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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 transmission with frequencies

up to 600 MHz (category 7, shielded)

FOREWORD

1) The [EC (International Electrotechnical Commission) is a worldwide organization fdr stand
all rjational electrotechnical committees (IEC National Committees). The opfesi \of the
interhational co-operation on all questions concerning standardization in the els
this lend and in addition to other activities, the IEC publishes Internatiofia
entrdsted to technical committees; any IEC National Committee intergsted
participate in this preparatory work. International, governmental ang
with [the IEC also participate in this preparation. The IEC collaborate
for [Standardization (ISO) in accordance with conditions d
orgahizations.

2) The
inter|
from|all interested National Committees.

3) The
of sjandards, technical specifications, techwj
Comjmittees in that sense.

4) In ofder to promote international unificati¢
Stan
divetgence between the IEQ
indidated in the latter.

5) The |IEC provides no ma
equipment declared to b

The Intg
with this| Internationa
The IEC]
The hol
non-disdri € applicants throughout the world. In this respect, the stateme
holder o with the 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 International Standard may be the s

patent rlghts‘\other than hose identified above. IEC shall not be held responsible for identifying any or

patent rijghts,

mprising
promote
elds. To
ration is
ith may
liaising
anization
the two

dible, an
dentation

the form
National

national
ds. Any
clearly

for any

npliance

hble and
ht of the

ibject of
all such

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.

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

FDIS Report on voting
48B/1166, 1166A/FDIS 48B/1214/RVD

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

in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
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Annexes A, B,C,D, E, F, G, H, I, J, K, L, M and N form an integral part of this standard.

The committee has decided that the contents of this publication will remain unchanged until
2002. At this date, the publication will be

* reconfirmed;

* withdrawn;

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

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

free and fixed connectors, for data transmission with frequencies
up to 600 MHz (category 7, shielded)

1 General

1.1 Scope
This pprt of IEC 60603 covers 8 way connectors, up to 4 pairs, tot

when ysed with an appropriate cable. These cables are specified i
used i cabling systems specified in ISO/IEC 118011.

The cg
The cg

1.2

The fo
dated
the ref

nt. For
tion of

IEC 60

IEC 60[068-2-14, Basic

tempefature Q

nge of

IEC 600068-2-38, Z/AD:
Compaqsite temp

IEC 60 inner
diamef pdance

IEC 601352,2:1990~Sofderless connections — Part 2: Solderless crimped connections — General
requirgménts, test methods and practical guidance

IEC 60352-3:1993, Solderless connections — Part 3: Solderless accessible insulation displace-
ment connections — General requirements, test methods and practical guidance

IEC 60352-4:1994, Solderless connections — Part 4: Solderless non-accessible insulation dis-
placement connections — General requirements, test methods and practical guidance

IEC 60352-5:2001, Solderless connections — Part 5: Press-in connections — General require-
ments, test methods and practical guidance

1 ISO/IEC 11801 contains various ‘category’ designations corresponding to various frequency ranges.
2 Backward compatibility definition and requirements are given in 2.4.2.

3 Interoperability definition and requirements are given in 2.4.3.


https://iecnorm.com/api/?name=aeb63d82a630e5b20688e4fba05ebe7a

-10 - 60603-7-7 O IEC:2

002(E)

IEC 60352-6:1994, Solderless connections — Part 6: Insulation piercing connections — General
requirements, test methods and practical guidance

IEC 60

512 (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, 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, with assessed quality

IEC 60
shielde

IEC 60
specifi
conne(

IEC 61
and in

IEC/PA
specifi

IEC 61
IEC 61
ISO/IE
I1ISO 13
ITU-T

ITU-T
centre

ITU-T

CENEL

cation — General requirements and gquide for the prepar§ti
tors with assessed quality

C 11801, Inform

02, Techr@

LEC PREN 50289-1-6, Communication Cables — Specifications for Test Met

8-way,

beneric

ipbns for

alogue

Detail

ons

cations

nods —

Part 1

o faot LT £ Adotih o o) —/ £ FH D £
V. Lrouilriodr 1TCotl wictriovuo — LITCUILT uulayucuu roriorirmdaries
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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 (see IEC 60603-7-1).

