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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRONIC EQUIPMENT -
Part 7-3: Detail specification for 8-way, shielded,

free and fixed connectors, for data transmissions
with frequencies up to 100 MHz

FOREWORD

all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International 3 nd
Technical Reports, Publicly Available Specifications (PAS) and Gui
Publication(s)”). Their preparation is entrusted to technical committees;

2) The formal decisions or agreements of IEC on technical mat e as possible, an international
: ittee has representation from all

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

4) In order to promote interngtional u ommittees undertake to apply IEC Publications
transparently to the maxi heir pational and regional publications. Any divergence
between any IEC Publication aqd the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC provides no _ marking procedure to its approval and cannot be rendered responsible for any
equipment decl i i ublication.

6) All users should enSupé t v edition of this publication

7) No liability shall atfa ors, employees, servants or agents including individual experts and
members of its te C National Committees for any personal injury, property damage or
other damage~af agy tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses a tion, use of, or reliance upon, this IEC Publication or any other IEC
Publicatians

8) Attent e Noxmative references cited in this publication. Use of the referenced publications is
indispensa pplication of this publication

9) Attention is drav
patent rights. IEC sha

to the possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

International Standard IEC 60603-7-3 has been prepared by subcommittee 48B: Connectors,
of IEC technical committee 48: Electromechanical components and mechanical structures for
electronic equipment.

This standard cancels and replaces IEC/PAS 60603-7-3 published in 2004. This first edition
constitutes a technical revision.

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

FDIS Report on voting
48B/1816/FDIS 48B/1835/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table. Documents
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 60603-7 series, under the general title Connectors for electronic
equipment, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

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

@%
S
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INTRODUCTION

Applications have emerged which require the use of the interface described in IEC 60603-7:
1996, with certain performance specifications at higher frequencies. The parameters for this
performance include insertion loss, near end crosstalk (NEXT), far end crosstalk (FEXT), and
return loss. Based on application requirements, the specifications for these parameters
always apply to a mated connection of a free (plug) and fixed (outlet) connector. Details for
testing of connectors and test plugs are given in Annex C.

@%
S
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CONNECTORS FOR ELECTRONIC EQUIPMENT -
Part 7-3: Detail specification for 8-way, shielded,

free and fixed connectors, for data transmissions
with frequencies up to 100 MHz

1 General

1.1  Scope
This part of IEC 60603 covers 8-way shielded free and fixed

frequencies up to 100 MHz. These connectors are typically usec
class D cabling systems specified in ISO/IEC 11801:2002.

These connectors are intermateable, interoperable,
IEC 60603-7 series connectors. While the definition of i

are capable of mterconnectlng with any IEC 7 /sexies\connector, and when it is
interconnected, freqgaency IEC 60603-7 series
standard.

NOTE Transmission performance categories: j i Stane , the term “category”, when used in reference to
transmission performance, refers to those categorie i in IS ¢ 11801:2002.

The following referenced L ts>a sperisable for the application of this document.
For dated referenges, & iti d applies. For undated references, the latest edition
of the reference [ i 3

ental testing — Part 2: Tests — Test Z/AD: Composite temperature/

IEC 60169-16, Radig-frequency connectors — Part 16: RF coaxial connectors with inner
diameter of outer conductor 7 mm (0,276 in) with screw coupling — Characteristic impedance
50 ohms (75 ohms) (Type N)

IEC 60352 (all parts), Solderless connections

IEC 60352-2, Solderless connections — Part 2: Solderless crimped connections — General
requirements, test methods and practical guidance

IEC 60352-3, Solderless connections — Part 3: Solderless accessible insulation displacement
connections — General requirements, test methods and practical guidance

IEC 60352-4, Solderless connections — Part 4: Solderless non-accessible insulation displace-
ment connections — General requirements, test methods and practical guidance

IEC 60352-5, Solderless connections — Part 5: Press-in connections — General requirements,
test methods and practical guidance
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IEC 60352-6, Solderless connections — Part 6: Insulation piercing connections — General
requirements, test methods and practical guidance

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

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

IEC 60512-1-100, Connectors for electronic equipment — Tests and measurements -
Part 1-100: General — Applicable publications

IEC 60603-7 (all parts), Connectors for electronic equipment

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

Principles, requirements and tests

Symmetrlcal pair/quaa
floor wiring — S S

ISO/IEC 11801:200

a telecommunicatigons centre to overvoltages and overcurrents

ITU-T Recommendation K.44:20002, Resistibility tests for telecommunication equipment
exposed to overvoltages and overcurrents — Basic Recommendation

ITU-T Recommendation 0.9, Measuring arrangements to assess the degree of unbalance
about earth

EN 50289-1-14, Communication cables — Specification for test methods — Part 1-14: Electrical
test methods — Coupling attenuation or screening attenuation of connecting hardware

1 This has been replaced by a new edition (2003), but for the purposes of this part of IEC 60603-7, the 2000
edition is cited.

2 This has been replaced by a new edition (2003), but for the purposes of this part of IEC 6060 {
edition is cited. ﬁogﬁments
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2 |EC type designation

Connectors, connector bodies and connectors with pre-inserted contacts according to this
standard shall be designated by the following system.

