IEC 62946-02:2017-01(en)

IEC IEC 62946-02

o
®

Edition 1.0 2017-01

INTERNATIONAL
STANDARD

/ colour
b‘co inside

<&

Conngctors for electronic equipment —

Part Q2: Detail specification for 8-way, uns %ed, free and fixed high depsity
connegctors for data transmission with fré encies up to 250 MHz and with
currept carrying capacity up to1 A N\



https://iecnorm.com/api/?name=7cc3fadda46766f01238b20869585f1b

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, 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
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Ce

3, rue de Varembé

ntral Office

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

CH-1211 Geneva 20 info@iec.ch

Switzerland www.iec.ch
About thg TET
The Intefnational Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
Internatignal Standards for all electrical, electronic and related technologies.
About IEIC publications
The techpical content of IEC publications is kept under constant review by the IEC. Please make sure’that you|have the
latest edifion, a corrigenda or an amendment might have been published.
IEC Catalogue - webstore.iec.ch/catalogue Electropedia - www.electropedia.org
The stapd-alone application for consulting the entre  The world's leading online| dictionary of electjonic and
bibliographical information on IEC International Standards, electrical terms containing{20 000 terms and defjnitions in
Technicall Specifications, Technical Reports and other  English and French, with equivalent terms in 16 [additional
documents. Available for PC, Mac OS, Android Tablets and  languages. Also knéwn, as the International Electrptechnical

iPad.

IEC publications search - www.iec.ch/searchpub

The adva
variety

committe
and withd

hced search enables to find IEC publications by a
f criteria (reference number, text, technical
,...). It also gives information on projects, replaced
Fawn publications.

Vocabulary (IEV)online.

IEC Glossary,- std.iec.ch/glossary

65 000 electrotechnical terminology entries in EN
French¢sextracted from the Terms and Definitions
IEC publications issued since 2002. Some entries H
collected from earlier publications of IEC TC 37, 7|
CISPR.

glish and
clause of
ave been
7, 86 and

IEC Just Published - webstore.iec.ch/justpublished

Stay up tp date on all new IEC publications. Just Published |IEC Customer Service Centre - webstore.iec.ch/gsc
details all new publications released. Available online and If you wish to give us your feedback on this publication or
also oncela month by email. need further assistance, please contact the Customer Service

Centre: csc@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=7cc3fadda46766f01238b20869585f1b

IEC 62946-02

Edition 1.0 2017-01

INTERNATIONAL
STANDARD

colour
inside

Conngectors for electronic equipment —
Part Q2: Detail specification for 8-way, unshielded, free and fixed high dehsity
conngectors for data transmission with frequencies up to 250 MHz and with
current carrying capacityup to1 A

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 31.220.10 ISBN 978-2-8322-3838-7

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

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=7cc3fadda46766f01238b20869585f1b

-2- IEC 62946-02:2017 © IEC 2017

CONTENTS

FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 4
INTRODUGCTION ..ottt et et e e e e e e e e e e e e et et e e e e e aa e e et e e an s e et e an e eenaeeneeen 6
1 S ToTo] o 1 S 8
2 NOIMALtIVE FEFEIENCES ... 8
3 Terms and definitions ... 8
4  Common features and typical connector pair ..o 9
4.1 Mating iNfOrmMation ... 9
4.+4 CeRefat—— T T e 9
4.1.2 Contacts — mating conditions ...........ccoooiiiii i B b 9
4.1.3 Fixed conNecCtor......ccoviiniiii OO 10
4.1.4 Free CoNNECtOr ....o.iniii e e 12

5 CHaracteristiCs ....ooouiiiiiii e e e 13
5.1 General. ..o N b 13
5.2 Pin and pair grouping assignment ............ccocovviineneen SO 13
5.3 Classification into climatic category .........coooooiviiict S o 13
5.4 Electrical characteristics .........coooiviiiiii e N b 13
5.4.1 General oo S 13
5.4.2 Creepage and clearance distances........ .3 i b 13
5.4.3 Contact resistanCe ... ..o b 14
54.4 Voltage Proof ... O b 14
5.4.5 Current-temperature derating..... 0. ..o b 14
5.4.6 Initial insulation resistance .. ... e 15
5.4.7 Input to output d.c. resistanCe.........ccooeieiiiiii i 15
5.4.8 Input to output d.c. resjstance unbalance................coco 15
5.4.9 Transfer iIMPeAanCE (... . e h e 16