IEC-60603-7-7 L N|[N|L L |L LIN/|[N/{N N |L

Reference to Lefter denoting

this stgndard (\ assessment
level

Letterg denoting connector A

< :

Fixed panel mounted A

version </\X\\

. Numbgr denotin
Fixed poard mounted B \ \ performance level (gPL)
version \\

: 1 75(Q operations
F p C
reée vprsion Q 2 2 500 operations
Free cpupler version D < -
~ Number denoting variant
Q 01
Number of contact —~ 3 02
o8 N §/\\( \\ 03 | For details see clause 4
12 | Q 04
NI ) 05
Conta\&(/p//a(ﬁo\n N\ 06
Standard N1 07
Varianf B/

w Number denoting contact finish
/\ 1 | Gold, gold-alloy

Le\tl‘e{d}bgthg\ﬂ(gyof contact 2 |Palladium/nickel
Femal

1%
M

Male M Letter denoting type of cpnductor

accommodation, or ¢able

Letter denoting type of termination Tinsel wire
Screw terminal Stranded wire
Crimp Solid wire

Insulation displacement Tinsel or stranded wire

Insulation piercing Stranded or solid wire

Solder Tinsel, stranded or solid wire

Compliant pin Board-mounted

—H| || O|O|>
X[(®|mmgolo|wl >

Customer specific cable requirements

NOTE “L” stands for letter
“N” stands for number
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Example:

IEC 60603-7-7 CO8AFD-C101-2G: Free shielded connector, IDC-contact, having 8 female
contacts in standard contact positions, gold plated to be used with solid wires, meeting
performance level 2, assessment level G.

21 Terminology

The terminology used in and applicable to this specification is stated in 2.1 of IEC 61076-1.
Some applicable terms are also covered in IEC 60512-1.

2.2 Marking

Each fonnector and/or its associated package shall be marked ig th the

requirdgments specified in 2.6 of IEC 61076-1.

2.3 Main functions

These|connectors are compatible with IEC 60603-7 serig scribed

in 2.4.

The two most widely separated pairs of contacts 0 / origi brmally
used i IEC 60603-7 series connectors at and b ) cations
above P50 MHz.

Two additional pairs of contacts located-oppositetf ociginal pairs of contacts are inclyided to
provide a total of 4 pairs for applications briginal
pairs of contacts are available for use i

A swit¢h is employed Within\the co : airs of

The fi andard

shapeq

The fr¢e connector switct andard

A tota pairs) and 8 terminations (4 pairs) are described herein for the
connegtors. e, a maximum of 8 contacts (4 pairs) are engaged by the swjtch for
transmlissionsby cennecting 8 contacts to the 8 terminations. The remaining 4 contacts (2 pairs)
shall bp disengaged or connected to a common termination (shield if present).

The wiring convention and the circuit arrangement of the basic switch is detailed in annex N.

2.4 Interchangeability

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

In this standard, ‘lower level IEC 60603-7 series connector’ refers to a connector conforming to
an IEC 60603-7 series specification for a lower application transmission frequency range than
600 MHz, such as 100 MHz or 250 MHz.

The original 4 pairs of contacts and the shield contacts specified for lower level IEC 60603-7
series connectors are given for reference and their specifications given in this standard
conform to the specifications for IEC 60603-7 series connectors.
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In this standard, two pairs of additional contacts and a switch are utilised and described to
facilitate compatibility between IEC 60603-7 series applications implemented for frequencies
above 250 MHz and applications implemented for frequencies at and below 250 MHz.

241 Intermateability
Intermateability with other IEC 60603-7 series connectors is ensured herein by applying the

same “GO” and “NO-GO”, free and fixed connector gauge requirements as specified for all
lower level IEC 60603-7 series connectors.

24.2 Backward compatibility

2.4.2.1 Requirement

The backward compatibility requirement ensures that when a backwakd conipatiblelcompnector
in compliance with this standard is mated with another connector in i i y lower
level of IEC 60603-7 series connectors, then the mated pair shall corr irements
of the fespective lower level IEC 60603-7 series connector.

2.4.2.2 Backward compatibility implementation

The switch may be used in the fixed or in the free cohnectors\ @ either

According to the IEC/ISO 11801, th
backward compatibility is ensured by th

et/shall be a “jack”, thus full
that include a switch.

Fully b

NOTE
connect

7 series

2.4.3

2.4.31

Interop source
and cg r such
conneq of the
respecti

2.4.3.2

Specific interoperability requirements and test procedures for applications above 250 MHz are
given herein.
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3 Common features and isometric view

3.1 Isometric view

NOTE
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3.2 Mating information

For the purpose of this specification, dimensional information in excess of that specified in
IEC 60603-1 (and IEC 60807-1) is detailed. It is, therefore, necessary to read 3.2.1 to 3.2.4
inclusive in conjunction with each other.

