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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 7-7: Detail specification for 8-way, shielded, free and fixed
connectors, for data transmissions with frequencies up to 600 MHz

FOREWORD

1) The [International Electrotechnical Commission (IEC) is a worldwide organization for st
all mational electrotechnical committees (IEC National Committees). The obje

mprising
promote

interhational co-operation on all questions concerning standardization in the electfical a elds. To
this lend and in addition to other activities, IEC publishes International Stangard i iffications,
Technical Reports, Publicly Available Specifications (PAS) and Guides S d bs “IEC

Publjcation(s)”). Their preparation is entrusted to technical committees; apy interested
in the subject dealt with may participate in this preparatory work. nd non-
govgrnmental organizations liaising with the IEC also participate in fhi . 2 closely
with |the International Organization for Standardization (ISO) in &ccor W ined by

agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg
congensus of opinion on the relevant subjects since eac
interpsted IEC National Committees.

possible, an intefnational
s representation |from all

3) IEC |Publications have the form of recomméndations™Qr i i National
Comjmittees in that sense. While all reastpabl 3 t of IEC
Publjcations is accurate, & r for any
misipterpretation by any end user.

4) In ofder to promote international uniformity, IE i i lications
trangparently to the maximu 31 i i icati . ijergence
betwleen any IEC Publicatiop’anq the i i s i icati ind|cated in
the lptter.

5) IEC |provides no markipg. pro indi i for any
equipment declared to be i i 5

6) All ugers should@
7) No lfability shall attac

men|bers of its tec

employees, servants or agents including individual expgrts and
ational Committees for any personal injury, property damage or

othe 9 soever, whether direct or indirect, or for costs (including legal fges) and
expgnses arising\out \of i use of, or reliance upon, this IEC Publication or any other IEC
Publjcations,

8) Attention is §rawn ative references C|ted |n this publication. Use of the referenced publicgtions is
indispeghsa y

The Intdrna BCLro ical Commission (IEC) draws attentlon to the fact that it is claimed that compliance

The IEC|takes-no postt oncerning the evidence, validity and scope of this patent right.

The holderlof this patent right has assured the IEC that he/she is willing to negotiate licences under reasongble and
non-disqriminatory terms and conditions with applicants throughout the world. In this respect, the statement of the
holder of this patent right is registered with IEC. Information may be obtained from:

Nexans
16, rue de Monceau
75008 Paris
France

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights
other than those identified above. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60603-7-7 has been prepared by subcommittee 48B: Connectors, of
IEC technical committee 48: Electromechanical components and mechanical structures for
electronic equipment.

This second edition cancels and replaces the first edition published in 2002. This edition
constitutes a technical revision.
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The following changes to the first edition have been made in this second edition:

e Many minor detail changes concerning the harmonization of this document, its
specifications and its test procedures with those contained in the other IEC 60603-7 series
standards.

e Significant performance improvements have been made to insertion loss and return loss,
now specified to 1 000 MHz, for special applications (ISO/IEC 15018).

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

FDIS Report on voting

48B 1664/ ENDILS A48B/1604/R\/D

Full information on the voting for the approval of this standard can Qe port on

voting jndicated in the above table.

A list df all parts of IEC 60603 series, under the general {i below
3 MHz|for use with printed boards, can be found on thg i

The cgmmittee has decided that the contents of i ntil the
maintenhance result date indicated on th x¥eb tp://webstore.iec.ch" in the data
related to the specific publication. At this date '

* recpnfirmed;
* withdrawn;
* replaced by a revised &ditiqn, 6r

+ amgnded.
A bilinfual versiop~Qf th

9,

ication mpaybe issued at a later date.
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INTRODUCTION

This detail specification describes connectors according to IEC 60603-7 series connectors
requirements.

This detail specification describes connectors that are similar to and backward compatible with
IEC 60603-7 series connectors. Backward compatibility definition and requirements are given
in 2.2.

The complete requirements for the connectors described herein correspond to this detail
specification and the current issues of |IEC 60603-7 series, which are referenced herein
accordingly.

@%
S
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CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 7-7: Detail specification for 8-way, shielded, free and fixed
connectors, for data transmissions with frequencies up to 600 MHz

IEC SC 48B: LF connectors

Specification available from:

IEC Central Office or the addresses shown on the inside cover

IEC 60603-7-7

Detail specification fofwo-part
cable to cabfe\gonnecto

intended for inside-bui
3 cabling systems

MHz

irs (8

ding

\Lyéical construction is for cable
mount for use in communication
cabling systems

Performance level(s): 1, 2

Assessment level(s): not applic

hble

Reference data: not applicable

/\ A
Information on the/a‘\@QbiINJprone\n&s\ﬁualified to this detail specification is not covered.
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1 General

1.1 Scope

This part of IEC 60603, which is part of the IEC 60603-7 series, covers 8 way connectors, up to
4 pairs, and specifies mechanical and environmental requirements, and electrical transmission
requirements for frequencies up to 600 MHz. These connectors are typically used as
category 7 connectors in class F cabling systems specified in ISO/IEC 11801:2002.1

The connectors are intermateable with IEC 60603-7-X series connectors.2

nt. For
tion of

Flectro-

IEC 600068-2-38, Environmental testing — RQtZ rature/

inner
pdance

beneral

cement

splace-

IEC 601352¢5, Solderléss connections — Part 5: Press-in connections — General requirgments,
test me¢thods and practical guidance

IEC 60352-6, Solderless connections — Part 6: Insulation piercing connections — General
requirements, test methods and practical guidance

IEC 60352-7, Solderless connections — Part7: Spring clamp connections — General
requirements, test methods and practical guidance

IEC 60512 (all parts), Connectors for electronic equipment — Tests and measurements

-

ISO/IEC 11801 contains various ‘category’ designations corresponding to various frequency ranges.
Intermateability definition and requirements are given in 2.2.

Interoperability definition and requirements are given in 2.2.

>~ 0N

Backward compatibility definition and requirements are given in 2.2.
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IEC 60512-1-100, Connectors for electronic equipment — Tests and measurements — Part 1-
100: General — Applicable publications

IEC 60603-1, Connectors for frequencies below 3 MHz for use with printed boards — Part 1:
Generic specification — General requirements and guide for the preparation of detail
specifications, with assessed quality

IEC 60603-7, Connectors for frequencies below 3 MHz for use with printed boards — Part 7:
Detail specification for connectors, 8-way, including fixed and free connectors with common
mating features

IEC 60603-7-5, Connectors for electronic equipment — Part 7-5: Detail specification for 8-way,
shieldgd;free—amd-fixedcormectors, for data trarrsmissions wittr frequerncies aato 250 MHz 5

IEC 60664-1, Insulation coordination for equipment within low-voltage Part 1:

Principles, requirements and tests

IEC 61(076-1, Connectors for electronic equipment — Product requj beneric

specification
IEC 61156 (all parts), Multicore and symmetrical pair/quad icatlons
ISO/IEC 11801:2002, Information technology — Genefic

ISO 1302, Geometrical Product Specifications S chnical
produdt documentation

ITU-T (5.117, Transmission aspects of

ITU-T [K.20, Resistibility of. telecomm nic
centre|to overvoltages and o

ITU-T K.44, Resistibili eléxc xnunication equipment exposed to overvoltages and

t installed in a telecommunigations

overcuyrents — Bazc re
ITU-T P.9, Measu pgementsto assess the degree of unbalance about earth

EN 5Q0289-1-14,
Electrigal Te
hardware

bles — Specifications for Test Methods — Paft 1-14:
g attenuation or screening attenuation of conhecting
2 Techn

This detail( specifica
cabling systems.

on covers connectors intended for use in inside-building commurfication

2.1 Terms and definitions

For the purposes of this part of IEC 60603, the terms and definitions given in 2.1 of
IEC 61076-1 and IEC 60050(581) apply. Some applicable terms are also covered in
IEC 60512-1.

2.2 Information on application

These connectors are interoperable with lower frequency or “category” IEC 60603-7 series
connectors.

5 To be published.
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2.21 Transmission performance categories

In this detail specification, the term “category”, when used in reference to transmission
performance, refers to those categories defined by ISO/IEC 11801:2002.