IEC 60603-7-3] [LIN] L | L ] [ L [N|N] [N |
Number denoting
Reference performance level (PL)
to this 1 750 operations
standard 2 2 500 operations
Letters denoting
connector type A\ (\ _
Fixad version A Numbex deneting contact finish
= : e 1 \ ‘Gold)\gold alloy
ree version 2 _\PaHladiam/nickel
4 AN
i N\\mber)denotmg variant
Number 08f contacts 1 Variant 1
Letter denoting type of contact < & ®>
Female F
Male M N E%er\denéting type of conductor
( accommodation, or cable
Letter denoting type of termination \ Q / Tinsel wire
Screw terminal /[ RA AN Stranded wire
Spring clamp N B Solid wire

Tinsel or stranded wire
Stranded or solid wire
Tinsel, stranded, or solid wire
Board mounted
Customer specific requirements for
cables

Crimp |

\_[C
Accessible |nsu splac M\
Non- acce53|bl<j\§<{§;§i\\/\\l\y
displacemen
Insulation p\grbugg

P
( Solder \ N S
Pres3.in conhection T

NS

“L” stands for letter

><G)'nFﬂ(?Oﬁ>

“N” stands for number

EXAMPLE:

IEC 60603-7-3 ABFM-E11-1: Fixed connector having 8 female contacts with IDC termination
for stranded and solid wire, gold plated, meeting performance level 1.

2.1 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 60050(581), IEC 61076-1,
IEC 60512-1, as well as the following, apply.

211
interchangeability level
Level at which these connectors are intermateable, interoperable and backward compatible

with IEC 60603-7 series connectors Documents

Document Sharing Hub

Full document details: IEC 60603-7-3 2008


http://avadocuments2026.com/doc/iec-60603-7-3-2008
http://avadocuments2026.com/doc/iec-60603-7-3-2008

-12 - 60603-7-3 © IEC:2008

21.2

intermateability

Intermateability is ensured by application of the “GO” and “NO-GO” gauge requirements
herein, and adherence to the dimensional requirements within

213

backward compatibility

Plug or jack which is in compliance with this detail specification, mated with a jack or plug in
compliance with any lower frequency IEC 60603-7 series standard, fully complying with the
requirements of the lower frequency IEC 60603-7 series standard

21.4

interoperability
Interoperability of different IEC 60603-7-3 connectors is assured by\compliance with all
transmission requirements for the different IEC 60603-7-3 connecgtors
connector is mated with a full range of “test” free connectors, or »
herein

3 Common features and isometric view

3.1 Isometric view

IEC 086/05

Figure 1 — Isometric view

Documents
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3.2 Mating information
3.21 General

Dimensions are given in millimetres. Drawings are shown in third-angle projections. The
shape of connectors may deviate from those shapes given in Figures 1 to 4 as long as the
dimensions specified are not influenced.

@%
S
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3.2.2 Contacts — mating conditions

P1

¥ [ =Temm]o]
Section C-C @

=

1

P3

<

A2
:% —S =
D2
@-Q\ =
‘\ C2
N2
= Tomm o] S
Section C-C @ IEC 251/07

Key

N

Female contact of fixed connector. The mating information shown can only be achieved with a free
connector with a cable attached.

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

Minimum preferred contact configuration.

Preferred contact configuration.

Optional contact configuration.

Figure 2 — Contact interface dimensions with terminated free cw.—»ectDOCl-lmentS
Document Sharing Hub
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15—

Table 1 — Dimensions for Figure 2

Letter Maximum Minimum

mm mm
A2 1,45 0,89
B2 0,61 0,51
C2 0,46 0,03
D2 2,79
E2 4,11
F2 6,22
Z e
J2 0,64 (Mo,38
Z NN
M2 0.3q,
N2 AN NN
P1 0,50 N \\ ) 045
P3 050 /" N 0,36
R2 s\ 2/ p

AN (). 2
Letter > Makximum
G2 \ > 10
Care shall be taken that the J%/\Qta?@hm\d ter rence WI the plastic of the free connector.

9,

Full document details: IEC 60603-7-3 2008
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3.2.3 Fixed connector

| = [o.05mm][c e

(= [005mm[x o
Xl AH1

AB1 \r\

IEC 2360/07

Key

1 Contact zone: contacts shall be completely within their individual contact zone in the area indicated.

2 0,15 mm maximum taper on both sides.

3 Relief outside of the area defined by dimension AM1 at all four corners in the fixed connector is permitted.
4 Section A-A: see Figure 3b).

Figure 3a) — View of contact zone

Documents
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®

AN1

©)
AT1
@ AT1

i AS1

A1

Y _IALT

@ SA1

Yo

O

IEC 2361/07

iew of contact zone section A-A

1 Optional conta
2 Preferred free connector stop.

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

4 This surface need 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.

5 Dimension to point of shield mating contact.

6 Maximum forward extension of contacts below surface AC1 to avoid contact with shields of free connectors.
Applies in the mated state.