3.2.1 Contacts interface

‘O

10,15 mm | D
~10,006in |D

o T |
D} B2 o \\ﬂ SO\ / l\

K2

CR2

m

C 918/02

al interface, contacts interface, see table 1
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CA2.

CG2
/]

-
A2 b A

.CB2

N
cQ
: actuator, front

NOTE PBwitch actuatorextension

IEC 919/02

sions are given for the free connector.

Figtire 3 S Physical interface, switch actuator, see table 1
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Table 1 — Physical interface contacts interface and switch actuator dimensions

Maximum Minimum
Letter mm in mm in
A2 1,45 0,057 0,89 0,035
B2 0,61 0,024 0,51 0,020
c2 0,46 0,018 0,03 0,001
D2 2,79 0,110
H2 0,38 0,015
J2 0,64 0,025 038 /) 0lo15
K2 6,15 0,242 589, | X~ 0f232
CcK2 0,60 0,024 %N 0]020
N2 028 \ 6lo11
P1 0,50 0,0195 N 0NN N 0p177
P3 0,50 0,0195 Ao\ olo14
R2 4,83 019 ] 3\
CR2 O v/ 0lo67
CcA2 2,20 ode7\V L1 P\ “s00 0lo79
CcB2 3,95 Sq,155 ~ a5 ol148
cc2 0,20 PN 0,00 d,00
cG2 0,22 (000N D 0,12 oloos
cQ2 A5~ 0917 N 5,70 0f224
Letter aximum Minimum
o, { S \/24° 110
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3.2.2 Fixed connector contacts

+10.05mm/ C 7 x/AHT
710,002 in |C
& 0,05 mm| X B1
710,002 in | X S1
AH1
AD1.__ R e %
0,15 maximum taper.._ —f O O o e A
11
%H\H\.l.lsﬂ) /€l
AT N
S| = N
B A - S
AB1 '
L ] < <AH1
- AR
T1
0,25mm|C
“10.0100n |c Nv\\/$ ) c
5 |0:25 mm[C / st
0,010in |C he S$1

IEC 920/02

™

contacts, front view, see table ]

//
] /- // -
\\ | / §
o 9 SA1 -
< 7 SE1 O
AL1_ X1 A1 O
Al

IEC 921/02

NOTE The fixed connector switch is actuated by the extension of the switch actuator protrusion located on the free
connector. The fixed connector switch is located accordingly.

Figure 5 — Physical interface, fixed connector contacts, side view, see table 2
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Table 2 — Physical interface, fixed connector contacts dimensions

Maximum Minimum Nominal

Letter mm in mm in mm in
IX 1,47 0,058

B1 0,71 0,028

KA1 5,84 0,230

S1 12,04 0,474 11,84 0,466 11,94 0,470
T1 4,19 0,165 3,04 0,155

Wi 6,38 0,251 6,22 0,245 N

xh 6,86 0,270 6,68 0,263 N

AA1 1,24 0,049 AN\

AB1 0,38 0,015 \

AG1 6,96 0,274 6,76 266 N %86 0,270
A1 0,13 0,005 <N\ \

A1 NN 1,02 0,040
AK1 8,66 0,341 838 () . @30

All1 1.4\ /| [\o0.055

At < T (¢ NN 0,76 0,030
cA1 2,30 0,001 N\ | N\ 20.\{ 087

cH1 ( U 0,026

o1 1,40 0085\ N30\ 0,051

CR1 5,05 0,199 435/ 0,195

cQ1 6,00 0,83 540 0,228

Cc$1 NS 7,66 0,3016
cti TN 0512 12,9 0,508

sA1 AN\ N 5,31 0,209

S§1 296\ No,085

St A\ > 4,90 0,193

SH 1(\\ W\o \ 0,288

N\

Letter >

Al1 15°
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3.2.3 Free connector contacts

>
_8D2_| ¢
o2 T <
I < X
[ ~
== |
s2 "
ol
8] g2 | o —SA2 23 s
JN BHEAEE ] | © |
O
<| ool T
IS \
i B2 Qo N
(2X75) 2

.