2.2.2 Complete connectors (pairs)

The complete connectors engage a total of 8 contacts.

The IEC 60603-7-7 connector includes the 8 contacts (1,2,3,4,5,6,7,8) of a standard
IEC 60603-7 series connector. In addition, the IEC 60603-7-7 connector includes 4 alternative
contacts_(6’,3’,4’,5’) located on_ the opposite side to the original contacts of a basic
IEC 60603-7 series connector.

A swit¢h is employed within the connectors to engage transmission p v airs of
terminations and the respective 4 out of 6 pairs of contacts, whi below
250 MIiHz, see 4.2.

Switch| operation is implemented by means of moving swi \sions on the free

connegtor (see 2.2.2.1 and 2.2.2.2).

2.2.2.1 Fixed connectors

IEC 60603-7-7 fixed connectors includg

These 7 free

connegtors.

The fixed connector (rea [ 8 switch

2.2.2.2 Freee

IEC 60603-7-7 free

The free connec j i ator protrusion, when placed in the extended position,
operatges the fixed. ce ich actuator.

The freé conn 8i itch actuator protrusions operate the free connector switch. The
absenge offi side channels (as in lower frequency or “category” IEC 60603-7-X
series |fixed_conpectoxs) cause the extended free connector switch actuator protrusjons to
move into the'retracted position upon insertion.

NOTE KA ‘free connector with fixed protrusions, which is not backward compatible with IEC 60603-f series
connectors, but is intermateable and interoperable with IEC 60603-7-7 fixed connectors, is specified in

IEC 61076-3-1106.

223 Interchangeability level

These connectors are intermateable, interoperable and backward compatible with IEC 60603-7
series connectors.

Interoperability of a IEC 60603-7-7 connector with a lower frequency IEC 60603-7 series
connector is assured by compliance with all transmission requirements of the lower frequency
IEC 60603-7 series connector when the fixed connector is mated with a full range of “test” free
connectors, or “test plugs”, as described in the lower frequency IEC 60603-7 series connector.

6 Under consideration.
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2.2.31 Intermateability

Intermateability is ensured by applying the “GO” and “NO-GQO” gauge requirements herein, and
adherence to dimensional requirements herein.

2.2.3.2 Interoperability

Interoperability of different IEC 60603-7-7 connectors is assured by compliance with all
transmission requirements when the connector is mated with the respective “test” connector as
described in Annex C.

Interoperability of a IEC 60603-7-7 connector with a lower frequency IEC 60603-7 series
connegtor is assured by compliance with all transmission requirements of the~Nower frefjuency
IEC 60[603-7 series connector when the fixed connector is mated with a 5t” free
connegtors, or “test plugs”, as described in the lower frequency IEC 60Q803-7 §ex ector.

2.2.3.3 Backward Compatibility

ce with
lower frefluency
lower frequency

The bgckward compatibility requirement ensures that a plug.o
this dgtail specification, mated with a jack or plug in complia
IEC 60[603-7 series connector, shall fully comply with the requi
IEC 60603-7 series connector.

224 Shielding/grounding

Shieldi ~ ey are specified herein.

2.2.5 Terminations

These|cable connectors dre te al li ecified
terminations.

Fixed pnd free g ecto
requirgments of Clguse ¢

Screer

to the

2.3

Conne to this

detail s
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IEC 60603-7-7 L INJL JL L {NJN]|IN

Reference to
this standard

Number denoting
performance level (PL)

Letter denoting the 1 | 750 operations
connector t¥pe N P R
< £IUU UPUI/G»L-LL{ID
Fixed version A

. N
Free version C o be@(;‘}@g\\,qré\@t
Number of contacts 1 VMX'\ \ \

Eight 8
/N_Frb\\d\méBMt finish
Letter denoting type of contact
Female E G(}N 9 -aIon
Male 2 Ps}ﬂezdu)TH(nlckel
N

Letter denoting ty;@ of termina\ion (
Crimp NC

Accessible |ns(%%
dlsplace/me\% DC
Non-acce eNn
displ (ID

P ace? 1 Customer specific requirements

Insu Ner&n\(\Pé)\ for cables
s X
SN,

Presétﬂ\conr%ction

Leftef denoting type of conductor
accomodation, or cable

Stranded wire

[ &

< |m|o [o-

Solid wire

Stranded or solid wire

Z

Board mounted

Tinsel wire

Tinsel or stranded wire

>l|H|m|n |
Mmio|>»|®

Serew terminal

Tinsel, stranded, or solid wire

NOTE  “L” stands for letter.
“N” stands for number.
Example:
IEC 60603-7-7 ABFM-E111: Fixed shielded connector, having 8 female contacts with
accessible IDC contacts, for stranded or solid wires, gold plated, meeting performance level 1.
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3 Dimensional information
Common characteristics are given herein for fixed connectors and free connectors.

3.1 General

The shape of the connectors may deviate from those given in the following drawings as long as
the specified dimensions are not influenced.

Dimensions are given in millimetres.

Drawings are shown in first angle projection unless specifically stated othe ure.

3.2 sometric view

See Figure 1.

TEC—1069706

NOTE The free connector protrusions move together, between the extended position and the retracted position, to
activate the switch within the free connector, see 2.2.

Figure 1 — Isometric view, example fixed and free connector,
free connector shown with both switch positions
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3.3 Common features

These connectors have common features concerning the arrangement of the contacts, mating
information, and the coupling device.

These connectors have the same common features as the IEC 60603-7 series connectors.

Mating alignment is controlled by a vertical and horizontal reference position and the centering
of the coupling device (latch).

3.4 Engagement (mating) information

Commpn dimensions are given in Figure 2 and in Table 1.

Care shall be taken that contacts avoid interference with the plastic of

The mating information shown can only be achieved with cable

attached.
] \ 12
A g /Gz
el Q = — 77 |
[
u \ N =1 |
N2 ~ |
| 015mm D E «
~ | 0,0061mND €D g o
B2 (44 (@)
D B
D \/ ———— o
T o4
f (&)
o P
l3
N2
- 0,15 mm
0,006 in |D
@ B2

IEC 1070/06

NOTE View D: preferred contact interface detail.

Figure 2 — Contact interface dimensions with terminated free connector
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Table 1 — Physical interface, contacts interface

Maximum Minimum
Letter

mm mm
A2 1,45 0,89
B2 0,61 0,51
C2 0,46 0,03
D2 2,79
E2 4,11
FZ 5,22 =

H2c 0,38 /\K

J2 0,64 0,3;/\\

K2 6,15 5,8\9\ \

M2d < 0.3

X
Z AN

P1a 0,50 05

N
= 050 (A Nse )

R2 487\~

AN
CcK2 { qe0 ( U oo

CR2 x N__/ 1,70

G2 (Angle) ( 100

NN

Wguration.
tor ognt onfiguration.

top of contact in this area, since it
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3.5 Fixed connectors

Common dimensions are given in Figure 3 and Figure 4 and in Table 2.

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

Contacts are shown at rest. Contacts shall always be contained inside guide slots. Contacts
shall move freely within their guide slots.

