example pin and socket dimension ... 18
Figure B.5 — Resistor termination networks for balun testing.............cc.coooiiiiiiin e, 19
Figure B.6 — Balunless resistor termination network.............coooiiii i 20
Figure B.7 — Calibration plane.... ... 21
Figure C.1 — Measurement configurations for test balun qualification.................................. 26
Figure C.2 — Balun schematic diagrami..........ccoiiiiiiiii e 27

Figure C.3 — Laboratory test configuration for return 10SS.........ccccoiiiiiiiiiiiii e, 28


https://webstore.iec.ch/publication/63024&preview

IEC PAS 60512-27-200:2018 © IEC 2018 -5 —

Figure C.4 — Laboratory test configuration for insertion loss and propagation delay

aT=T= R YU =T 0 0T =T oL PP 29
Figure C.5 — Laboratory test configuration for cable and channel NEXT loss..........cc.ccoeeeuneee. 31
Figure C.6 — Laboratory test configuration for FEXT 10SS ......couiiiiiiiiiiii e 33
Figure C.7 — Laboratory test configuration for TCL..........coiiiiiiiiii i, 35
Figure C.8 — Coaxial lead through calibration.................ooi i, 36
Figure C.9 — Back-to-back balun insertion loss measurement ............cooooiiiiiiiiiiinine, 36
Figure C.10 — Output terminal CoNNECION ... ... 37
Figure C.11 — Outer shield grounding poSition ..........ccouiiiiiii e, 37
Figure C.12 — Laboratory test configuration for TCTL.........cccviiiiiiiiii L D e, 39

Figure C.13 — Laboratory test configuration for permanent link return |
MEASUIEMENTS ...ieiiiii e e NN e e e N e e N e e ene 41

Figure C.14 — Laboratory test configuration for permanent link i
propagation delay measurements ...........ooiiiiiiiiiiiiiici e Ko NN N NG N e 42

Figure C.15 — Laboratory test configuration for permanent
measurements

Figure C.24 - D
Figure C.25 - M

Figure C.32 — Example of a measurement setup for test plug NEXT loss .......coooieiiiiiiiiiaits 64
Figure C.33 — Example of a measurement setup for test plug FEXT l0SS.......covviiiiiiiinnini. 65
Figure C.34 — Direct fixture mating dimensions, tOp VIEW ........ccooeiiiiiiiiiiii e, 67
Figure C.35 — Direct fixture mating dimensions, front View .............cooiii 68
Figure C.36 — Direct fixture mating dimensions, side VIeW..........c.oooiiiiiiiiiii 68
Figure C.37 — Modular plug placed into the plug clamp ..o, 69
Figure C.38 — Guiding the plug into pOSItioN........cooiiiii e, 69
Figure C.39 — Calibration planes, test plug phase reference plane, and port extensions ....... 70
Figure C.40 — Examples of direct fixture short, open, load, and through artefacts ................. 72
Figure C.41 — Inter-laboratory return loss variability for testing category 6A connecting

DA .o e 74
Figure C.42 — 6-around-1 cable test configuration..............ccoooiiiiiii e, 78

Figure C.43 — Connecting hardware ANEXT loss measurement setup...........ccooeeiiiiiineinnnen. 80


https://webstore.iec.ch/publication/63024&preview

-6- IEC PAS 60512-27-200:2018 © IEC 2018

Figure C.44 — Connecting hardware AFEXT loss measurement setup..........ocoeviiiiiiiininennss 81
Figure C.45 — Example connector configurations for alien crosstalk............................... 82
Figure D.1 — Balunless resistor termination Network...........c..ccoiiiii 84

Figure D.2 — Laboratory test configuration for cabling and cable return loss and TCL
aT=T= YU =T 0 0= oL PP 85

Figure D.3 — Laboratory test configuration for cabling and cable insertion loss, TCTL,
and propagation delay measurements — Alternate test configuration for return loss

Figure D.4 — Laboratory test configuration for cabling and cable NEXT [0SS..........cccoeeuiennnen. 87
Figure D.5 — Laboratory test configuration for cabling and cable FEXT loss (ACRF)