7 Flat surface.
8 Projections beyond AL1 dimension shall not prevent finger access to the free connector locking device.

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

Figure 3b) — Section A-A

Figure 3 — Fixed connector details
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Table 2 — Dimensions for Figure 3

Letter Maximum Minimum Nominal (ref)
mm mm mm
A1 1,47
B1 0,71
K1 5,84
S1 12,04 11,84 11,94
T 4,19 3,94
W1 6,38 6,22 /TN
X1 6,86 6,68 \|
Y1 240 AN\
z1 2,08 NN
AA1 1,24 < \ >
AB1 0,38 IO ]\
AC1 6,96 eI N\ \[N 686
AD1 0.13 (
AH1 \ 1,02
AgX(O> | 7
AK1 8,66 38
AL1 [ 1,40
AM1 U\ 1,52
AP1 W 127
AS1 [ " 008 W
AT1 N S 0,76
sat N\ N N 5,31
BT AN SN 2,16
SD1 \ \ 4,99
set( ™ 5,80
AR NN °
a TP indica iion.._
b Care shall be ta Il screen contacts of the fixed connector always make contact with the screen contacts
of the free connec worst case condition to ensure reliable performance.

Full document details: IEC 60603-7-3 2008
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3.2.4

Key

N

A WON

- 19—

Free connector
BA2
SA2
AD2 B2 BJ2
o BC2 AW2
il | ® o
L N
= I | M 1| =
- [a1]
I~
N a 7
E N \% ] S AB2 <‘ E
BB2 (
K2\~
A2
— \1\ T
X2 |: 15w T
N
2 | © (ST Te
Y2 \/
BM2 O

—{ = [ o15mm [c]

7x AH2
5542\

BP2

Full radius permitted on all slots.

These dimensions apply to the locations of the contact slots.

Applies with locking device depressed.

SG2 refers to foremost extension of the screen at the bottom of the plug.

Figure 4 — Free connector view

Full document details: IEC 60603-7-3 2008
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Table 3 — Dimensions for Figure 4

60603-7-3 © IEC:2008

Maximum Minimum Nominal (ref)
Letter
mm mm mm

A2 @) a) a 1,17
B2 a) a) a) 0,56

S2 11,79 11,58 11,68

T2 3,38 3,12

W2 6,17 6,02

X2 6,02 5,77 T~

Y2 2,34 ~

72 2,06 N \

AA2 1,24 N4
AB2 0,64 0,38 ﬁ \ >

AC2 6,71 £/50 \ 6,60
AD2 0,64 /‘\e\%\\

AH2 [ N 1,02
AW2 0,51

AX2 1,32 1 ¢

AY2 2,87 a7 /

BA2 ( 12,32

BB2 114 \ \ \ 0,38

BC2 \ ( 1,02

BD2 / &N |/ 0,51
BE2 >
BF2 N\ &64\ x
BG2  /\ ) 0,38
BH2 \ 0,13

<Q/|2 \ B 15,88 14,61
BN2NL \ 8,00
SA2 4,22
SB2 1,66
sD2 4,95
SE2 6,85
sG2 1,50 b

a) See Table 1.

b) When this dimension is less than 6,85 mm (for further study), and the free connector is mated with a IEC 60603-7-7
fixed connector, utilising switch option 1, there is a possibility that signal conductors 3,4,5,6 of the fixed connector may
make contact with the screen of this free connector.

Letter Maximum Nominal (ref)
BJ2 Full radius
BK2 3°30"

e
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4 Cable terminations and internal connections — fixed and free connectors

4.1 General

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

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

Free connectors are intended to be terminated to cable to provide. connettor and cable
assemblies. The connector type designation provides basic termingtions\conserming the type

4.2 Termination types

4.2.1 Solder terminatig

4.2.5 Press-in terminations (compliant pin)

The press-in pin terminations shall conform to IEC 60352-5.

4.2.6 Spring clamp terminations

Spring clamp terminations shall conform to IEC 60352-7.

4.2.7 Other types

In the case where a type of solderless termination is used which is not covered by any IEC
specification and the supplier cannot demonstrate a similar level of performance or there is no
applicable IEC 60352 standard to be used as a reference, the supplier shall show
conformance with the full test schedule in 7.7 for all possible variations of terminations, for
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example each cable construction type (screen construction types, wire construction (solid,
flexible)) the connector is intended to be used for.

5 Gauges

5.1 Fixed connectors
Gauges shall be made according to the following requirements:

Material: tool steel, hardened.

V = Surface roughness, according to 1ISO 1302.
Ra = 0,25 um maximum.

A 0,01 mm wear tolerance shall be applied.
Clearance shall be provided for connector contacts.

AK3
W ~Jogsmm]

f@gf

IEC 091/05

Key

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

Figure 5 — “Go” gauge
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S5 E - X3

AL | AB3 @ s BCT
| Q

IEC 092/05

> width

J
<\<& wHE - x3

RESEN 71 .
N
.