5.5 Transmission characterisStiCs ........c.oviiiii i 16
5.5.1 GENETAl e T 16
5.5.2 INSErtion 1SS (IL) . .unieieiei e b 16
5.%.3 ReturnA0SS (RL) ..cvniiiiiiei e 16
5.5.4 Neartend cross talk (NEXT) ..o e, 16
5.5.5 Far-end cross talk (FEXT) ...oiiiiiiiee e b 16
5.%.6 Transverse conversion 0SS (TCL) ..o e, 17
5.5.7 Transverse conversion transfer 10ss (TCTL) ....ooviiiiiiiiiiiiiiceeee e 17
5.%.8 Propagation delay. . ..o 17
5.5.9 DlaY SKEW ... 17

5.6 Mechanical characteristics .. ... ..o 17
5.6.1 Mechanical Operation........ ..o 17
5.6.2 Insertion and withdrawal fOrces .........coooiiiiiiiiiii 17

6 Tests and test schedule... ... 17
6.1 (=Y o 1= - | PPN 17
6.2 Arrangement for contact resistance measurement..............cooii 18
6.3 Arrangement for vibration test (test phase EP5), see Figure 8..............ccoviiiinnn. 19
6.4 Test procedures and measuring methods ..o 20
6.5 PreCoNditioNIiNg ..o e 20
6.6 Test SCheAUIES ... .o 20

6.6.1 Basic (minimum) test schedule ... 20


https://iecnorm.com/api/?name=7cc3fadda46766f01238b20869585f1b

IEC 62946-02:2017 © IEC 2017 -3-

6.6.2 Full test schedule ... e 20
Figure 1 — Contact interface dimensions with terminated free connector .................c..coiii. 9
Figure 2 — View of CONtact ZONE ... ... 10
Figure 3 — View of contact zone SeCtion A-A ... 11
Figure 4 — Free CONNECION VIBW ....iu et e e e e aaenas 12
Figure 5 — Fixed connector pin and pair grouping assignment (front view of connector) ........ 13
Figure 6 — Connector de-ratiNng CUIVE ... ... e e 15
Figure 7 — Arrangement for contact resistance measurement...............cooooiiiiiiiiinin e, 18
Figure B — Arrangement for vibration test..............cooooiiiii i A 19
Table 1 — Climatic categories — selected values............ccccoeveiiiiiiiiinen L St 13
Table 4 — Creepage and clearance distances............ccocovveveeiieiiiviieneeeee Gl 14
Table 3 — Test group P — Preliminary ........c.coooiiiiiniiniini BN 21
Table 4 — Test group AP — Mechanical endurance ...........ccoooveeineen MO 22
Table § — Test group BP — Climatic.........cocooeiiiiiiiii it b, 23
Table  — Test group CP — COrrOSIiON ...uuiiiii e e e e et e e e adhenen 24
Table 71 — Test group DP — MOisture.........cooooiiiiiiniinipmtone e 25
Table § — Test group EP — Dynamic Stress........ooooe S8 i 26
Table 4 — Test group FP — Latch and cable stress ¢y e 27

Table 10 — Test group GP — Signal integrity..... oo 28



https://iecnorm.com/api/?name=7cc3fadda46766f01238b20869585f1b

1)

2)

3)

4)

5)

6)
7)

8)

Interna
conneg]

-4 - IEC 62946-02:2017 © IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT -

Part 02: Detail specification for 8-way, unshielded, free and

fixed high density connectors for data transmission with frequencies

up to 250 MHz and with current carrying capacity upto1 A

The |
all n
interr
this 4
Tech
Publi
in th
gove
with

agred

The f
cons
interd

IEC

Com
Publi
misin|
In or|
trans
betw
the 14

IEC i
asse
servi

All us

No li
mem
other]
expe
Publi

Atten
indis

FOREWORD

hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization cg
ptional electrotechnical committees (IEC National Committees). The object of IEC lis to

ational co-operation on all questions concerning standardization in the electrical and.electronic f
nd and in addition to other activities, IEC publishes International Standards, Technical Speci
hical Reports, Publicly Available Specifications (PAS) and Guides (hereaftet)referred to

Cation(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee i
b subject dealt with may participate in this preparatory work. Internatiénal; governmental §
nmental organizations liaising with the IEC also participate in this preparation. IEC collaborate
the International Organization for Standardization (ISO) in accordancejwith conditions deterr
ment between the two organizations.

prmal decisions or agreements of IEC on technical matters expressj.as nearly as possible, an inte
ensus of opinion on the relevant subjects since each technical-Ccommittee has representation
sted IEC National Committees.

Publications have the form of recommendations for intefpational use and are accepted by IEC
hittees in that sense. While all reasonable efforts are.made to ensure that the technical contej
Cations is accurate, IEC cannot be held responsible)for the way in which they are used o
terpretation by any end user.

Her to promote international uniformity, IEC National Committees undertake to apply IEC Pul
barently to the maximum extent possible in\ their national and regional publications. Any di
ben any IEC Publication and the correspaonding national or regional publication shall be clearly ind
tter.

tself does not provide any attestation Jof conformity. Independent certification bodies provide ¢
sment services and, in some areas,”access to |[EC marks of conformity. IEC is not responsiblé
es carried out by independent-cé€rtification bodies.

ers should ensure that they have the latest edition of this publication.

hbility shall attach to IEG, or its directors, employees, servants or agents including individual exg
bers of its technical committees and IEC National Committees for any personal injury, property da
damage of any pature whatsoever, whether direct or indirect, or for costs (including legal f
hses arising out of 'the publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is drawn_to the Normative references cited in this publication. Use of the referenced publid
ensable for/the correct application of this publication.

mprising
promote
ields. To
ications,
as “IEC
terested
nd non-
5 closely
hined by

rnational
from all

National
t of IEC
for any

lications
ergence
icated in

nformity
b for any

erts and
mage or
bes) and
her IEC

ations is

ional’/Standard IEC 62946-02 has been prepared by subcommittee 48B: Electrical
tors; of IEC technical committee 48: Electrical connectors and mechanical strﬁctures

for electrical and electronic equipment.

The text of this International Standard is based on the following documents:

FDIS Report on voting
48B/2537/FDIS 48B/2546/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

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

A list of all parts in the IEC 62946 series, under the general title Connectors for electronic
equipment, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful forl”the dorrect
understanding of its contents. Users should therefore print this document using a
coloun printer.

The contents of the corrigendum of March 2020 have been included’in this copy.
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is
claimed that compliance with this document may involve the use of a patent concerning
connectors given in this specification.

The IEC takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he is willing to grant licenses with applicants
throughout the world on a non-discriminatory basis and on reasonable terms and conditions. In this
respect, the statement of the holder of this patent is registered with the IEC.

Informdtion may be obtained from:

TE Connectivity Ltd.,

Shgnghai HQ,

No [15628 Gumei Road,

Caqhejing, 200233,

Shgnghai, China.

Tel¢gphone +86-21-33980276.

Email: bowen.yu@te.com
Attentign is drawn to the possibility that some of the“elements of this International S{andard

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

ISO (www.iso.org/patents) and IEC (http:/patents.iec.ch) maintain on-line data bgses of
patentd relevant to their standards. Users’are encouraged to consult the data bases|for the
most up to date information concerning patents.
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IEC 62946-02, Ed. 1
(date of issue)

Subcommittee 48B: Electrical connectors

8-way, unshielded, free and fixed high
density connectors for data transmission
up to 250 MHz and with current carrying
capacity up to 1 A.