Figure D.17 — Copmec
Figure E.1 - Tes<;> d

Figure E.2 — Test

Figure E.9 — Short calibration standard applied to balunless test interface.......................... 110
Figure E.10 — Load calibration standard applied to test interface ................ccoceeiiiiiinnn . 110
Figure E.11 — A loop back through standard applied to a balunless test interface ............... 111
Figure E.12 — Test plug attached to the test interface ... 111
Figure E.13 — Direct fixture mounted to the test head interface .................coo, 112
Figure E.14 — Calibration reference plane ...........cooiiiiiiiii e 112
Figure E.15 — Back-to-back through calibration ... 113

Table A.1 — IEC 60603-7 series, 8-way connector types detail specifications and
respective detail connector test procedures standards ... 13

Table B.1 — Interconnection return (0SS ........ooiii i 16
Table B.2 — Minimum number of measurement points ...........ccooiiiiiiiiiiiii i 19


https://webstore.iec.ch/publication/63024&preview

This is a preview - click here to buy the full publication

IEC PAS 60512-27-200:2018 © IEC 2018 -7 —

Table B.3 — Calibration reference load return loss requirement .............ccooiiiiiiiiie e, 23
Table C.1 — Test balun performance characteristiCs............oooiiiiiiii e, 25
Table C.2 — Category 6, 6A and 8 test plug NEXT loss limit vectors..........c.oooiiiin. 55
Table C.3 — Category 5e test plug NEXT loss limit vectors...........ccooviiiiiiiii e, 55
Table C.4 — Category 6, 6A and 8 connecting hardware NEXT loss requirements for

CASE 1 AN CASE 4.t 56
Table C.5 — Category 5e, 6, and 6A test plug NEXT l0SS ranges ........ccovuiiiiiiiiiiiiiiiieeeae. 62
Table C.6 — Category 8 test plug NEXT 0SS ranges.......ocouiiiiiiiiiiiiii e 63
Table C.7 — Test plug FEXT l0SS FANGES ..uiuuiiiiiiiiie e e e e eneees

Table C.8 — Category 5e, 6 and 6A test plug return loss requirements
Table C.9 — Category 8 test plug return loss requirements
Table C.10 — Direct fixture performance...........ccocoviiviiiiiiiiiiiiee e o\

Table C.13 — Category 5e, 6, and 6A modular cord tg
Table C.14 — Category 8 modular cord test head

O


https://webstore.iec.ch/publication/63024&preview

-8—- IEC PAS 60512-27-200:2018 © IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT -
TESTS AND MEASUREMENTS -

Part 27-200: Additional specifications for signal integrity tests up to
2 000 MHz on IEC 60603-7 series connectors — Tests 27a to 27g

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatio i atlo comprising
all national electrotechnical committees (IEC National Committees). promote
international co-operation on all questions concerning standardization in th i 2 icAields. To
this end and in addition to other activities, IEC publishes Internationa 9 , hnicaNSpecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (he “IEC
Publication(s)”). Their preparation is entrusted to technical committee ) ittee interested
in the subject dealt with may participate in this preparatory wo gowernmental and non-
governmental organizations liaising with the IEC also participa " collaborates closely
with the International Organization for Standardization (IS@ conditions determined by
agreement between the two organizations

2) The formal decisions or agreements of IEC on technlcal matte , early as possible, an international
consensus of oplnlon on the relevant subj ommiftee has representation from all

3) IEC Publications have the form of recommehdations fer intarnational us€ and are accepted by IEC National

Publications is accurate, IEC cannot be i he way in which they are used or for any
misinterpretation by any end user.

4) In order to promote interndti

transparently to the maX|m k afional and regional publications. Any divergence
between any IEC Publicah g ding.natiopal or regional publication shall be clearly indicated in
the latter.