’ 4“ =[00s mm | —G-=F

IEC 093/05

Key

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

Figure 6b) — “No-go” gauge height

Figure 6 — “No-go” gauges Documents

Document Sharing Hub

Full document details: IEC 60603-7-3 2008


http://avadocuments2026.com/doc/iec-60603-7-3-2008
http://avadocuments2026.com/doc/iec-60603-7-3-2008

24 —

Table 4 — Dimensions for Figures 5 and 6

60603-7-3 © IEC:2008

Maximum Minimum Nominal (ref)
Letter
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 ) N
BC1 0,89 0,64 \ \&\76>
w3 6,12 6,109 ( \ \
N
W5 6,38 6,;65\\ N \
w7 5,97 /_5@;\
AK3 8,357 / 8,346 \
AK5 8,13 F\\)g/og\
AK7 8,672 N >

Full document details: IEC 60603-7-3 2008
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5.2 Free connectors

Material: tool steel, hardened.

= Surface roughness, according to 1ISO 1302.
Ra = 0,25 um maximum.
A 0,01 mm wear tolerance shall be applied.

A 8,
we ? - ~ A
(1) (1)

o

A AT2
L — — /A\T
AD4
AD4 N\ (\ \ AD4

A
!

P A < s b
A; . vAc4 AC6 \§ A; .
N
;;‘2\ )
AB4
AB4 )\/ < =[0,1 mm][C]
=lo1mm [cl] <6
-C- (- —

IEC 405/07

AH arotmwid

gauge

3 Height gauge

Figure 7 — “No-go” gauges

Table 5 — Dimensions for Figure 7

Letter Maximum Minimum
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
AC4 6,91 6,81
AC6 6,512 6,502
AD4 0,127 0,0
AK4 9,42 9,32
AT2 15,29 15,19
AX2 0,635 0,38
Doctuments
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R B | A i—
AX2 @ AD6

N )

¢A08

= JX V - !iﬁ / Y- aB6

AJ2

Y

/

AC6
AY2 X4 /igh
e

—[005mm|c

Section A-A @ j

IEC 095/05

i Minimum
Letter

mm mm

AR ) £ Q 1,448 1,438
s8 N AN S 11,847 11,836
T4/ \ ) 4,115 4,013
W6 6,198 6,187
(x4 \ 6,604 6,594

N

NN\ 2,39 2,34
24\ ) 2,39 2,29
A\ 1,255 1,245
AB6 0,38 0,0
ACS 6,767 6,756
AD6 0,13 0,0
AKS 8,357 8,346
AW?2 9,42 9,32
AX2 0,64 0,38
AY2 0,305 0,295
AZ2 11,91 11,81

Letter Maximum Minimum
AJ2 16° 14°
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6 Characteristics

6.1 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. Stable and compliant contact resistance is a good indication of the stability of
transmission performance.

6.2 Pin and pair grouping assignment

For those specifications for which pin and pair groupings are releva
specified, the pin and pair grouping assignments shall be as shown in Fj

A LA

1 2

(P

N

(@GN
\> IEC 096/05
3 ed\conngctor pin and pair grouping assignment
ont view of connector)

slimatic category

6.3 CIa

The lowest and ost temperatures and the duration of the damp-heat steady-state test
should be selectetfrom the preferred values stated in 2.3 of IEC 61076-1:2006. The
connectors are classified into climatic categories in accordance with the general rules given in
IEC 60068-1. The preferred temperature range and severity of the damp heat, steady state
test has been selected to comply with the IEC 61156 series.

Table 7 — Climatic categories — Selected values

Lower temperature Upper temperature Damp heat, steady state
Climatic category
°C °C days
40/070/21 -40 70 21
Documents
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6.4 Electrical characteristics
6.4.1 Creepage and clearance distances

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

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

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

mated connectors.

In practice, reductions in creepage or clearance distances may o onductive

pattern of the printed board or the wiring used, and shall duly be ta
See table 8.

Table 8 — Creepage and cleayance-di

Minimum distance between contacts and shield or W istance Men adjacent contacts
chassis /ﬂ\\
mam@e

Creepage Clearance &\mmj/ Clearance
mm mm mm

\,0.,36 0,36

6.4.2 Voltage proof

Conditions:

1 500 V d.c. or a.c. peak, contact to shield and test panel

6.4.3 Curren ying capacity
Conditions: IEC 60512, Test 5b
All contacts, connected in series

The permanent current carrying capacity of each signal contact when connected in series in
accordance with the requirements of 2.5 of IEC 61076-1:2006 shall comply with the derating
curve given in Figure 10.
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The maximum temperature rise is 30 °C when applying 0,75 A at ambient 60°

6.4.4 Initial contact resistance — interface onl
connectors)

Conditions:

6.4.5 Input tp

Conditions:

6.4.6
Conditions:

Input-to-outg

A

2,5

2,0

1,5

1,0
~N

05 AN
N\

0 —
0 10 20 30 40 50 60 70 80

Ambient temperature of connector °C

Current-carrying capacity A

e fixed and free

IEC 60512, Test 2a
Arrange according to 7.2
Mated connectors

jut d.c. resistance unbalance

IEC 60512, Test 2a

Mated connectors

Connection points: Cable termination to cable termination

Among all signal conductors, maximum difference between maximum and
minimum

50 mQ maximum

6.4.7 Initial insulation resistance

Conditions:

IEC 60512, Test 3a

Method A

Mated connectors

Test voltage: 100 V d.c.