Fixed connectors are mounted on fprinted
circuit board, the free connector is
attached to wires.
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CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT -

Part 02: Detail specification for 8-way, unshielded, free and

fixed high density connectors for data transmission with frequencies

up to 250 MHz and with current carrying capacity upto1 A

1 Scope

This p4
data tr
capabil
electrig

2 Normative references

The fol
content
cited a
any am

IEC 60
Electro

IEC 60

IEC 60

IEC 60
Generd

IEC 60
Part 1-

IEC 60
Climati

IEC 60

lowing documents are referred to in the text in such a way that some or all

pplies. For undated references, the latest edition of the ,referenced document (in
endments) applies.

D50-581, International Electrotechnical ~Vocabulary (IEV) — Chapter
mechanical components for electronic equipment

D68-1, Environmental testing — Part 1:; General and guidance
12 (all parts), Connectors for electronic equipment — Tests and measurements

b12-1, Connectors for electronic equipment — Tests and measurements —

b12-1-100, Connectors for electronic equipment — Tests and measurem
100: General — Applicable publications

b12-11-7,80nnectors for electronic equipment — Tests and measurements — Pa
C tests £ Tiest 11g: Flowing mixed gas corrosion test

b12-26-100, Connectors for electronic equipment — Tests and measurements

rt of IEC 62946 covers 8-way, unshielded free and fixed high density connec
nsmission with frequencies up to 250 MHz and with extra low voltage current @
ties up to 1 A, and is intended to specify the common dimensions,| meck

constitutes requirements of this document. For dated references, only the

/

ors for
arrying
anical,

al, signal integrity and environmental characteristics and tests for these [eonnectors.

bf their
edition
cluding

581:

Part 1:

ents —

rt 11-7:

- Part

26-100

hts for

Measurement setup, test and reference arrangements and measureme

connectors according to IEC 60603-7 — Tests 26a to 26g

IEC 61984, Connectors — Safety requirements and tests

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

3 Terms and definitions

For the

purposes of this document, the terms and definitions given in IEC 60050-581,

IEC 60512-1 and the following apply.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

interoperability
interoperability of connectors to this standard from different sources is ensured by compliance
with the specified interface dimensions

4 C

4.1 Mating information

4.1.1
Dimeng

of conn
dimens|

4.1.2

Q

General

ions are given in millimetres. Drawings are shown in third-angle-projection. The
ectors may deviate from those given in Figures 1 to 4 and Tables 1 to 3 as long

ons specified are not changed.

Contacts — mating conditions

P1

/g

Al

shape
as the

AT

A2

qi_

IEC
Letter Minimum Nominal (ref.) Maximum

mm ° mm
A1 2,00 2,50
A2 1,82 1,98
B2 30°
P1 0,19 0,21
P2 0,38 0,51

Key

1 Female contact of fixed connector. The mating information shown can only be achieved when a free connector
is mated with a fixed connector, see the cross-section on the right, taken at the center of two opposite contacts.

2 Burrs shall not project above the top of the contact in this area, since it may be a contact area.

Figure 1 — Contact interface dimensions with terminated free connector
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4.1.3 Fixed connector

= C1 0.08[]
- @
L A
[.] o)
] | 5
_T -
To T
4
L i~
L&
L] —f—
=
- M1 =]
j—— N1 - =[0.10]¥]
Q1 =[0.10]%]
et
IEC
Letter Minimum Nominal (ref.) Maximum
mm mm or ° mm
B1 3,75 3,85
C1 2,72 2,78
D1 1,72 1,78
E1 1,25 1,35
F1 4,55 4,61
G1 5,77 5,83
K1 7,45 7,50
d1 1
K1 1,45 1,55
L1 2,00 2,10
M1 3,35 3,45
Q1 5,85 5,95

Key
1 Contact zone. Contacts shall be completely within their individual contact zone in the area indicated.