5) IEC itself does p6t provige any attestati sonfermity. Independent certification bodies provide conformity
assessment ser i 3 ity. IEC is not responsible for any
services carried out by indepe&n i i i

6)

7) ire€tors, employees, servants or agents including individual experts and

and IEC National Committees for any personal injury, property damage or
atgoever, whether direct or indirect, or for costs (including legal fees) and
ng WQut of the publication, use of, or reliance upon, this IEC Publication or any other IEC

8) 6rmative references cited in this publication. Use of the referenced publications is

indispensable foxthe cogrect application of this publication.

9) Attention is drawn tovthe possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

A PAS is a technical specification not fulfilling the requirements for a standard, but made
available to the public.

IEC PAS 60512-27-200 has been processed by subcommittee 48B: Electrical connectors, of
IEC technical committee 48: Electrical connectors and mechanical structures for electrical and
electronic equipment.
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The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
48B/2652/DPAS 48B/2673/RVDPAS

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.

A list of all parts of IEC 60512 series, under the general titte Connectors for electrical and
electronic equipment — Tests and measurements can be found on the IEC website.
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CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT -
TESTS AND MEASUREMENTS -

Part 27-200: Additional specifications for signal integrity tests up to
2 000 MHz on IEC 60603-7 series connectors — Tests 27a to 27g

1 Scope

Test procedures of IEC 60512-27-100 affecte
procedures are:

e insertion loss, test 27a;

e return loss, test 27b;
e near-end crosstalk (NEXT) test 27c¢

e transverse cc<§
Other test procedures

The following dosuments are referred to in the text in such a way that some or all of their
content constitutes Yequirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60050-581, International Electrotechnical Vocabulary (IEV) — Part 581: Electromechanical
components for electronic equipment

IEC 60512-1, Connectors for electronic equipment — Tests and measurements — Part 1:
General

IEC 60512-26-100, Connectors for electronic equipment — Tests and measurements —
Part 26-100: Measurement setup, test and reference arrangement and measurements for
connectors according to IEC 60603-7 — Tests 26a to 26g

IEC 60512-27-100, Connectors for electronic equipment — Tests and measurements —
Part 27-100: Signal integrity tests up to 500 MHz on 60603-7 series connectors — Tests 27a to
279
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IEC 60512-28-100, Connectors for electronic equipment — Tests and measurements — Part
28-100: Signal integrity tests up to 2 000 MHz on IEC 60603-7 and IEC 61076-3 series
connectors — Tests 28a to 28g

IEC 60603-7, Connectors for electronic equipment — Part 7: Detail specification for 8-way,
unshielded, free and fixed connectors

IEC 60603-7-1, Connectors for electronic equipment — Part 7-1: Detail specification for 8-way,
shielded, free and fixed connectors

IEC 60603-7-2, Connectors for electronic equipment — Part 7-2: Detail spec:flcat/on for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz

IEC 60603-7-4, Connectors for electronic equipment — Part 7-& 1 8Ci jop for 8-way,
unshielded, free and fixed connectors, for data transmissio j BN CK to 250 MHz

IEC 60603-7-41, Connectors for ele
8-way, unshielded, free and fixed co
500 MHz

IEC 60603-7-51, Connectors for electyoni
8-way, shielded, free ang
500 MHz

IEC 60603-7-81, Bonne
8-way, shieldea ~
2 000 MHz

IEC 61156-10, Multicore and symmetrical pair/quad cables for digital communications —
Part 10: Cables for cords with transmission characteristics up to 2 GHz - Sectional
specification

IEC 61169-16, Radio-frequency connectors — Part 16: Sectional specification — RF coaxial
connectors with inner diameter of outer conductor 7 mm (0,276 in) with screw coupling —
Characteristics impedance 50 ohms (75 ohms) (type N)

IEC 61935-1, Specification for the testing of balanced and coaxial information technology
cabling — Part 1: Installed balanced cabling as specified in ISO/IEC 11801 and related
standards

IEC 61935-2, Specification for the testing of balanced and coaxial information technology
cabling — Part 2: Cords as specified in ISO/IEC 11801 and related standards

ISO/IEC 11801-1, Information technology — Generic cabling for customer premises — Part 1:
General requirements
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ITU-T Recommendation G.117, Transmission aspects of unbalance about earth
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