W2

IEC 922/02

3 e%con nector contacts, see table 3
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Table 3 — Physical interface, free connector contact dimensions

Maximum Minimum Nominal
Letter mm in mm in mm in
A2 1,45 0,057 0,89 0,035 1,17 0,046
B2 0,61 0,024 0,51 0,020 0,56 0,022
D2 2,79 0,110
S2 11,79 0,464 11,58 0,456 11,68 0,460
T2 3,38 0,133 3,12 0,123
w2 6,17 0,243 6,02 0,237 TN
X2 6,02 0,237 5,77 0,227 AN
AAS 1,24 0049 AN \¢
AC3 6,71 0,264 6,50 0,256 Ne.oe\ "N \_dlz60

AH: \ \1\\2 olo4o

AX3 1,32 0,052 < \\‘ \

AY3 2,87 0,113 2,67 e N
BD3 8,38 ( (70,3?0\ )

CAJ 2.20 0,087 2,00 \\{"/ ofoxe

CBJ 3,95 0,155 { 75 < \ 0M4B

caj 5,70 0,224 \5\5?)\ o216

BAZ (.{2,3\2\ \0,485

cs? Py \l\} 7,66 0,8016

SA? 422 \o\(as

SB: 211 | 0,083 [\ "~/

sc N x > 95 0,195

Y 6,85 0,270

N

3.24 erface
The fi is actuated by the extension of the switch actuator protrusion
located or. The fixed connector switch is located accordingly.

Switch|actiator extérsion dimensions are given for the free connector (above).

The force required to operate the switch(es) in a fixed connector shall not interfere with the
maximum insertion force for IEC 60603-7 series connectors.

The force to return the switch actuator of a free connector should not be less than the
maximum insertion force for IEC 60603-7 series connectors.

An inadvertent de-activation of the switch should not occur without a force greater than the
maximum insertion force for IEC 60603-7 series connectors.
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4 Dimensions

4.1 General

Dimensions are given in millimetres, with inch equivalents. The original dimensions are in
inches.

The basic type A, type B, and type C connector dimensions are similar to those given for the
same types specified for IEC 60603-7 series connectors. Specific dimensions given herein are
limited to the free connector switch actuator dimensions, which should be used to implement
this standard

4.2 [fype C free connectors — switch actuator dimensions

CT2

2

m:m'ﬁum &O/ =50 :

L .

IEC 923/02

Figure 7 — Free co itch actwator dimensions, see table 4

&b 4 - witch actuator dimensions

}bx\im}m Minimum
Letter rr}\ > in mm in

CN2 \ }\’{ 0,051 1,2 0,047

GPA X 508 0,199 4,95 0,195
e QN \ 1285 0,506 12,75 0,502
X
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4.3 Terminations — fixed and free connectors

4.3.1 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.

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

of performance, to those in IEC 60352.

Free gqonnectors are intended to be terminated to cable to provide gonnettor .and

assemplies. The connector type designation provides basic termination
condugtor (tinsel, stranded, solid) to which the conductor may be applied
connegtion used (solder, insulation displacement, etc.).
size, type and thickness of conductor insulation, size and shape f ordage
etc., afe not intended to be part of this specification. Minor i
interiof details to accommodate differing wire gauge sizes,/0

the gemeration of new free connector specifications.

4.3.2 Solderless termination types

4.3.2.1 Insulation displacement te

Shall donform to IEC 60352-3 or I[EC 603

4.3.2.2 Crimp terminations

Shall gonform to IEC 6035¢%

4.3.2.3 Insulation p
Shall gonform to

43.2.4

Shall ¢

5 Gaug

See arlnex(A for additional gauge information.

cable
type of
ype of

irgl gauge

jacket,
ector’s
require

5.1 ixed 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 (10 pin maximum).

A 0,01 mm (0,0004 in) wear tolerance shall be applied.
Clearance shall be provided for connector contacts.
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BC1
Four places
Projection method: third-angle «@» -G—
J
—1
l-———— S5 —>—|£| ————— x5 ————]

AK3 B Six places S

e \ |
|

l K Xy

Y

w3

N| 0.05mm
T 0002i \‘”\

FiguriB — Fixed onr ge, see table 5

IEC 044/02
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BC4
Four places

Projection method: third-angle @E}

[——— S5 ——— " —— - - X3

T AB3 T
e [ 2@3\&
AKs Six places
A\

—

LW5 -

ranyio} m\
N Oﬁgin < Ga ge gauge

BC4
Four places

QAN )

T 3 AC BC+
AKZ, A Six places R ¢ ! All around
Y ( KU V4 2 \
L A\
Wy —at @ %%50;:: c Gauge B — Height gauge
’ IEC 045/02

Figure 9 — Fixed connector NO-GO gauges, see table 5
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Table 5 — Fixed connector gauge dimensions