CN1

7R
& 0,06 mm |C
0,002in | C
'$' 0,05mm | X B
0,002 in X
/ O
Y
AD1 v

0,15 maximum taper

A1
] |
L
CK1
CP1
K1

=S
AB1 : ~
Q S> : AH1
SN\
@R 0\’2;§ T1 D
0010 C W1 Cc
-éb- 0,2\:n\m \> Cs1

0,010in | C
S1

CT

Q

IEC 1071/06

Figure 3 — Physical interface, fixed connector, front view
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SE1

AK1

AC1

/1]

SD1
SB1
T

AP1

AJ1

SA1

SG1

IEC 1072/06
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Table 2 — Fixed connector common dimensions

Letter Maximum Minimum Nominal
mm mm mm
A1 1,47
B1 0,71
K1a 5,84
S1 12,04 11,84 11,94
T1 4,19 3,94
W1 6,38 6,22
X1 6,86 6,68
Y1 2,34
AA1b 1,24 RN

AB1 0,38

\
AC1 6,96 6,76 L] O~\ess

AD1 0,13 <\

AH1h D
AK1 8,66 8,38 { & N
AL1° 149 \__ O\

AP14 ACTANNAVEEAY

CA1 2,30 220N\ T\

CB1 \/ 3,95\¢

CG1 0,10

CK1a NN

CN1 1,44 <

CP1 5,05 (\ 4,95 /

cQ1 6,00 — 5,80
CS1 [~ N 7,66
CT1 13,0\ \. A 12,9
SA1 < [ N L 531

SB1 A N ) 2,16
SD1 |

SE1d N N\ 5, >

sG1ef N\ . 5,80

Letter / A )

AJ1 angle '\ N 15°

@ K1, [CK1: Contact'zon completely within their individual contact zone in the area ind|cated.

b AA1f

¢ AL1 t be planar or coincident with the surface below the locking device as |long as
insefrti ing of free connectors is not inhibited. Projections beyond AL1 dimensipn shall

not prevent{i he free connector locking (coupling) device.

¢ SEM} Maximum
conmectors.)Applies™

extension of contacts below surface AC1, to avoid contact with shields|of free
the mated state.

¢ SG1:'Maximum forward extension of contacts above surface reference plane B, to avoid contact with shields of
free connectors. Applies In the mated state.

SG1: When this dimension is greater than 2,5 mm, and the fixed connector is mated with a lower frequency
IEC 60603-7 series free connector, then “additional switch function” (see 4.2) should be utilised, The clearance
requirement between signal conductors 6,3’,4°,5" of the fixed connector and the screen of a lower frequency
IEC 60603-7 series free connector are maintained when this dimension is 2,5 mm or less while the “basic
switch function” (see 4.2) is utilised. SG1 is typically 0,0 mm in the mated state with a IEC 60603-7-1,2,3,4,5
free connector.

9 AP1: Flat surface.

" AH1: True position.

NOTE 1 Care should be taken that all screen contacts of the fixed connector always make contact with the
screen contacts of the free connector in worst case condition to ensure reliable performance.

NOTE 2 All internal corners in the connector cavity should be 0,38 mm radius maximum unless otherwise
specified.
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3.6 Free connectors

Common dimensions are given in Figure 5 and in Table 3.

Full radius permitted on all contact slots.

SG2
T
cQ2 =
0,15C B
cs2
0,15C
as2 SA2 AD2
BC2| —., o s o / B
~ 2 N wm
8|5 ] ‘ 5 ¢
L [ia)
] ] ] (\ /\1\ <y
~ [ ( 1 &§~
2 X2 _ \ O
A2 N
BB2 — T BM2 <| o AB2
BP2 %
7x AH2 BA2 _ { 0,15C
0,15C A N S2
a\
N
T
BFp

Figure 5 — Physical interface, free connector

IEC 1073/06
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Table 3 - Common dimensions - free connector

Maximum Minimum Nominal
Letter
mm mm mm
A2 1,45 0,89 1,17
B2 0,61 0,51 0,56
S2 11,79 11,58 11,68
T2 3,38 3,12
w2 6,17 6,02
X2 6,51 6,36
AA2 1,24
AB2 0,64 0,38
AC2 6,71 6,50 6,60 |
AD2 0,64 0,13 (
AH22 1,04
AX2 1,32 \
AY2 2,87 2,67 \
BA2 12,32 &
BB2 1,14 0,38 NERR AN
BC2 1,02 0,51 "\
BF2 0,64 N\
BL2b 8,36 / \
BM2 15,88 _ Y46y ] ¢
BN2 9,24 A\ 2P S
BP2 G < AV
CA2 2,20 00N\ [/
CB2 3,95 3,75
CG2 422 —~ Q12
CN2 130 \ 1,207
CRR 505 NP\ 495
1cQ2 \ 5,70¢ ) 75,50
[cS2a AN\ 7,66
o2 D 42,85 > 12,75
/ .Sa2 4,22
L 38N NI AR 1P
L\ \ SD2\ N 4,95
\ SE2 N 6,85
\SG2 6,85

NOTE Full radius permitted on all slots.
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4 Terminations

A connector may include multiple terminations between the cable termination and the
separable contact interface. These may include press-in (compliant pin) connections of jack
springs into PCBs, for example. All terminations shall meet the relevant termination
requirements.

In the case where a type of solderless termination is used which is not covered by any IEC
standard and the supplier cannot demonstrate similar level of performance or there is no
applicable IEC 60352 standard to be used as a reference, the supplier shall show conformance
with t full test schedule in 7 7 for all passible variations of terminations for example each
cable [construction type (screen construction types, wire construction (solid, flexiblg)) the
connegtor is intended to be used for.

Free gonnectors are intended to be terminated to cable to pro ide { cable
assemplies. The connector type designation provides basic ter i type of
condugtor (tinsel, stranded, solid) to which the conductor ma ype of
connegtion used (solder, insulation displacement, etc.). SpeCifi gauge
size, type and thickness of conductor insulation, size and jacket,
etc., afe not intended to be part of this specificatiorn imva free connector’s
interiof details to accommodate differing wire gauge , etc., do not frequire
the genperation of new free connector specificatio

If the @ anufacturer shall assyre that
all terminations comply with the relevant S Wi of the cable types.

4.1

If a typ i 3 ichN hy’a IEC 60352 series specification i$ used,
the suppli S igbilj ming tests and demonstrating a I¢vel of
perforn i ; i i

4.1.1 Insulatio

Shall gonform to

4.1.2

Shall dor

4.1.3 Insulation piercing terminations

Shall donform to IEC 60352-6.

41.4 Compliant pin (press-in)

Shall conform to IEC 60352-5.

4.1.5 Spring clamp terminations

Shall conform to IEC 60352-7.

4.1.6 Non-referenced termination types

If a type of termination is used, which is not covered by any IEC 60352 series specification, the
supplier shall assure its reliability by performing similar tests, and demonstrating a similar level
of performance, to those covered by IEC 60352 series.
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Solder terminations

terminations are not covered in IEC 60352 series and are allowed.

4.2 Switch function

006(E)

Minimum switch function requirements are given and are identified as “basic switch function”.

Additional switch functions are given and are identified as “additional switch function”.

Switch

4.2.1

The bg
respec

is permpanently connected to the termination.

4.2.2

functions are illustrated in 6.2 and Figure 16 and Figure 17.

Basic switch function

sic switch function uses a single pole switch for each alternate
tive standard contact to either the screen or the alternate co

Additional switch function

The additional switch function uses a double pole switch for e

the re

contac} i

nor thg respective standard contact is pé

4.3

Accesgories are not specified.

4.4

Fixed

4.41

Fixed ¢onnector gri

4.4.2

Fixed

4.5

Mounti

Accessories

onnector un
Hole pat:r

ect the
contact

onnect
ernate
contact

hg.information for free connectors onto cables is not specified.

5 Gauges

5.1

Gauge

Fixed connectors

s shall be made according to the following requirements:

Material: tool steel, hardened.
v = Surface roughness, according to ISO 1302.

Ra=0
A 0,01

,25 um maximum
mm wear tolerance shall be applied.

Clearance shall be provided for signal contacts and screen contacts (not shown on drawings).
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4

CB3

IEC 1074/06

Figure 7 — Fixed connector additional go gauge

37

091/05
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IEC 092/05
NOTE 1 Four places.

A /

=
L‘ W 4“ &=}

IEC 093/05

NOTE 1 Four places
NOTE 2 Six places
NOTE 3 All around.

Figure 9 — “No-go” gauge height
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CT5

0
!