Between each signal contact and shield: 500 MQ minimum Documents
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6.4.8 Transfer impedance
Conditions:  Annex |, Transfer Impedance

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

All types: <0,17093Q from 1 MHz to 10 MHz
<0,021Q from 10 MHz to 80 MHz
where f'is the frequency in MHz

6.5 Transmission characteristics

6.5.1 General

Category 5 performance level, respective to transmission chara

testing them against the limits in Annex C.

All transmission performance requirements apply be
Clause D.8.

6.5.2 Insertion loss
Conditions: Annex E, Insertion loss
Mated connectors

All types:

Whenev
revert tg

Conditions:

6.5.4

All types: <2,5 ns

The propagation delay test does not need to be performed, since it is assumed
that connectors comply by design

6.5.5 Delay skew
All types: £1,25 ns.

The delay skew test does not need to be performed, since it is assumed that
connectors comply by design

6.5.6 NEXT loss
Conditions: Annex G, NEXT loss, pair to pair (PP)
Mated connectors, between all combinations of 2 pairs of contacts
All types: 283 — 20 log(f) dB (1 MHz < < 100 MHz) where fis the frequency in
MHz Documents
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Whenever the formula results in a value greater than 80 dB, the requirement
shall revert to 80 dB

6.5.7 Power sum NEXT loss (for information only)
Conditions: Mated connectors, between each pair and all other pairs combined

All types: 280 — 20 log(f) dB (1 MHz < /< 100 MHz) where fis the frequency in
MHz

NOTE This characteristic is achieved by compliance to PP NEXT (6.5.6), and there is no necessity to test it.

6.5.8 FEXT loss
Conditions:  Annex H, FEXT pair to pair

Mated connectors, between all combinations of 2 pairs of contacts

All types: 275,1 — 20 log(f) dB (1 MHz < /< 100 MHz) W s.theNrequency
in MHz

Whenever the formula results in a value greater th B\ thexrequirement
shall revert to 75 dB

6.5.9 Power sum FEXT loss (for information only)
Conditions:  Mated connectors, between each pair 4

All types: 272,1 — 20 log(f) dB (1 Z < J vhere fis the frequency
in MHz

NOTE This characteristic is achieved by complia .5N8), and there is no necessity to test it.

6.5.10 Transverse conversion loss

nsverse co VBFOSS

Conditions:  Annex J, Tra

6.5.11
Conditions: 1 se conversion transfer loss

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

6.5.12 Coupling attenuation
Conditions:  According to EN 50289-1-14
Mated connectors
All types: 235 dB from 30 MHz to 100 MHz
275 — 20 log(f) dB from 100 MHz to 1 000 MHz
where f'is the frequency in MHz

NOTE Coupling attenuation is assumed to be fulfilled when transverse conversion loss and transverse conversion
transfer loss are met on the full bandwidth.
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6.6 Mechanical

6.6.1 Mechanical operation
Conditions: IEC 60512, Test 9a
Speed: 10 mm/s maximum
Rest: 1 s minimum (mated and unmated)
PL 1: 750 operations
PL 2: 2 500 operations

NOTE PL1 and PL2 are defined in Clause 2.
6.6.2 Effectiveness of connector coupling devices

Conditions: IEC 60512, Test 15f
All types: 50 Nfor60s +5 s

6.6.3 Insertion and withdrawal forces
Conditions: IEC 60512, Test 13b
Speed: 10 mm/s maximum

7 Tests and test schedule

71 General

See Clause 5 of IEC 61076x1:2006.

This document states
specimens for each tes

Individual varian vk

equired (which may be less than the range covered by the
ature and characteristic shall be proved.

Unless otherwise specified, mated sets of connectors shall be tested. For contact resistance
measurements, care shall be taken to keep a particular combination of connectors together
during the complete test sequence; that is, when un-mating is necessary for a certain test, the
same connectors shall be mated for subsequent tests.
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7.2 Arrangement for contact resistance test
0 /@

j @
® @

IEC 098/05

Key

N

Fixed connector.
Point B.
Point A.

As short as practical (exc

Point C. Q
As short as prasfica

2
3
4
5 Free connector.
6
7
8 Contact resistan

b) Determine the bulk resistance of the free connector between points B and C of Figure 11
by calculation or by measurement. This resistance is noted Rgc

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 Rp¢

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 = Rpc — (Rag) + Rpcy)

where | indicates initial value.
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7.3 Arrangement for vibration test (test phase CP1)
>203,2
= % >203,2

IEC 099/05

Key

N

Fixed connector vibration feature.
Contact point.
Point C: secure to the

Free connector,
Fixed connector rigid

Mounting plate.

o N o a A WwDN

The test methods spegified 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.

7.5 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 h, unless
otherwise specified by the detail specification.
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7.6 Wiring and mounting of specimens
7.6.1 Wiring

The wiring of these connectors shall take into account the wire diameter of the cables defined
in IEC 61156-2, IEC 61156-3, IEC 61156-4 and IEC 61156-5 as applicable. Where wiring of
test specimens is required, this detail specification contains information suitable to comply
with the selected methods of test.