Maximum Minimum Nominal (ref)
Letter mm in mm in mm in
S5 11,796 0,4644 11,786 0,4640
Ss 12,050 0,4744 12,040 0,4740
S5 11,68 0,460 11,58 0,456
X3 10,16 0,400
AB, 0,51 0,020 0,389 0,0153 0,450 0,0177
AC! 6,716 0,2644 6,706 0,2640 TN
AC, 6,45 0,254 6,35 0,250 AN
AC; 6,970 0,2744 6,96 0274 N\
BC| 0,89 0,035 0,64 0,025 \ 06 N\_4,030
Wy 6,12 0,241 6,109 0,240%5 ‘ \‘\
Wi 6,38 0,251 6,365 d 2508\ \
w- 5,97 0,235 5,89 e N7\
AK; 8,357 0,3290 8346 (| (p.328%( )
AK] 8,13 0,320 8.0 \\}" /o7 \
AK; 8,672 03414 < 66 (| <\ osdr |V
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5.2 Free connectors

Material: tool steel, hardened.

\ = Surface roughness, according to 1ISO 1302.

Ra = 0,25 pm maximum (10 pin maximum).

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

A - B

ax, J/ : d’—'—’\l g

X2

Allfaround All aroyj

| o

AL>‘—__ } ‘_ga ——’JB

p

)
3

7
A\
mO
<
P

— 0,1 mm

= | ooo4in c
| paraun
1 C 1 6

N\ |
_/\ Two places J
We
S

View B-B

Height gauge

Projection method: third angle @ E}.

=0 04602

Figure 10 — Free connector NO-GO gauges, see table 6
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Table 6 — Free connector NO-GO gauges dimensions

Maximum Minimum
Letter mm in mm in
S4 11,593 0,4564 11,582 0,4560
Sg 11,989 0,472 11,887 0,468
Wy 6,02 0,237 6,010 0,2366
W 6,40 0,252 6,30 0,248
AB, 0,38 0,015 0,0 0,0
AC, 6,91 0,272 6,81 s 0,2b8
ACq 6,512 0,2564 6,502 A 0)2560
AD, 0,127 0,0050 0,0 /\ \Q)
AK, 9,42 0,371 /9\'@\ \ 0467
at, 15,29 0,602 N5.19N\CW |\ 0.5ps
ax, 0,635 0,0250 Qe N\ 0,05
~N
axa
As All aroun ADg
Two places
O i
N < N | N i
< Q @ ~ 1
<C
\ l’ <
= /| {
i i==il
=~
« < Two places
& N Al
Ya
az Ta
0,05
SEsREgE

A 0,05 mm
(= [0657 | ¢ [remteoeed
ection A-A [— Sg +'

IEC 047/02

Projection method: third angle @ i]]

Figure 11 — Free connector GO gauges, see table 7
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Table 7 — Free connector GO gauges dimensions

Maximum Minimum
Letter mm in mm in
Ag 1,448 0,0570 1,438 0,0566
Sg 11,847 0,4664 11,836 0,4660
T, 4,115 0,1620 4,013 0,1580
We 6,198 0,2440 6,187 0,2436
X4 6,604 0,2600 6,594 0,2596
Y4 2,39 0,094 234, 0,092
Z, 2,39 0,094 220N 0,090
AA, 1,255 0,0494 22 N\ N\ koo
ABg 0,38 0,015 9,0 \ N0
ACq 6,767 0,2664 \ e\ N 02660
ADg 0,13 0,005 Y\ oo
AKg 8,357 0,329 ~8.39¢ 0,3286
aw, 9,42 0371 [ N 932) 0,467
axo 0,64 o,og‘g\\// A \0.38 0,015
ays 0,305 < 0120 (N V0205 0,016
az, 11,91 N eaeg N N 11 0,465
[~ N
Letter /N@ximlﬂn\ \ \\ \\ Minimum
~J
Ady K 3 14°

5.3

Switch
series

6 Ct

6.1

The ch

aracteristics

N
~—'

0603-7

given within this specification are those that are specific to IEC 60603-7-7.

The otherrelevant characteristics are given in IEC 60603-7-1. It is assumed that any cofnector

complying with TEC 60603-7-7 also complies with TEC 60603-7-1 and with the other Tower levels

of IEC

60603-7-X.

All the requirements and test schedules apply to the entire mated connectors including the

switch unless otherwise specified.