2 Section A-A: see Figure 3.

Figure 2 — View of contact zone
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(I AB1

ACH

AD1

| i

. ®)

Y=
IEC
Letter Minimum Nominal (ref.) Maximum
mm mm or ° mm

S1 8,75 8,85

T1 8,50 8,60
W1 6,95 7,05
AB1 0,25 x 45°

AC1 1,62 1,78
AD1 1,13

AE1 6,25 6,35
AF1 3,95 4,05
AH4 7,01 7,11
AMA 4,95 5,05

Key
1 Preferred free connector stop.

2 This surface needs not be planar or coincident with the surface below the locking device as long as insertion,
latching and unlatching of free connectors is not inhibited.

3 Projections beyond AH1 dimension shall not prevent finger access to the free connector locking device.

All internal corners in the connector cavity shall be 0,38 mm radius maximum unless otherwise specified.

Figure 3 — View of contact zone section A-A
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4.1.4 Free connector
[=— C2 —s=+—{=[e1c[]
l— [12 =[0.0B[X]
(]
- -t E2 ==
§ § 1 .
i i H— — N
Il ST !
mik |
il q /
[ 1 o
I
o o i ADZ
n I i
I
| &= I
] =
]
1 o o N
¥ %
| \
| = 1 \r%'““‘-———h___
i AG2 l _‘___'“———J
i = AMZ
e AMT
= 2 =[0.10]x]
Eap= i
Q2 =[010[X]
s2 S e
Letter Minimum Nominal (ref.) Maximum
mm mm or ° mm
C2 3,92 3,98
D2 2,78 2,88
E2 1,75 1,85
F2 1,22 1,28
G2 4,45 4,51
H2 5,93 5,99
J2 7,33 7,39
K2 0,95 1,05
L2 1,45 1,55
N2 3,20 3,30
Q2 4,45 4,55
S2 5,75 5,85
T2 5,37 5,63
W2 1,25
AA2 0,12 0,38
AB2 0,30 x 45°
AC2 4,65
AD2 10,85
AE2 2,17 2,33
AF2 1,07 1,33
AG2 1,22 1,48
AM2 4,17 4,33
AH2 6,75 6,85

Figure 4 — Free connector view
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5 Characteristics

5.1 General

Compliance to the test schedules is intended to ensure the reliability of all performance

parameters, including transmission parameters, over the range of operating climatic
conditions.
5.2 Pin and pair grouping assignment

For those specifications where pin and pair groupings are relevant, the pin and pair grouping
assignments shall be as shown in Figure 5 unless otherwise specified.

A 4d| (P Sl - -

IEC
Figure 5 — Fixed connector pin and pair grouping assignment (front view of connjector)

5.3 Classification into climatic category
The temperature range and severity of the~damp heat, steady state test shall be at lgast as

those dgiven in Table 1, which are compatible in excess with ISO/IEC 11801 classification of
an offide environment.

Table 1 ~"Climatic categories — selected values

Clirhatic category Lower temperature Upper temperature Damp heat, steadly state

°C

°C

days

40/090/21

-40

90

21

5.4

Flectrical characteristics

5.4.1

Geéneral

The product is designed for data transmission up to 250 MHz and has current carrying
capacity up to 1 A.

5.4.2 Creepage and clearance distances
The permissible ELV operating voltages depend on the application and also on the specified
safety requirements.

Safety requirements for this connector are described in IEC 61984.

The creepage and clearance distances in Table 5 are given as operating characteristics of
mated connectors. In practice, reductions in creepage or clearance distances may occur due
to the conductive pattern of the printed board or the wiring used, and shall duly be taken into
account.
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Table 2 — Creepage and clearance distances

Minimum distance between contacts and chassis Minimum distance between adjacent contacts
Creepage Clearance Creepage Clearance
mm mm mm mm
1,40 0,51 0,40 0,40
5.4.3 Contact resistance
Conditipns: IEC 60512-2-1, Test 2a
Mated connectors
20 :I:Q maximum.
5.4.4 Voltage proof
Conditipns: IEC 60512-4-1, Test 4a
Mated connectors
All yariants: 250 V d.c.; one contact to all other contacts connected together |and all

contacts to ground plane.