7.6.2 Mounting

When mounting is required in a test, unless otherwise specified, the connectors shall be
rigidly mounted on a metal plate or to specified accessories, whichever s applicable, using
the specified connection methods, fixing devices and panel cut-outs as Ja in this detail
specification.

7.7 Test schedules

The test parameters required shall not be less than those li

7.71 Basic (minimum) test schedule

Not applicable

7.7.2 Full test schedule
7.7.21 General

The following tests specif)
fulfilled.

For a complete test

groups of 10 for
group EP. The
stands for each cablg

Test group GP_shall ke N times with the specimens terminated with the different
cable constryction.types ths ectors are intended to be used for.

Where net_othe , contact resistance tests, including screen contacts, apply only to
the interface~het plug and jack (see 7.2).

7.7.2.2 Test grolip P — preliminary

All specimens shall be subjected to the following tests. All the test group specimens shall be
subjected to the preliminary group P tests in the following sequence; see Table 9.

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, required
alteration of the sequence of tests or adding of new tests to verify additional connector
characteristics.
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Table 9 — Test group P
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T Test Measurement to be performed
est
phase : IEC 60512 Severity or : IEC 60512 :
Title Test No. condition of test Title Test No. Requirements
P1 General Visual 1a There shall be no defects
examination examination that would impair normal
operation
Examination 1b The dimensions shall
of dimensions comply with those
and mass specified in the detail
specification
P2 Polarization Not applicable
P3 Contact Measurement points | Millivolt level 2 N =
resistance as in Figure 11 method
All signal contacts
and shield /
specimens
P4 100 V d.c. Insulati@n 0 MQ minimum
Method A resi ce
Mated connectors
P5 Signal contact to oltag proo}\ \Q/ 1000 V d.c. or a.c. peak
signal contact
Metho >
Mate€| connectqrs
All signakcontacts\o 1500 V d.c. or a.c. peak
shield est page
Method A
}da@ onnector:
\\\J)/
7.7.2.3 Test group
Q able 10 Test group AP
/\\ Tes}‘/\ Measurement to be performed
Test \_/
IEC . IEC
phase 60512 Severity or Title 60512 Requirements
condition of test
est No. Test No.
AP1 nsextion a i 3b Connector locking device Insertion force 30 N
ithdr: | depressed maximum
forc .
Withdrawal force 30 N
maximum
AP2 Effectiveness 15f Rate of load application 50 Nfor60s+5s
of connector 44,5 N/s maximum
coupling
device
AP3 Rapid change 11d -40 °C to 70 °C
of temperature
Mated connectors
25 cycles 1 = 30 min
Recovery time 2 h

Full document details: IEC 60603-7-3 2008
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Table 10 (continued)

Test Measurement to be performed
.Il-lzsste IEC Severity or IEC
p Title 60512 o Title 60512 Requirements
condition of test
Test No. Test No.
AP4 100 V d.c. Insulation 3a 500 MQ minimum
Method A resistance
Mated connectors
AP5 Measurement points as in [ Contact 2a 20 mQ maximum change from
Figure 11 resistance initial
All signal contacts and
shield / specimens ~
AP6 Signal contact to signal Voltage proof a 008 V d.5 or a.c. peak
contact:
Method A
Mated connectors
All signal contacts to \ ) 500 V d.c. or a.c. peak
shield and test panel:
Method A
Mated con/“\ctors /\ N
AP7 Unmated®gonn < Visyal N\ 1a There shall be no defects that
examipation would impair normal operation
AP8 Cyclic See 21 cycles;
damp heat | IEC 60068- | low temperature °C;
2-38 high tempecatu C;
0
AP9 Contact 2a 20 mQ maximum change from
resistance initial for signal contacts
Il Input to output resistance
(\ shigld / specimens 100 mQ maximum for shield
AP10 i \13b %nnector locking device Insertion force 30 N maximum
depressed
P Withdrawal force 30 N
forces maximum
AP11 Effectiven 15f Rate of load application 50 Nfor60s +5s
ess of 44,5 N/s maximum
connector
coupling
device
AP12 Unmated connectors Visual 1a There shall be no defects that
examination would impair normal operation
AP13 | Solderabili As applicable
ty
AP14 | Resistanc As applicable
e to
soldering
heat

Full document details: IEC 60603-7-3 2008
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Table 10 (continued)

60603-

7-3 © IEC:2008

Method A

Mated connectors

Test Measurement to be performed
.It-lzsste IEC Severity or IEC
P Title 60512 L. Title 60512 Requirements
condition of test
Test No. Test No.
AP15 a) Signal contact to signal Voltage 4a 1000V d.c. ora.c.
contact: proof peak

All signal contacts to shield

and test panel:
Method A

Mated connectors

AN

1500V d.c. ora.c.
eak

a) Step AP15 shall not be performed if solderability and resistance to solderlr}g’hea\t e%