27—

Te)
<
(@)
1
| cas |
Width gauge [075/06
. cT7 .
l | O\
| | NBSSERN
O 1 I NN
~ \>
<
(@)
IEC 1076/06
IEC 1077/06

Depth gauge

Figure 10 — Fixed connector additional no-go gauges
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Table 4 — Fixed connector gauge dimensions

9

. . Nominal
Letter Maximum Minimum (ref)
mm mm mm
s3 11,796 11,786
s5 12,050 12,040
s7 11,68 11,58
X3 10,16
AB3 0,51 0,389 0,450
AC3 6,716 6,706
AC5 6,45 6,35
AC7 6,970 6,96
BC1 0,89 0,64 0,76\
w3 6,12 6,109
w5 6,38 6,365 <
w7 5,97 5,89 N\ el
AK3 8,357 8,346 AKX
AK5 8,13 B05 )
AK7 8672 | (86 )
N

Table 5 — Fixed connector, additiohal, g

Letter mmuh\ ) Minimum

mﬁ\ mm

cag 217 N 2,03

NCA5 (N 217 2,03

NMONCAT O\ 2,31 2,3

> GA9 217 2,03

CB3 N 2,27 2,08

N3N\ 5,7 5,55

cag /) 5,7 5,55

©Q7 5,7 5,55

\ cQy 6,01 6,0

\  ©f3 12,87 12,81

\ CT5 13,01 13,0

CT7 12,87 12,81

CT9 12,87 12,81

dimensions
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5.2 Free connectors

Gauges shall be made according to the following requirements:
Material: tool steel, hardened.

v = Surface roughness, according to ISO 1302

Ra = 0,25 pm maximum

A 0,01 mm wear tolerance shall be applied.

A

we A 7 g
© ©)
( N
V0 40.%
A - ATZ - 8

AD4 & \

—— AD4

AK4

AB4

NQ Width gauge.
oT Height gauge.

Figure 11 — “No-go” gauges

EESy

IEC 094/05
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CT4

o

60603-7-7 © IEC:2006(E)

9

p:
(@]
cQ4 IEC 1078/06
Width gauge
CT6
o > 5
; \

C

IEC 79/06

N\

M

\

]
<
(@]

CQs

Height gauge

IEC 1080/06

Figure 12 — Free connector additional no-go gauges
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Table 6 — Free connector NO-GO gauge dimensions

Maximum Minimum
Letter
mm mm
S4 11,593 11,582
S6 11,989 11,887
w4 6,02 6,010
W6 6,40 6,30
AB4 0,38 0,0
A4 6-01 664
AC6 6,512 6,502 (
AD4 0,127 o,o/\& )
AK4 9,42 9,3§\ \
AT2 15,29 1539\
AX2 0,635 /\\38\\
v AD6\>
e — - - - - - - -~ A — ADSE
\75 \
c8
V) 8
AW
8- | 1 Y {/\ —
IN N I / F N
AA4 || za4 SN TR AJ2
AC6
AY2 Q X4 o Al g
N >
\&d =10,05 mm [C] = -
2 W6
=] 0,05mm [[C] -
S8 -C-
! e —
ction A-A

@

ABG

P5/05

4
T

AL '
AT aruuriu.

Figure 13 — “Go” gauge
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CT2

CA2
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Figure 14 — Free connector additional g

Table 7 — Free connector GO gaug

Q2 IEC 1081/06

Letter Maximun}/ \Nﬁn\irﬁum\

mm [ () . _/
z B b
S8 G1dar AN 1udse
T4 15 4,013
W6 NN 6,187
X4 \ 8604 6,594
va SO\ e 2,34
24 234 2,29
ARy 1,255 1,245
3B 0,38 0,0
(ACS NN 6,767 6,756
ADS N/ 0,13 0,0
Kh, > 8,357 8,346
AW2 \ 9,42 9,32
\X2._/ 0,64 0,38
AY2 0,305 0,295
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Table 8 — Free connector additional gauges dimensions

5.3 Probes

Probe damage testing is not specified.

5.4 Contact resistance

Contag

5.5 Test paneljor
These|connectors

proof t

6 Ck

All the
switch

6.1

Maximum Minimum

Letter
mm mm

CA2 2,22 2,21
CA4 2,22 2,21
CA6 2,22 2,21
CA8 2,0 1,99
caQ2 5,81 5,71
e 564 574
cQs6 57 560 |
cas 5,81 5,71/\& )
CcT2 12,96 1286\
CT4 12,85 1284\ X
CT6 12,96 I N2ag D
CcT8 12,96 TABEN

t resistance is only

bsting.

General

Compl

ance 10 the test schedules IS Intended 10 ensure the reliabllity or all perior

oltage

ng the

mance

parameters, including transmission parameters, over the range of operating climatic conditions.
Stable and compliant contact resistance is a good indication of the stability of transmission
performance.

The characteristics given within this specification are those that are specific to IEC 60603-7-7.
The other relevant characteristics are given in the series IEC 60603-7-X. A connector
complying with IEC 60603-7-7 also complies with the other lower levels of IEC 60603-7-X.
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Pin and pair grouping assignment

For those specifications for which pin and pair groupings are relevant, unless otherwise
specified, the pin and pair grouping assignments shall be as shown in Figure 15.

Whife-orange

d

Whit

te-green \/
& hr
BiGe

WH

/\

~
~
>
-
-

-
N —
w
E
)]
[}
~N —
oo —

range

ite~blue

Figure 15 — Fixed connector pin an
(fro iew ©

&\v

Green

White-brown

Brown

Figure 16 — Basic switch function

IEC 1083/06
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White-orange

Orange 2
N %
. _ ,_
White-green L 3
mr 4a
—
Blue | 4
SN
b
White-blue E (\\6\
Tl O\
— A
Green | Q\N
N\
~— [ >
White-brown w -
/@ / (\ \> 8
Brown N

IEC 1084/06

6.3 [Climatic category

The lowest and highes s d at|on of the damp heat, steady stdte test
should| be selected from\the_ ¥ ! . The connectqrs are
classiffed into cli ' in“ae ce with the general rules glven in IEC 60068-1.
The following pre e and severity of the damp heat steady state tegt have

been sglected to co € @ geries cables (for cables used with these conneftors).

CH catego Temperature range Damp heat steady state
& °C days

\ 4\0@7}751 —40 to +70 21

6.4 Electrical characteristics

6.4.1 Creepage and clearance distance

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.
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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.

Table 10 — Minimum distances

Minimum distance Minimum distance
between contacts and chassis between adjacent contacts
Type Creepage Clearance Creepage Clearance
mm mm mm mm
A C 1,40 0,51 0,36 0,36

6.4.2 Voltage proof

Condit|ons: IEC 60512, test 4a, Method A.
Standgrd atmospheric conditions.

Mated [connectors:

1 000 Y d.c. or a.c. peak, contact-to-contact,
1 500 Y d.c. or a.c. peak, contact-to-tezg

6.4.3 Current-carrying capacity

Conditlons: IEC 60512, test 5b.
All conltacts, connected\in se

The cUrrent carryi
1 shallljcomply w ] ) i in Figure 18.

AN

61076-

v

N\

0 P
0 10 20 30 40 50 60 70 80

Ambient temperature of connector °C

IEC 097/05

Figure 18 — Connector de-rating curve

30 °C maximum temperature rise when applying 0,75 A at 60° C.
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6.4.4 Initial contact resistance

Conditions: IEC 60512, test 2a.

Mated connectors. Arranged according to 7.5.
Connection points: as specified in Figure 19.
Signal contacts: 20 mQ maximum.

Screen contact: 20 mQ maximum.

Switch|contact: 20 mQ maximum.

6.4.5 Input to output d.c. resistance

Conditlons: IEC 60512, test 2a.
Mated |connectors.

Connettion points: cable termination to cable terming .

Signalicontacts: 200 mQ maximum.
Screer]: 100 mQ maximum.
i alnNCe u

6.4.6 ance

Condit
Mated
“able termination.

Conne

Amond conductors, maximum difference between

minimu
50 mQ

6.4.7

maximu

m and

Condit . Method—C-

Method A.
Mated connectors.
Test voltage: 100 V d.c..

Each contact and screen to all others: 500 MQ minimum.
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6.4.8 Transfer impedance

Conditions:
Annex |, transfer impedance test method.

Mated connectors, terminated with each cable construction intended to be allowed for these
connectors.

All types:

0,05(/1°) QO from Tto 10 MHz.

0,01(N1Q from 10 to 80 MHz.