5.4.5

Conditipns: IEC 60512-5-2, Test 5b

All

Thg current-carrying capacity of contectors in accordance with this specificatio
conmply with the de-rating curve given in Figure 6.

Current-temperature derating

contacts, connected in series

n shall
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Current derating diagram

[ N G G G G
- N W~ OO N

(A)
S

Current

O O O O O O O O O O
O =~ N W h 01 O N © ©

0 10 20 30 40 50 60 70 80
Ambient temperature (°C)

2
o

IEC

0,5
t
NOTE 1 | The maximum permissible current for-a given ambient temperature (¢) is: I(t) = 1,6-(1 —%j

NOTE 2 | For ambient temperatures lower than 0 °C, the maximum permissible current is 1,6 A.

Figure 6 — Connector de-rating curve

5.4.6 Initial insulation resistance

Conditipns: IEC60512-3-1, Test 3a

Method(A
Male
Test voltage: 500 V d.c.

All types: 500 MQ minimum initial, 250 MQ minimum after test.

d.€onnectors

5.4.7 Input to output d.c. resistance
Conditions: IEC 60512-2-1, Test 2a

Mated connectors
Connection points: Cable termination to cable termination

All types: 200 mQ maximum.
5.4.8 Input to output d.c. resistance unbalance

Conditions: IEC 60512-2-1, Test 2a
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ed connectors

Connection points: Cable termination to cable termination

Among all signal conductors, maximum difference between maximum and minimum

All types: 50 mQ maximum.

5.4.9

Transfer impedance

Not applicable.

5.5 Transmission characteristics

5.5.1

Compli
accordi

All tran
IEC 60

All tran
pair or

NOTE |
5.5.2

Conditi

Matled connectors

General

ance to this document, in respect to transmission characteristics, is\ dete
ng to specific test methods described in test group GP.

smission performance requirements apply between the reference'\planes speg
b12-26-100.

smission results shall be reported as worst case overall result for the corresg
pair combination after testing all samples.

h the following subclauses f'is the frequency, expressed in MHz.
Insertion loss (IL)

bns: |IEC 60512-26-100, Test 26a

All pairs: > 0,02X\/de from 1 MHz to 250 MHz.
Wheneyer the equation results in axvalue less than 0,1 dB, the requirement shall r¢g
0,1 dB.
5.5.3 Return loss (RL)
Conditipns: IEC 60512-26+100, Test 26b
Mated connectors
All pairs: > 64<20 log (') dB from 1 MHz to 250 MHz .
Whenever-the equation results in a value greater than 30 dB, the requirement shal
to 30 dB.
5.5.4 Near end cross talk (NEXT)

Conditions: IEC 60512-26-100, Test 26¢

Mated connectors
All pair combinations: > 94-20 log () dB up to 250 MHz .

Whenever the equation results in a value greater than 80 dB, the requirement shall revert
to 80 dB.

5.5.5

Far end cross talk (FEXT)

Conditions: IEC 60512-26-100, Test 26d

Mated connectors
All pair combinations: > 83,1-20 log (f') dB from 1 MHz to 250 MHz .

rmined

ified in

onding

vert to

| revert


https://iecnorm.com/api/?name=7cc3fadda46766f01238b20869585f1b

IEC 62946-02:2017 © IEC 2017 -17 -

Whenever the equation results in a value greater than 75 dB, the requirement shall revert to

75 dB.

5.5.6

Transverse conversion loss (TCL)

Conditions: IEC 60512-26-100, Test 26f

Mated connectors
All pairs: > 68-20 log (') dB from 1 MHz to 250 MHz .

Transfer conversion loss at frequencies that correspond to calculated values of greater than
50 dB shall revert to a minimum requirement of 50 dB.

5.5.7
Conditi

Transverse conversion transfer loss (TCTL)

pns: |IEC 60512-26-100, Test 269

Matled connectors

All

Transfg
greater

5.5.8
All

Propag
comply

5.5.9
All pair

NOTE 1
propagat

bairs: > 68-20 log () dB from 1 MHz to 250 MHz.

r conversion transfer loss at frequencies that correspond to calculated va
than 50 dB shall revert to a minimum requirement of 50.dB.