ﬂ;/m

rfM

N\

7.7.2.4 Test group BP
Table 11 — Test g OLf?P
F\>
Test A ( ement to be performed
Test /\
phase . IEC 60512 Se erlt r IEC 60512 .
Title Test No. conditi Test No. Requirements
BP1 Locking- 2 N operations (see See Annex B
device mecha ical
mechanical
operations
BP2 Mechanical 9a PL1: N =750
operation ed PL2: N = 2 500
t1s
(when mated and
ted). Locking
devicg inoperative
BP3 4 days 119
Half of the samples in
mated state
Half of the samples in
unmated state
BP4 Measurement points | Contact 2a 20 mQ maximum change
as in Figure 11 resistance from initial for signal
. contacts
All signal contacts
and shield / Input to output resistance
specimens 100 mQ maximum for
shield
BP5 Mechanical 9a NI2 operations (see
operations mechanical oper-

ations)

Speed 10 mm/s.
Rest 5 s (when
unmated).

Locking device
inoperative
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Table 11 (continued)

T Test Measurement to be performed
est
phase : IEC 60512 Severity or : IEC 60512 :
Title Test No. condition of test Title Test No. Requirements
BP6 Measurement points | Contact 2a 20 mQ maximum change
as in Figure 11 resistance from initial for signal
. contacts
All signal contacts
and shield per Input to output resistance
specimen 100 mQ maximum for
shield
BP7 100 V d.c. Insulation 3a MQ minimum
Method A resistance
Mated connectors
o~
BP8 Signal contact to Voltage proof 4 1NQO0 d.c\or a.c. peak
signal contact:
Method A
Mated connectors
All signal contacts to 50M d.c. or a.c. peak
shield and test
panel:
Method A
Mated connectors m
BP9 M 1a There shall be no defects
%xam nat that would impair normal
operation
7.7.2.5 Test group CP, @
[\ T& Test group CP
Test \ Tﬁ;t > Measurement to be performed
es
phase . C 605%\2\ Severity or . IEC 60512 .
Tltw \.(IIE\e No. gondition of test Title Test No. Requirements
CP1 Vibration d 1= 1(19 to 500) Hz, Contact 2e 10 us maximum
‘tude = disturbance
0,35 mm
Acceleration =
50 m/s?2
10 sweeps/axis
Measurement points
as in Figure 12
CP2 Measurement points | Contact 2a No disturbance of plug
as in Figure 11 resistance and jack between

All signal contacts
and shield /
specimens

vibration test and
measurement

20 mQ maximum change
from initial for signal
contacts

Input to output resistance
100 mQ maximum for
shield
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Table 12 (continued)
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Test Test Measurement to be performed
es
phase . IEC 60512 Severity or . IEC 60512 .
Title Test No. condition of test Title Test No. Requirements
CP3 100 V d.c. Insulation 3a 500 MQ minimum
Method A resistance
Mated connectors
CP4 Unmated connectors | Visual 1a There shall be no defects
examination that would impair normal
operation
7.7.2.6 Test group DP
Table 13 — Test group DP
Test M;a%ure enhto ke pexforinéd
Test IEC 60512 S it IEC}'\ :: \b\ p\(
phase i everity or . i
Title Test No. condition of test T'"}\ Teg No. quirements
DP1 Electrical load 9b 500 h 70 °C \ \0/\6 A 5 specimens
and Recovery period 2 h No current 5 specimens
temperature ~
DP2 100 V d.c. sujatjon 3a 500 MQ minimum
Meth istanc
Mate co
DP3 Signal eqQntac to oltagk@of/ 4a 1000 V d.c. or a.c. peak
signal c ct
Method A
Mated\conn, rs
s 1500 V d.c. or a.c. peak
DP4 Q W@ctors Visual 1a There shall be no defects
examination that would impair normal
operation
A\
DP5 Meas rement points | Contact 2a 20 mQ maximum change
Flgure 11 resistance from initial for signal
All signal contacts contacts
and shield / Input to output resistance
specimens 100 mQ maximum for
shield
DP6 Gaugti Annex L Both, free and fixed All samples tested shall
connector pass all gauges and
forces
DP7 Gauging Annex A All signal contacts Contact 2e 10 us maximum
continuity and shield / disturbance
specimens
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7.7.2.7 Test group EP
Table 14 — Test group EP