NOTE f|s the frequency expressed in MHz.
6.5 Transmission characteristics

Categqry 7 performance level, respective to transmission rmined
accordjing to specific test methods described in test greup E:

Categqry 7 transmission performance interoperals i ctors is
determined by tests conducted whep/th i j ven in
Annex|C.

Transmission performance backward ¢ompatibil

connegtors with the full range of free on o
biltv o s

Interogerability and backward\compatihility
them dgainst the limits in IEC 6 nex C.

he demonstrated by testing the fixed
plugs” described in IEC 606p3-7-5.
ectors shall be demonstrated by [testing

All trapsmission rfo juirements apply between the reference planes specified in
Clausg D.8. @

All tra VIHz to

600 Mk

NOTE
6.5.1
Condit

Mated [connectors.

All types: < 002,/ dB up to 1 000 MHz.

Whenever the formula results in a value less than 0,1 dB, the requirement shall revert to
0,1 dB.

6.5.2 Return loss

Conditions: Annex F, return loss.
Mated connectors.

All types: 68 — 20log(f) dB up to 1 000 MHz.
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Whenever the formula results in a value greater than 30 dB, the requirement shall revert to
30 dB.

6.5.3 Propagation delay

All types: 2,5 ns.

NOTE Propagation delay test does not need to be performed, since it is assumed that connectors comply by
design.

6.5.4 Delay skew

All types: <1,25 ns

NOTE Pelay skew test does not need to be performed, since it is assumed that conneciq Wby design.

6.5.5 NEXT loss

Conditlons: Annex G, NEXT loss, pair to pair.

Mated [connectors, between all combinations of 2 pairs of con

All typgs: 102,4 — 15log(f) dB.

Whengver the formula results in a v equirement shall rgvert to

80 dB.

ue

6.5.6 Power sum NEXT loss (for infor

-

Mated [connectors, betyeen eas i pairs combined.

Condit|ons:

NOTE [This characterist A pliance to pair-to-pair NEXT (6.5.5) and there is no necessity to test
it.

6.5.7
Condit|lonss

Mated [connegtors, een all combinations of 2 pairs of contacts.

All types—90—15togtdB:

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

6.5.8 Power sum FEXT loss (for information only)

Conditions:
Mated connectors, between each pair and all other pairs combined.

All types: 87 — 15log(f) dB.

NOTE This characteristic is achieved by compliance to PP FEXT (6.5.7) and there is no necessity to test it.
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6.5.9 Transverse conversion loss

Conditions: Annex J, transverse conversion loss.
Mated connectors.

All types: 68 — 20log(f) dB.

Whenever the formula results in a value greater than 40 dB, the requirement shall revert to

40 dB.

NOTE TIhis requirement applies up to 100 MHz Test methods for frequencies above 100 MHz are not

yet fully

stabilized.

6.5.10| Transverse conversion transfer loss

Condit|lons: Annex J, transverse conversion transfer loss.
Mated |connectors.
All types: 68 — 20log(f) dB.

Whengver the formula results in a value grea &\
40 dB.

NOTE [This requirement applies up to 100 MHz.
stabilized.

6.5.11| Coupling atten

Conditlons: According g attenuation test method.

Mated connecto@

All typgs

NOTE [Tk
unbalange a
on the fyill bandw

6.6 Mechanical characteristics

vert to

yet fully

hce and
are met

6.6.1 Mechanical operation

Conditions: IEC 60512, test 9a.

Speed: 10 mm/s maximum.

Rest: 1 s minimum (mated and unmated).
PL1: 750 operations.

PL2: 2 500 operations.

NOTE PL1 and PL2 are defined in 2.3.
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6.6.2 Effectiveness of connector coupling devices
Conditions: IEC 60512, test 15f, and Annex B.
Mated connectors.

All types: 50 N for 60 s + 5 s.

6.6.3 Insertion and withdrawal forces

Conditions: IEC 60512, test 13b, and Annex L.

Speed[tOTmMmM/S TITAXITITUTT.

All types, insertion and withdrawal: 30 N maximum.

7 Tests and test schedule

7.1 General
See |IE[C 61076-1.

All the| requirements and test schedules apply
switch |unless otherwise specified.

ng the

This detail specification states the test seq nd the
numbelr of specimens for each test sequer

Individpal variants may be

U7

It is permissible to limitxthe j € whole
range for which approyalNis {equi which ntay-be less than the range covered by the detail
specifigation), bl@: featureyand characteristic shall be proved.

The cpnnectors

processed in a careful and workmanlike mannper, in
accordance with goqu :

Unless i 3 ifi a sets of connectors shall be tested. For contact res|stance
measufremerfs, ca gken to keep a particular combination of connectors tagether
during |the™eom est sequehce, that is, when unmating is necessary for a certain test, the

same ¢on

7.2 [lest procedures and measuring methods

The teptimethods specified and given in the relevant standards are the preferred methgds but
are not necessarily the only ones that can be used. In case of dispute, however, the specified
method shall be 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 gives results equivalent to those obtained by the methods
specified.

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

conditions for testing as specified in IEC 60068-1 for a period of 24 hours unless otherwise
specified by the detail specification.
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7.4 Wiring and mounting of specimens
7.41 Wiring

Wiring of these connectors shall take into account the wire diameter of the cables defined in
IEC 61156 parts 2, 3, 4, 5 and 6 as applicable. Where wiring and/or shielding of test specimens
is required, the detail specification shall contain information suitable to comply with the
selected methods of test.

7.4.2 Mounting

When mountmg is requwed in a test, unless otherW|se specmed the connectors shall be rigidly
mounté¢ '
specifi

bd connectlon methods, fixing deV|ces and panel cut outs.

7.5 Contact resistance measurement arrangement and proced

Arrangement and procedure for contact resistance measureme

7.51 Arrangement for contact resistance measuremé

For the measurement of contact resistance, the po hall be as shpwn in

Figure([19.

IEC (98/05

NOTE 1 Fixed connector.

NOTE 2 Point B.

NOTE 3 Point A.

NOTE 4 As short as practical (except for vibration test CP1 see 7.3).
NOTE 5 Free connector.

NOTE 6 As short as practical (except for vibration test CP1 see 7.3).
NOTE 7 Point C.

NOTE 8 Contact resistance measurement points.

Figure 19 — Arrangement for contact resistance measurement
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7.5.2 Test procedure for contact resistance measurement

Determine the bulk resistance of the fixed connector between points A and B of Figure 19
by calculation or by measurement. This resistance is noted Rug.

b) Determine the bulk resistance of the free connector between points B and C of Figure 19 by

calculation or by measurement. This resistance is noted Rpg.
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 Rjc.
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.
Contadgt resistance = RAC - (RAB| + RBC|)
where | indicates initial value.
7.6  Arrangement for dynamic stress tests (test phase CP

>203,2
. e
Q\ g
\ IEC 099/05
NOTE 1 Fixed connector vibration feature.
NOTE 2 Point B
NOTE 3 Point A. Secure to the non-vibrating member.
NOTE 4 Point C. Secure to the non-vibrating member.
NOTE 5 Free connector.
NOTE 6 Fixed connector rigidly fixed to the mounting plate.
NOTE 7 Mounting plate.
NOTE 8 Contact resistance measurement point.
Figure 20 — Arrangement for dynamic stress tests

7.7 Test schedules

The test parameters required shall not be less than those listed in Clause 6.
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7.71 Basic (minimum) test schedule

Not applicable.

7.7.2 Full test schedule

60603-7-7 © IEC:2006(E)

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

fulfilled.

For a complete test sequence, a minimum of 52 + N specimens are needed. This equals 5
groups of 10, 1 group of 2 and N groups of 1. The 5 groups of 10 shall be for test group A, B,
C, D, and F. The group of 2 shall be for the transmission performance testing, group E. The N

groups
screen

Where
the inte¢rface between plug and jack (see 7.5).