6.2 Classification into climatic categories

The lowest and highest temperatures and the duration of the damp heat, steady state test
should, unless otherwise impractical, be selected from the preferred values stated in 2.2 of
IEC 61076-1. The connectors are classified into climatic categories in accordance with the
general rules given in IEC 60068-1. The following preferred temperature range and severity of
the damp heat steady state test have been selected to comply with IEC 61156.
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Table 8 — Climatic categories — selected values

Climatic category

Temperature range
°C

Damp heat steady state
days

40/070/21

—40 to +70

21

Creepage and clearance distance

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

Insulat

clearampce distances in

require

Theref
mated

In prac
pattern

ments.

Tablem '

on co-ordination is not required for this connector; therefope
IEC 60664-1 are reduced and covered

the c
overa

epage and
fomance

idtics of

Huctive

Minimum distance between contacts and cNéis\ \\Qnimu istance between adjacent c¢ntacts
Type Creepage Cle range~ > Creepage Clearance
mm in /\ \\kn\ mm in mm in
A, B, C 1,40 ogss \| N5t NOgozo )7 036 0,014 0,36 0,014

6.4
6.4.1
Condit
IEC €
Me
Ma all variants:
1900 V d.c. or a.c. peak, contact-to-contact,
1500 V d.c. or a.c. peak, contact-to-test panel or contact-to-shield.
6.4.2 Current-carrying capacity
Conditions:

IEC 60512-3, test 5b.
All contacts, connected in series.

The current carrying capacity of connectors in accordance with the requirements of 2.4 of
IEC 61076-1 shall comply with the derating curve given in figure 12.
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)

2,5

2.0 -

1,5

Current-carrying capacity

1,0
N

0,5 \

0 K —
0 10 20 30 40 50 60 70 80 °C

Ambient temperature of connecto

Figure 12 — Connector derating’s

6.4.3 Initial contact resistance

Condit|ons:

IEC 60512-2, test 2a, fixture acco
Mated connectors.

Signal contacts: 20 mQ maxim
Screen contact: 20 mQ maximu

6.4.4

Condit

8 maximum.

6.4.5 istance unbalance

Condit

I[EC;60512-2 test 2a.

Mated connectors

Among all signal and switch conductors, maximum difference between maximum and
minimum.
100 mQ maximum.

6.4.6 Initial insulation resistance
Conditions:

IEC 60512-2, test 3a.
Method A.

Mated connectors.

Test voltage: 100 V d.c.

All types: 500 MQ minimum.
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6.5 Transmission characteristics, category 7

Category 7 performance level, respective to transmission characteristics, is determined accord-
ing to specific test methods described in annexes C to L. Category 7 level interoperability
transmission performance of independent fixed or free connectors is determined by tests

conducted when they are mated with precision test fixtures given in annex C.

NOTE fis the frequency expressed in MHz.

6.5.1 Insertion loss

Conditions:

Annex E, insertion loss.
Mated connectors, all pairs of contacts.

All types: < 0,0zx\/Trounded to superior 0,1 dB.

6.5.2 Return Loss

Condit|ons:

Annex F, return loss.
Mated connectors, all pairs of contacts.
All types: 64 — 20 x log (f) dB up to 600 M

6.5.3 Propagation delay
Condit|ons:

Mated connectors, a
All types: < 2,5 ns!

NOTE irice it is achieved by design.

6.5.4

Condit

NOTE i asderisiicdoes pot need to be measured since it is achieved by design.

6.5.5

Conditlons:

Annex G, NEXT loss.
Mated connectors, between all combinations of 2 pairs of contacts.
All types: 102,4 — 15 x log (f) up to 600 MHz not = 80 dB.

6.5.6 FEXT Loss
Conditions:

Annex H, FEXT pair to pair.
Mated connectors, between all combinations of 2 pairs of contacts.
All types: 90 — 15 x log (f) up to 600 MHz not = 65 dB.
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6.5.7 Longitudinal conversion loss
Conditions:
Annex |, longitudinal conversion loss.
Mated connectors, all pairs of contacts.
All types: 66 — 20 x log (f) up to 80 MHz (f.f.s.).
6.5.8 Coupling attenuation
Conditions:
Annex K, coupling attenuation test method under development.
Mated connectors, all pairs of contacts.
All types = 80 dB, 30 MHz < /< 100 MHz f.f.s.
>80 — 20 log (f7100) dB, 100 MHz < f'< 1 000 MHz f.f.s.
NOTE [The coupling attenuation requirement is assumed to be fulfilled when<he tra