Propagation delay
pairs: > 2,5 ns.

ation delay test does not need to be performed, since it is assumed that con
by design.

Delay skew
combinations: > 1,25 ns.

his characteristic is calculated~ from the individual propagation delay measurements and,
on delay (5.5.8), it is assumed that connectors comply by design.

5.6 Mechanical characteristics

5.6.1
Conditi

Spdg
Res

Mechanical operation
bns: IEC 60512-9-1, Test 9a

ed: AO0.mm/s maximum

ts4.s minimum (mated and unmated)

ues of

nectors

as with

250
5.6.2

operations.

Insertion and withdrawal forces

Conditions: IEC 60512-13-2, Test 13b

Speed: maximum rate of 12,7 mm per minute

All types, insertion and withdrawal: 20 N maximum.

6 Tests and test schedule

6.1 General

This document states the test sequence (in accordance with this document) and the number
of specimens for each test sequence.


https://iecnorm.com/api/?name=7cc3fadda46766f01238b20869585f1b

-18 — IEC 62946-02:2017 © IEC 2017

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 validated against the
dimensional requirements and test sequences specified in this document.

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

Unless otherwise speC|f|ed mated sets of connectors shall be tested For contact resistance
measurermen :

during the complete test sequence so that, when un- mat|ng is necessary for a certdin test,
the same connectors shall be mated for subsequent tests.
6.2 Arrangement for contact resistance measurement
| O]
@
@
IEC
Key

1 Fixed connector.
Point B.
Point A. Measure the DC resistance across each of the 8 signal pins.

As short as practical (except for vibration test EP5, see 6.6.2.7).

Point C.

2

3

4

5 Free connector.
6

7 As short as practical (except for vibration test EP5, see 6.6.2.7).
8

Contact resistance measurement points.

Figure 7 — Arrangement for contact resistance measurement

The test procedure is as follows.
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a) Determine the resistance of the fixed connector between points A and B of Figure 7 by
calculation or by measurement. This resistance is noted and recorded as Ras.

b) Determine the resistance of the free connector between points B and C of Figure 7 by
calculation or by measurement. This resistance is noted and recorded as Rsc.

c) Measure the total mated connector resistance between points A and C, following the
requirements and procedures of IEC 60512, Test 2a. This resistance is noted and
recorded as Rac.

d) Calculate the contact resistance by subtracting the sum of the bulk resistance of the fixed
and free connectors from the total mated connector resistance.

Contact resistance = Rac — (Rasi + Rsci)

where I” indicates initial value.

6.3 Arrangement for vibration test (test phase EP5), see Figure 8

Ve

¢

2200

2200

IEC

Key

1 Fixed connector vibration feature.

Contact point.

Point A: secure to the non-vibrating member, measure the DC resistance across each of the 8 signal pins.
Point B: secure to the non-vibrating member.

Free connector.

Fixed connector rigidly fixed to the mounting plate.

Mounting plate.

o N o g b~ W N

Contact resistance measurement points (dimensions in mm).

Figure 8 — Arrangement for vibration test
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6.4 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.

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 in this document.

6.5 Preconditioning

Before | the tests are started, the connectors shall be preconditioned-under sfandard
atmosplheric conditions for testing as specified in IEC 60068-1 for a petiod of 24 h,{unless
otherwise specified by the detail specification.

6.6 Test schedules
6.6.1 Basic (minimum) test schedule

Not applicable.

6.6.2 Full test schedule
6.6.2.1 General

The following tests specify the characteristics to be checked and the requirementg to be
fulfilled|.

For a qomplete test sequence, 25 specimens are needed (Test groups AP, BP, CP, EP and
GP shgll each consist of 3 specimens. Test group DP shall consist of 6 specimens gnd test
group RP consist of 4 specimehs).

Contac} resistance tests apply only to the interface (see 6.2).

This space intentionally left blank

6.6.2.2L ~ Testgroup P — preliminary

All the specimens of test groups AP — GP shall be subjected to the preliminary group P tests
in the following sequence; see Table 3.