7.7.2.1 Test group P — preliminary tests

All spsg
subjec

The s
each g
alterat
characteristics.

not otherwise stated, contact resistance tests, including scrg

ih cable

only to

pecimens shall be

tors in

equence given, with required
to verify additional con

nector

Test Nt (\ \J Measurement to be performeg
hase
P Titl C 605 e)&%it\);}r Title IEC 60512 Requirements
test n \f\on io test test no.
P 1 General \/ Visual 1a There shall be|no defects
examinati examination that would imppgir normal
operation
Examination 1b The dimensionfs shall
of dimensions comply with thpse
and mass specified in the detail
4 \ specification
P2 Polani ati\on
not.applisable
P3 Contact Measurement points [ Millivolt level [2a Contact resistance =
reésistance as in Figure 19 method or 20 mQ maximym
- contact
All signal _ resistance —
contacts/specimens specified test
current
method
P4 Test voltage 100 V Insulation 3a 500 MQ minimum
+15Vd.c. resistance
Method C
Mated connectors
P5 Contact/contact Voltage proof |4a 1000 V d.c. or a.c. peak
Method A
Mated connectors
All contacts to 1500V d.c. or a.c. peak
screen
Method A
Mated connectors
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7.7.2.2 Test group AP
Table 12 — Test group AP
Test Test Measurement to be performed
phase Title Test Severity or Title IEC 60512 Requirements
condition of test Test no.
AP 1 Insertion and IEC Connector locking device Insertion force 20 N
withdrawal 60512, depressed maximum
forces 13b Withdrawal force 20 N
maximum
AP 2 Effgotivangcecs of LEC Rata of laoad app“r\a“r\n EQ N for 80 i 5 s
connector 60512, 44,5 N/s maximum
coupling device | 15f
AP 3 Rapid change of | IEC -40 °Cto 70 °C )
temperature 60512, Mated connectors
11d 25 cycles 1 = 30 min
Recovery time 2 h /\
AP 4 Test voltage 100 V Insulation Sa\ SM min{mum
+15Vd.c. resigtanc
Method C \
Mated connectors
AP 5 Measurement points as i act Ysa\) 20 mQ maxifnum change
Figure 19 rgsistance from initial
All conta%s/specime@\ N,
AP 6 Contact/confact: ° \% Itag\sJ 4a 1 000 V d.c.|or a.c. peak
Method proaf
Mated connector:
All contalcts to_screems 1500 V d.c.|or a.c. peak
Method
M§ted\co ectogs
AP 7 nmated sQ ecto\ré Visual 1a There shall he no defects
examination that would impair normal
operation
AP 8 Cyclic da C
heat 068-
\ Halfof the samples in
}ated state
alf of the samples in
/\ \ unmated state
AP 9 \/ Measurement points as in | Contact 2a 20 mQ maximum change
Figure 19 resistance from initial fgr signal
All contacts/specimens contacts
100 mQ maximum input
to output reslistance for
AP 10 | Insertion and IEC Connector locking device Insertion force 30 N
withdrawal 60512, depressed maximum
forces 13b Withdrawal force 30 N
maximum
AP 11 | Effectiveness of |IEC Rate of load application 50 Nfor60s +5s
connector 60512, 44,5 N/s maximum
coupling device [ 15f
AP 12 Unmated connectors Visual 1a There shall be not
examination defects that would impair
normal operation
AP 13 | Solderability As applicable
AP 14 | Resistance to As applicable

soldering heat
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Test Test Measurement to be performed
phase Title Test Severity or Title IEC 60512 Requirements
condition of test Test no.
AP 15 Contact/contact: Voltage 4a 1000V d.c. or a.c. peak
See Method A proof
Note Mated connectors
All contacts to screen: 1500 V d.c. or a.c. peak
Method A
Mated connectors
NOTE Do not perform step AP 15 if solderability and resistance to soldering heat is not performed.

@%

r
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7.7.2.3 Test group BP
Table 13 — Test group BP
Test Test Measurement to be performed
phase Title IEC 60512 | Severity or condition of Title IEC 60512 Requirements
test no. test test no.
BP 1 Locking device 2 N operations — see See Annex B
mechanical mechanical operations
operations
BP 2 |Mechanical 9a NI2 operations — see PL 1(N) = 750
operations mechanical operations PL 2(N) = 2 500
Speed 10 mm/s
Rest 1 s (when mated and
unmated) Locking device
inoperative A
BP 3 ||Flowing mixed [11g 4 days 19 \>
gas corrosion Half of the samples in
mated state
Half of the samples in
unmated state /\ S
BP 4 Measurement points as in ac a &O mQ maximum change
Figure 19 resistance from initial fqr signal
All contacts/specimens contacts
100 mQ maxymum input
G > to output resfstance for
‘\, screen
BP 5 Mechanical 9a \_/
operations
BP 6 Contact 2a 20 mQ maximum change
resistance from initial fqr signal
contacts
100 mQ maxymum input
to output resfstance for
screen
BP 7 Insulation 3a 500 MQ minimum
ethod C resistance
ated connectors
BP 8 o Contact/contact: Voltage 4a 1000 V d.c.|or a.c. peak
Method A proof
Mated connectors
All contacts to screen: 1500 V d.c.or a.c. peak
Method A
Mated connectors
BP 9 Vstrat ta FHrere—stratt-be no defects
examination that would impair normal
operation



https://iecnorm.com/api/?name=9a6a0d59adf7ee8733b62ee860412219

— 48 —

60603-7-7 © IEC:2006(E)

7.7.2.4 Test group CP
Table 14 — Test group CP
Test Test Measurement to be performed
hase
P Title IEC 60512 | Severity or condition of Title IEC 60512 Requirements
test no. test test no.
CP 1 Vibration 6d F =10-500 Hz Contact 2e 10 ys maximum
Ampl. = 0,35 mm disturbance
Accel. = 50 m/s
10 sweeps / axis
Measurement points as
in Figure 20 /‘
CP 2 Measurement points as in | Contact 2a ce of plug
Figure 19 resistance iveen
. and
All signal contacts and t
screen / specimens
m{»maximum change
fromAnitial for signal
contacts
\ 100 mW maximum input
to output redistance for
screen
N\
CcP 3 Test volt M >a 500 MQ min|mum
100 V &c.
Method
Mated connector
CP 4 1a There shall e no

VAN

Unmateﬁ)m@
/N

ual
exdamination

defects that
normal oper

would impair
htion

9

@\y
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7.7.2.5 Test group DP
Table 15 — Test group DP
Test Measurement to be performed
Test
phase Title Test Severity o:eictmdltlon of Title Test Requirements
DP 1 Electrical load | IEC 5 connectors 0,5 A 5 connectors
and 60512, 9b
temperature 500 h 70 °C No current: 5 connectors
Recovery period 2 h
DP 2 Taost \lr\“‘ogn: lnculatian IEC Him
100 V d.c. resistance 60512,
Method C 3a
Mated connectors
DP 3 Contact/contact: Voltage C 1 000 X d.c. g a.c. peak
Method A proof 6051
Mated connectors a
All contacts to screen: | S(M.c. olf a.c. peak
Method A
Mated connectors \
DP 4 Unmated connectors Visual EC There shall be|no defects
xaminati 60812, that would imppgir normal
f\ o\ 1a operation
DP 5 Measurgmeny _poj ts\xs i G nta(qt) /ﬁEC 20 mQ maximym change
Figure 1 resjstance 60512, from initial for signal
. 2a contacts.
All signal tactsh\an
screen / fpecimens 100 mQ maxinjum input to
output resistar|ce for
screen.
DP 6 Mechanical Anne \anth, fre fi)&iJ Annex L | Passing go/no|go test
gauging [\ connector
DP 7 Gauging nex Il signal sontacts and Contact IEC 10 us maximum
continuity sCreen Aspesimens disturbance |60512,