T Test Measurement to be performed
est
phase . IEC 60512 Severity or . IEC 60512 .
Title Test No. condition of test Title Test No. Requirements
EP1 All pairs Insertion loss | Test 25b Per Clause 6
and Annex
E of this
part of
IEC
60603-7
EP2 All pair NEXT loss Test 25 Per Clause 6
combinations, and Aghe
both directions
EP3 All pairs, both Return | er Mse 6
directions
S)
EP4 NFEX Ios@ \?t 25a | Per Clause 6
nd Annex
H of this
part of
IEC
60603-7
EP5 \>ansverse Annex J of | Per Clause 6
Onversion this part of
loss IEC
60603-7
EP6 Transverse Annex J of [ Per Clause 6
conversion this part of
transfer loss IEC
A 60603-7
EP7 Input to ou{put eagurement points | Millivolt level 2a Per Clause 6
d.c. rgSistance as defined in 6.4.5 method
All signal contacts
4 and shield
EP8 Measurement points | Millivolt level 2a Per Clause 6
as defined in 6.4.6 method
All signal contacts
All measurements shall be performed on mated connectors.
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7.7.2.8 Test Group FP
Table 15 — Test group FP
Test Measurement to be performed
Test
phase . IEC 60512 Severity or . IEC 60512 .
Title Test No. condition of test Title Test No. Requirements
FP1 Surge test ITU-T Mated connectors Test 2.1 and 2.2:
K.20:2000 L
Table 2a/2b Acceptance criteria A per
) ITU-T K.44:2000, Clause
Basic test level 9
Tests 2.1.1a, 2.1.1b,
2.1.3, 2.2.1a, and
2.3.1a
FP2 100 V d.c. Insulation
Method A resistance
Mated connectors
FP3 Unmated connectors Vlsual ere shall be no defects
ex io thrat would impair normal
operation
7.7.2.9 Test group GP
Tabl -
est Measurement to be performed
Test A - \J
phase Title IEC 051\2\ Se. erity or Title IEC 60512 Requirements
[\'Qest o. \zon\dltl test Test No.
GP1 High 9b
tempera r rigd 2 h
in mated
A\
GP2 | Cyclic da e 21 cybles,
heat IEC.600
3 Low temperature
25 °C,
High temperature
65 °C,
Cold subcycle
-10 °C,
Humidity 93 %,
Half of the samples
in mated state,
Half of the samples
in unmated state
GP3 Additional tests for
further study
GP4 Transfer Annex | Per Clause 6
impedance
GP5 Coupling EN 50289- | Per Clause 6
attenuation 1-14
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Annex A
(normative)

Gauging continuity procedure

A.1  Object

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

A.2 Preparation of the specimens

A gauge according to Figure A.1 should be applied to test the f imen.

A.3 Test method

Apply to the test specimen and to the gauge a
each individual contact of the fixed conp

For the test of the signal contacts, th
upwards until it stops against the plasti

During the mov
arrow in Figure A%

will meet the requirements if no discontinuity or a 10 us
onitored for each individual contact.

A.5 Descriptionof the continuity gauge
The gauge shall be made according to the following specification (see Figure A.1):

Material: tool steel, hardened with suitable plating finish.

Surface roughness: according to ISO 1302 Ra: 0,25 um maximum.
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Table A.1 — Dimensions for Figure A.1

60603-7-3 © IEC:2008

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 79
H1 0,47 AN
J1 0,69 \ 059
L1 6,72 AN\ oo N\
N1 5,90 C N\ 588
P1 47 { N\ 43
R1 1,6 N A\ N 14
S1 146 [ ) 1,44
T1 o \\"/ A\ [\
X1 4 ok ¢ (Y 04
Y1 x N/ 5,0

Letter \ Q%imﬁn\/ Minimum
K1 ig}))\ ) 24°
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)
. ©
]
C1 D1
EL
F1
() "
1 4
J1 N Y1
N
1

X1

IEC 100/05
Key
1 Sharp edge
2 Insulatiofy part
3 Edg ay not extend beyond radius of steel part.
4 Dimension toNgdge insufation part.

Figure A.1 — Gauge
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/ A
<€
OH
Figure A.2 — Gauge | 0
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Annex B
(normative)

Locking-device mechanical operation

B.1  Object

The object of this mechanical endurance test is to assess the operational limits of the locking
device on the free connectors.

B.2 Preparation of the specimens

B.3 Test method

The specimen shall be subjected to mes
cycles, as specified in Table 11, groug

Mechanical aids@
introduce abnormal’sis

6f operations, when visually examined in accordance with
pecimens shall show no visual indication of fatigue or stress
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Annex C
(normative)

Test-plug requirements

C.1 General

In this Annex, unless otherwise specified, frequency is given in MHz.

Test plugs shall be measured according to the procedure in Claugé\C.8. ey shall be
measured mated to a reference jack as described in Clause : est-plug NEXT
measurements, the NEXT of the reference jack shall be subtracted.
C.1 for the NEXT of the reference jack. Clauses C.2 to C.6 are fo

ted jh a pyramid, channel,
e impedance.

n excess of 35 dB from 1 MHz to
a length of approximately 150 mm.
der conditions of actual use. Cut four
hs of 81 mm will result in a plug length of

If the commonly available impedance

The return loss of the
lengths of approximatg

back. Drill 8~ sgnductgr pdths through the nose, so that the individual wires can be extended

through the noseé:

Untwist about 19 mm of one end of the four 81 mm long twisted pair wires. Strip off 1 mm to
2 mm of insulation from the untwisted end, so that 0603 package size resistors can be
soldered there later. Place them in the plug, extending 6 mm beyond. The 3,6 pair will have to
be split apart, but bend it back together as soon as practical after it exits from the nose. On
the back end, insert pair 3,6 toward the locking tab from pair 4,5; later, we will bend it toward
the locking tab and pair 4,5 away from the locking tab.

Set the plug blades into the wires.

Arrange the conductors according to Figure C.1.
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