met on

the full bandwidth. Coupling attenuation should only be performed e

irement is

ers the

6.5.9 Transfer impedance
Condit|ons:
Annex J, transfer impedance te
Mated connectors.
All types: under study.
0,5 Q from 1 to 10 MHz f.f.s..
0,01 () Q, from 10 MHz to 80 M
There lis no requirem 7z because coupling attenuation cov
need.
6.6 Mechanic@u :
6.6.1
Condit|ons:
| )
Speed Y 4 in/s) maximum.
Rest: (unmated).
PL1:<f ions.
6.6.2
Conditions:
IEC 60512-8, test 15f.
Mated connectors.
All types: 50 N for 60 s £ 5 s.
6.6.3 Insertion and withdrawal Forces
Conditions:

IEC 60512-7, test 13b.
Speed: 10 mm/s maximum.
All types, insertion and withdrawal: 20 N maximum.


https://iecnorm.com/api/?name=aeb63d82a630e5b20688e4fba05ebe7a

34 - 60603-7-7 O IEC:2002(E)

7 Tests and test schedule

71 General

See clause 4 of IEC 61076-1.

All the requirements and test schedules apply to the entire mated connectors including the
switch unless otherwise specified.

The detail specification shall state the test sequence (in accordance with this standard), and
the number of specimens for each test sequence (not less than four mated pairs).

U7

Individpal variants may be submitted to type tests for approval of those particular variant

It is pefrmissible to limit the number of variants tested to a selection {epkes i hg whole
range for which approval is required (which may be less than t
specification), but each feature and characteristic shall be prove

The cpnnectors shall have been processed
accordiance with good current practice.

7.2 [lest procedures and measuring method

ds but
ecified

The tept methods specified and given\
are nol necessarily the only ones that ca
method shall be the reference method.

Unlessg otherwise specified L ditions
for tes{ing as specified in [k

Where| approval proce e i is the
responsibility of q ti e authority granting approval that any alternative
methodls used givefes 2qUiVe '

7.3

Before spheric
conditi erwise
specifi

7.4 Wiring-andnmounting of specimens

7.41 Wiring

Wiring of these connectors shall take into account wire diameter of the cables defined in
IEC 61156 parts 2, 3 and 4 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 mounting is required in a test, unless otherwise specified, the connectors shall be rigidly
mounted on a metal plate or to specified accessories, whichever is applicable, using the
specified connection methods, fixing devices and panel cut-outs as laid down in the detail
specification.
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7.4.3

Arrangement for contact resistance measurement

For the measurement of contact resistance, the points of connection shall be as shown in

figure 1

3.

ST
/////////////,

Y

Fixed connector

Free connector

""""""""""" \/r—‘—

As short as
pracucat

744

b) De

calgulation or by

caltulation o@ g
ermine the

C) Measure the ota

req
d) Ca

and f

where

measurement

Point

IEC 049/02

e 13 by
e 13 by

ing the

culate stdnce by subtracting the sum of the bulk resistance of the fixed

indicates initial value.

Contact resistance = Rpc -

the total mated connector resistance.

(Ragi + Rpc))
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7.4.5 Arrangement for dynamic stress tests (test phase CP3)

—a 2203,2 mm '__ Fixed connector

Free connector

>203,2 mm
/ - _" (8,0in) -

Point A

Point B —~_|

Secure to vibrating Qint

member

=

y

Mounting plate

r /X Segtrre to non-vibrating

ember
< ) 4

Fixed connector rigidly fixed
to the mounting plate

Contact registan

IEC 050/02

7.5

The te i Wt ’be less than those listed in 7.5.2. Unless otherwise
specifi * S . Y the following tables should be viewed as target values.

7.5.1

Not ap

7.5.2 Fulltest

The fdllowing tests specify the characteristics to be checked and the requirements| to be
fulfilled.

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

7.5.2.1 Test group P preliminary

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

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.
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Table 10 — Test group P

Test Test Measurement to be performed
phase : , : ,
Title IEC 60512 Severity or Title IEC 60512 Requirements
test No. condition of test test No.
P 1 General 1 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
spnecification
P2 Polarization (
N
P 3 Contact Measurement points | Millivolt level | 2a nce
resistance as in figure 13 method or
contact
All . resistance —
contacts/specimens specified tes<
current
method<\ \
P4 Test voltage 3& \560 MQ minimpm
100V +15Vd.c.
Method A
Mated connectors /\
P5 ContaCt/canta >\/olta € ;‘Q&f \4/ 1000 V d.c. o a.c. peak
Method A
Mated coqnecters
All conftacts to tes 1500V d.c. ofa.c. peak

P

Ma@ conpectors )

N\
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7.5.2.2 Test group AP
Table 11 — Test group AP
Test Test Measurement to be performed

phase Title Test no. Severity or Title IEC 60512 Requirements

condition of test test No.