2e
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7.7.2.6 Test group EP
Table 16 — Test group EP
Test Measurement to be performed
Test
IEC 605 . .
phase Title 12 test Severity o:eictmdltlon of Title Test Requirements
no.
EP1 Insertion IEC Per 6.5.1
loss 60512,
test 25b
and
Annex E
EP 2 All pairs, both directions, NEXT loss IEC Per 6.5\
(pair to pair) 60 ,
st
d
Annex
EP 3 All pairs, both directions Retur Ios\ IEN Per\&@z
68512,
&e;s e
o}
Anne
EP 4 All pairs, both directi \/}E T loss\ | IEC Per 6.5.7
(pair to pair) 0512,
est 25a
and
Annex H
EP 5 nsverse |AnnexJ |Per6.5.9
copversion
ss
EP 6 \( ~ Transverse | AnnexJ |Per 6.5.10
conversion
Q transfer loss
EP 7 Input to oufpu Millivolt IEC Signal contact|resistance =
resistance level 60512, 200 mQ maximum
method test 2a )
Screen resistapce =
100 mQ maximum
EP 8 Resistance )ﬁeasurement points as Millivolt IEC Unbalance res|stance =
balange B defined in 6.4.6 level 60512, 50 mQ maximym
) method test 2a
All signal contacts and
switch contacts /
specimens
NOTE | Alf measurements to be performed on mated connectors.
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7.7.2.7 Test group FP
Table 17 — Test group FP
Test Measurement to be performed
Test
phase Title Test Severity o:eictmdltlon of Title Iigs(ti(:f;m Requirements
FP 1 Surge test ITU-T Mated connectors, Test 2.1 and 2.2:
Table 2a /2b, Acceptance criteria A
K.20 Basic test level per ITU-T K.44,
Tests 2.1.1a, 2.1.1b, 2.1.3, Clause 9,
2.2.1a and 2.3.1a Test 2.3:
cceptance friteria B
peNTUATK.A4,
Clausg"9
FP 2 100V + 15V d.c. Insulation 0 Q minimum
Method C resistance
Mated connectors
FP 3 Unmated connectors Visual 'thry)shall be no

exaprination

defects that

X
=

ormal oper

would impair
htion

3

D
O
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7.7.2.8 Test group GP
Table 18 — Test group GP
Test Measurement to be performed
Test
phase Title Test Se.v.erlty or Title Test Requirements
condition of test
GP 1 High IEC 500 h 70 °C
temperature 60512, 9b [ Recovery period 2 h
GP 2 Cyclic damp IEC 21 cycles.
heat 60068-2- Low temp 25 °C
38 High temp 65 "C
Cold subcycle
-10 °C
Humidity 93 %
Half of the samples
in mated state
Half of the samples
in unmated state
GP 3 Additional tests are o)
for further study
GP 4 T ansfer nnex I\ | Per6.4.8
ce
GP 5 50289- | Per 6.5.11

/\

tten atlr@

14

9

S
W
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Annex A
(normative)

Gauging continuity procedure

A.1 Object

The object of this test is to check whether in the worst case conditions for the free connector
the electrical continuity is guaranteed for signal contacts and screen.

A.2 |Preparation of the specimens

A gaud

A.3 |Test method

Apply fo the test specimen and to the gauge a circuit/accerdi r each
individ ' ‘
For thg test of the signal contacts, ) j moved
upward i '

fo both
r. This

For thg
sides pf the connector

During| this movement,
arrow in Figure @

A4

by the

The fi
monitol

Ms is

A.5

The gqugésshall be made according to the following specification:

Material: tool steel, hardened with suitable plating finish.
Surface roughness: according to ISO 1302, Ra: 0,25 pm maximum.
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—2

)
. ©
7
c1 D1
B ()
F1
H1 >
J1 QD\
9
Il

N1 | p1 ‘/Q K1 ™ @ L1
[ ¥ I
X1 1.\ \)

S$1
lg——————
IEC 10¢/05

NOTE 1 Sharp
NOTE 2 Insulation Part
NOTE 3 i
NOTE 4

Figure A.1 — Gauge
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Table A.1 — Continuity gauge dimensions

Letter Maximum Minimum
mm mm

A1 11,59 11,57

B1 4,90

c1 0,8 0,6

D1 4,12 4,10

E1 15,0

F1 0,89 0,79

H1 0,47 0,45

J1 0,69 059 N\

L1 6,72 6.7\

N1 5,90 88\ \

P1 47 NER

T TR NN

s1 1,46 @\

1 o1 ( () N

g AN A

i SRR Wl

K1 NN 24

e

(

I
W

Figure A.2 — Gauge insertion

IEC 1085/06
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Annex B
(normative)

Locking device mechanical operation — Test procedure and requirements

B.1 Object

The okjprt of this mechanical endurance test is to assess the operational limits of the ocking
device|on free connectors.

B.2 |Preparation of the specimens

The specimen shall be prepared and mounted so that the locking dewvige-i p pssible
for application of the test. No other movement of the free cor i

B.3 |Test method

The sgecimen shall be subjected to mg nber of

cycles as specified in test BP2 of Tabf

The speed of the operation of the applig cycles

per minute.

The specimen shall be oOperate nall be
depregsed until it contg e

Mechahical aids@.
introdyce abnormavt’s

B.4

gfations may be used, provided that they [do not

After t tion of

fatigue
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Annex C
(normative)

High frequency (category 7)
transmission interoperability testing

C.1 Object

Mated pairs of connectors are required to meet the transmission performance specifications of
this annex. To evaluate the performance of individual connectors, a means_is provided to
conneg¢t the interface side of the connector directly to the port of halyser
equipnment. The termination side of the connector is connected to the athe etwork
analyser equipment.

C.2 |Test equipment

The equipment used shall be as described in Annex D.

C.3
Interop nector
interfa

There

etwork
juency
nalyser
rement

A fixed board mount type
analyser, see Figure C/NOn

transmlission are ferm &0
interfage. The o
ground plane.

50 Q strip line lea
using baluns o
network and
terminatiofns

tection
ions to
SMA

IEC 924/02

Figure C.1 — Free connector precision test fixture
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C.4 Fixed connector precision test fixture construction

Interoperability testing of fixed connectors is conducted by terminating the fixed connector
interface to a precision test fixture.

A free connector (variant 02) is used with a board to make connections to the network
analyser, see Figure C.2. Only the 4 pairs (8 contacts) of the connector used for high frequency
transmission are terminated to leads on the board for connection to the network analyser
interface. The other 2 pairs (4 contacts) of the connector are terminated to the measurement
ground plane.

ana ag
sonnect

etection

using baluns or coupled transmiss lus and d

ions to

network analyser equipment. Strip lines terminate each connecto SMA
terminations.

IEC 925/02
C.5
The fix ba that
complg 3 cover portion may vary from manufacturer to manufgcturer.
The “cpver” g sdyto 8ld the terminations on the far side of the connector undgr test.
C.6
The pérformance © e precision test fixture, fixed and free, are verified together tp have
return Toss, NEXT and FEXT performance that are a minimum of 6 dB superior to the standard
categoky 4 rnqnirnmnnfe

C.7 Test procedure

With the connector mated to the appropriate test fixture, measure the NEXT and FEXT
performance for each pair combination as outlined in Annexes G and H respectively.
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Annex D
(normative)

General requirements for the measurement set-up

Test instrumentation

should
1 MHz

At lea
symme

Refere)
referer

Termir

A tesf
Refere

An al
measu
attenu

D.2

possib

The 4

measure

Balang

equipnpent(and the

the red

electrical test procedures require the use of a vector network analyser The a
be capable of full two port calibrations. The analyser shall cover thg
to 1 GHz at least.

ally bonded to a common ground plane. For cr

ed test “teads dand associated connecting hardware to connect between tH

dnnector under test shall be taken from components that meet or

nalyser

nge of

dlanced

for the

bupling

ort as

bsstalk

e test
bxceed
Ximum

uiréments for the relevant category. Balanced test leads shall be limited to a m4

of 7 cr

[y o 1 (Y £ 1 £ 4l % ! 4 e Do
OTLWCETTT ©alll Dalult artu i TeieTCrive pidiic Ul U1 COTITITULIUT UTTutTT 1ot T all

s shall

remain twisted from the baluns to where connections are made. The impedance of the test
leads from the DUT to the baluns shall be managed, both differential and common modes, as
far as possible.
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Measurement precautions

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

res

traints shall be avoided before, during and after the tests.

c) Consistent test methodology and terminations (baluns or resistors) shall be used at all

sta

ges of transmission performance qualifications.

d) Th
the

e) Th

comductor lengths and pair twisting to the point of load.

f) Th
att

g) All

coimmon ground plane.