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 sequence given in
Tables 4 to 10.
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Table 3 — Test group P — Preliminary

and ground par
mA cutoff, 200
second ramp. N
breakdown or
flashover.

Test Test Measurement to be performed
hase
P Title IEC 60512 Severity or Title IEC 60512 Requirements
test no condition of test test no
P1 General Visual 1a There shall be no
examination examination defects that would
impair normal
operation
Examination of |1b The dimensions shall
dimensions and comply with those
mass specified in the detail
specification
P2 Contact All contacts/ Low level 2a 20 mQ maximum
resistance specimens contact
resistance
P3 500 V d.c., 2 min |Insulation 3a 500°"MQ minimym
hold resistance
P4 Withstanding Contact/contact 4a Subject specimpens to
voltage 250 V d.c. between
adjacent contagts. No
breakdown or
flashover.
All contacts to 4a Subject specimens to
test panel 500 V d.c. betwleen
bridged signal ¢ontacts
on plug and board side

el. 1
V per
o
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6.6.2.3 Test group AP — Mechanical endurance
Table 4 — Test group AP — Mechanical endurance
Test Test Measurement to be performed
hase
P Title IEC 60512 Severity or Title IEC 60512 Requirements
Test no condition of test Test no
AP1 General Visual 1a There shall be no
examination examination defects that would
impair normal
operation
Examination of |1b The dimensions
dimernsionsamd stratttomptyy with
mass those spécified in
the detail
specifieation
AP2 Contact All contacts/ Low level 2a 20/mQ maximum
resistance specimens contact
resistance
AP3 Mating / unmating [13a Measure the force 20 N maximyim
force necessary to mate /
unmate individual
ports at a maximum
rate of 12,7 mm per
minute
AP4 Contact All contacts/ Low level 2a AR 20 mQ mlaximum
resistance specimens contact
resistance
AP5 Temperature life [11i Subject mated Meet visual
specimens to a requirements, show
temperature of no physical gamage.
90 °C during, 7 days
AP6 Contact All contacts/ Low level 2a AR 20 mQ mlaximum
resistance specimens contact
resistance
AP7 Mechanical 9c Mate and unmate Meet visual
operation the specimens for requirement$, show
50 cycles at a max. no physical gamage
rate of 200
cycles/hour (18 s
max. duty cycle, e.g.
9 s mated, 9 s
unmated).
AP8 Contact All contacts/ Low level 2a AR 20 mQ mlaximum
resistance specimens contact
resistance
AP9 Mating// unmating |13a Measure the force 20 N maximyim
force necessary to mate /
specimens at a max.
rate of 12,7 mm per
minute
AP10 Contact All contacts/ Low level 2a AR 20 mQ maximum
resistance specimens contact

resistance
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6.6.2.4 Test group BP — Climatic
Table 5 — Test group BP - Climatic
Test Test Measurement to be performed
hase
P Title IEC 60512 Severity or Title IEC 60512 Requirements
Test no condition of test Test no
BP1 General examination Visual 1a There shall be no
examination defects that would
impair normal
operation
Examination of |1b The dimensions
dimrensions strattcompty with
and mass those specified in
the detail
specificatio
BP2 Contact resistance All contacts/ Low level 2a 20,mQ maximum
specimens contact
resistance
BP3 Rapid change of 11d Subject mated Meet visual
temperature specimens to requiremen{s, show
10 cycles between no physical
-40 °C and 60 °C damage.
with 30 min dwell at
temp. extremes and
1 min transition
between
temperatures
BP4 Contact resistance All contacts/ Low level 2a AR 20 mQ
specimens contact maximum
resistance
BP5 Damp heat cyclic 11m Subject mated Meet visual
specimens:to requiremen{s, show
10 cycles (10 days) no physical
between 25 °C and damage.
60 ¥C at 80 % to
100 % RH
BP6 Contact resistance All contacts/ Low level 2a AR 20 mQ
specimens contact maximum

resistance
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