D.4

The b4

needed (see Figure D.1).

The s
Baluns

greatest extent possible.
b balance of the cables is maintained to the greatest exte

b sensitivity to set-up variations for these measurements
pntion to detail for both the measurement equipment 3

rminated

common mode terminations and the housing of the™balu Qshathbe 8

Balun requirements

luns may be balun transformers e

180° hybrid [T ]

b relative spacing of conductors in the pairs shall be preserved thréughs ests to

sistent

mands

to one

nuators to improve matg¢hing if

—

Test port To network anplyzer
IEC [117/05
igure D.1 — 180° hybrid used as a balun
ecifica the baluns apply for the whole frequency range for which they ar¢ used.
shall'be R hielded and shall comply with the specifications listed in Table D.1.
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Table D.1 — Test balun performance characteristics

Parameter Requirement at test frequencies Requirement at test frequencies
up to 250 MHz above 250 MHz
Impedance, primary Matched to applied network analyser
Impedance, secondary 100 Q
Insertion loss 10 dB maximum
Return loss secondary 14 dB minimum
Return loss — common mode 10 dB minimum
with common mode termination’
Return Ipss — common mode 1 dB maximum Not applicaple

without ¢ommon mode termination?

Longitudinal balance? 50 dB
Commomn mode rejection3 50 dB
Output dignal balance3 50 dB
Power rgting 0,1W

' Measured by connecting the balanced output terminals toget

primary jmpedance shall terminate the primary input terminal.
2

Applifable for baluns which are used for balance me €
commor] mode terminal when secondary balanced_termingkls texm
® Measlured according to ITU-T G.117 and ITBT O.9,

ominal

inal to

D.5 |Reference components for aIi@o

D.5.1 Reference log

To perform a one
and a reference
referernce plane.

The r >0 against a calibration reference, which shall be
load, tfaceab s i al reference standard. Two 100 Q reference loads in
shall be cali Yai calibration reference. The reference loads for calibratio
be plaged i ector according to IEC 60169-16, meant for panel mounting
is machined f e bagk side (see Figure D.2). The loads shall be fixed to the flat

1 evenly around the centre conductor. A network analyser s
calibrated, one*po calibration, with the calibration reference. Thereafter, the return
the reference loads for calibration shall be measured. The verified return loss shall be
at frequencies up to 100 MHz and >40 dB at frequencies above 100 MHz and up to the |

circuit
at the

A 50 Q
barallel
n shall
which
side of
hall be
loss of
>46 dB
mit for

which the measurements are to be carried out.

Machined flat

Loads for calibration

N type connector
IEC 118/05

Figure D.2 — Calibration of reference loads
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D.5.2 Reference cables for calibration

As a minimum, the reference cable that is used to perform calibration of the test set-up shall
satisfy the requirement of the same category according to IEC 61156-5 as the category of the
connector. The reference cable shall be a length of horizontal cable for which the sheath is
preserved. One of the pairs of the reference cable is used for the calibrations. The total length
of reference cable shall be according to the length of the measurement cables as outlined in
the calibration procedures for the various tests. Both ends of the reference cable shall be well
prepared, so that the twisting is maintained up to the test ports

D.6 Termination loads for termination of conductor pairs

During| measurement, conductor pairs of the measurement cables for the connestorcunder test
shall be terminated according to the specified test set-up with impedaptema is. For
pairs Under test, this is provided by the test instrumentation at one ¢ \ irs not
under fest or not connected to test instrumentation, resistor loads orNerminated\baluns ghall be
applied. For differential mode only terminations, only resistor load

The n¢minal differential mode impedance of the termindti ominal

comma@n mode impedance shall be 50 Q + 25 Q.

NOTE [The exact value of the common mode impedance is nof crit{ca) a value
of 75 Q |s used for unscreened connectors, while a value of /2 i z ¢

Resistor loads shall use resistors sp S rn loss
greater than 40 — 10 log(f) where fis the fr i balun,
comma@n mode load is implemented by applying centre

tap) offthe balun. The impedance of the load\is egua e common mode impedance| For a
balun imal (e tag not accessible), the requiremgnt for
9 ali d

commg h by inserting a balanced attenuator between
the ba a.on how this is done is shown Annex K. Far pairs
conneq i§ implemented by the Y configuration|shown
in Figu
IEC 119/05
Figure D.3 — Resistor load
where
R1 :-Rdi
2
and
R i
Ry = Reom TI
where

Ryis  is the differential mode impedance (Q);

R is the common mode impedance (Q).

com

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

8 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 (D.5.1).
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The two resistors R4 shall be matched to within 0,5 %. The termination shall be implemented at
a small printed circuit board with surface mount resistors. The layout for the resistors R4 shall
be symmetrical.

The common mode termination points for all pairs shall be connected to the ground plane.

D.7

Termination of screens

For screened connectors, screened measurement cables shall be used. Individually screened

twisted

pairs (STP) are recommended.

The sgreen of the connector shall be terminated to the screens of the
The sdreen or screens of these cables shall be fixed to the ground pla

to the

If a py
the pyrn

Care s
twisted

D.8

The te
test sp)
conneq
whiche

the tesll specimen.

easurement baluns.

v IEC 1086/06
eehed pyramid

hall be t
pairs.

cables.
bssible

bves of
blate.

nd the

for the
of the
nxained,

nds of

e

Plug side Socket side

;o

Connector reference planes IEC 120/05

Figure D.5 — Definition of reference planes
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Annex E
(normative)

Insertion loss?

E.1 Object

itional
attenuation that is provided by a pair of mated connectors inserted in a cory icati able.

E.2 |[Test method

Insertipn loss is evaluated by measuring the scattering para 2 conductor

pairs.

E.3 |[Test set up

The tegt set-up consists of a network apa

It is not necessary to terminate the unus

8

E.4 |[Procedure

E.4.1 Calibration

A full hed by
applyin 8 ns and
perforn < ati easurement. A reference cable of 7 cm mgximum

Is of the two baluns (see Figure E.1). The total length of
¢ length of the reference cable used for transmission
e\reference cables, the reflection calibrations are performed by

length
these
calibra

applyin

Transmission calibrations

Balun Poococcoooo<] Balun ——

NA

NA
Port 1 Port 2

Reference cable

Reflection calibrations

] Balun Pocoocooa<] Balun ——
NA /: NA
Port 1 Port 2

Open, short and load
terminations IEC 121/05

Figure E.1 — Calibration

9  Often referred to as attenuation.
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E.4.2 Measurement

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

intended. A S5, measurement shall be performed.

cut
50 0 50 0
— ——— ) =0 Cth—mr
NA ! NA
Port 1 Port 2

/

oo
)

Measurgment cables \>
Scregn (if any) 4
N o
: \> Ground plane ——
Plug

igure E.2 — Measuring set-up

Socket side

ES |T

The measured res

IEC 1p2/05

shall be reported in graphical or table format with the specificatiop limits

shown|on the graphs or in the table at the same frequencies as specified in the relevanit detail

specifit
results exceed the test limits.

E.6 Accuracy

The accuracy shall be within £0,05 dB.

sured
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Annex F
(normative)

Return loss

F.1 Object

The objprt of this test is to measure the Return | oss (RI \ of a mated connector pair at the two
reference planes.

F.2 |[Test method

Return| loss is measured by measuring the scattering parar of Jall the

condugtor pairs.

NOTE [As a connector is a low loss device, the return loss of the two
F.3 |Test set-up
The test set-up is as described in Anne

A residtor network as per D.6 may be s balun at the far end.

F.4 |Procedure

F.4.1 Calibration
Calibrgtion shall& 3

F.4.2

The tept specime 2 ngth of
measurenie lection
calibrations. e~measuremnent cables shall be the cable types for which the conndctor is

intended. S;pandiS)omeasurements shall be carried out for each of the pairs.

F.5 |[Testreport

The measured results shall be reported in graphical or table format with the specification limits
shown on the graphs or in the table at the same frequencies as specified in the relevant detail
specification. Results for all pairs shall be reported. It shall be explicitly noted if the measured
results exceed the test limits.

F.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
(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 F.1.
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