AP 1 Insertion and IEC 60512-7, [Connector locking Insertion force 20 N max.
withdrawal test 13b device depressed Withdrawal force 20 N max.
forces

AP 2 Effectiveness of |IEC 60512-8, [Rate of load applica- 50Nfor60s+5s
connector test 15f tion 44,5 N/s max.
coupling device

AP 3 Raprdchamgeof 1 +d =240~ Cto70°C
temperature Mated connectors

25 cycles 1 = 30 min
Recovery time 2 h A O\
AP 4 Test voltage 100 V Insulation |3 509 MQ min:
+15Vd.c. resistance
Method A
Mated connectors
AP 5 Measurement points | Contact a 0 0 mg max. cf ange from
as in figure 13 resistance initial
All contacts/
specimens
AP 6 Contact/contact: olthge 4a 1000 V d.c. of a.c. peak
Method A f
Majegthconnegtyrs
1500 V d.c. of a.c. peak

AP 7 Unrpated, cohgectoxs Wal 1a There shall be|no defects

€xamin- that would imppir normal
f N ation operation
AP 8 [|cyclic damp C 60068-" cyC W
heat 2- temperature =
igh tempexature
65
old sybcycle —10 °C
< idity 93 %
Hajf of the samples in
ted state
alf of the samples in
(\ unmated state
AP 9 AN Measurement points | Contact 2a 20 mQ max. change from
as in figure 13 resistance initial
All contacts/
specimens

AP 10 ||Insertioh a IEC 60512-7, [Connector locking Insertion force|20 N max.
withdnawal test 13b device depressed Withdrawal forke 20 N max.
forces

AP 11 LEfHeetiveressof—HEG66542-8—Rate-efHead 58-N-for66s—=+5s
connector test 15f application
coupling device 44,5 N/s max.

AP 12 Unmated connectors [ Visual 1a There shall be not defects
examin- that would impair normal
ation operation

AP 13 | Solderability As applicable

AP 14 |Resistance to As applicable
soldering heat

AP 15 See Note Voltage 4a 1 000 V d.c. or a.c. peak

Contact/contact: proof
Method A
Mated connectors
All contacts to test 1500 V d.c. or a.c. peak
panel:
Method A
Mated connectors
NOTE Do not perform step AP 15 if solderability and resistance to soldering heat were not performed.
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7.5.2.3 Test group BP
Table 12 — Test group BP
Test Test Measurement to be performed
phase Title IEC Severity or condition Title IEC Requirements
60512 of test 60512
test No. test No.
BP 1 Locking device 2 N operations — see See annex B
mechanical mechanical operations
operations
BP 2 Mechanical 9a N/2 operations — see (N) =750
Babatian oy hant 1 aetation
operation meehanical-eperations
Speed 10 mm/s (0,4 in/s)
Rest 5 s (when unmated)
Locking device inoperative N\
BP 3 Flowing mixed 11g 4 days g
gas corrosion Half of the samples in
mated state
Half of the samples in
unmated state e
BP 4 Measurement points as in | Cont %a ?mQ max. change from
figure 13 esistanc iitial
All contacts/specimen )
BP 5 Mechanical 9a N/2 operations — see \)
operation mechani G >
Speed {0 m
(0,4 in/s)
Rest 5 s (when u
Locking
BP 6 Measureient (poimis @tact 2a 20 mQ max. clange from
fig 13 sistance initial
\QI contacts/specine
BP 7 100 Y n15%d.e~__/  |insulation  [3a 500 MQ min.
ethod A resistance
ted. &gnnactor
BP 8 \/ ontact/contact: Voltage 4a 1000 V d.c. off a.c. peak
th proof
Mated ectors
Atkcoptacts to test panel: 1500V d.c. o a.c. peak
ethod A
ated connectors
BP 9 B Visual 1a There shall be|no defects
examination that would imppgir normal
operation
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7.5.2.4 Test group CP
Table 13 — Test group CP
Test Test Measurement to be performed
hase
P Title IEC 60512 Severity or condition Title IEC 60512 Requirements
test No. of test test No.
CP 1 Vibration 6d Contact 2e 10 yus max.
disturbance
CP 2 Test voltage Insulation 3a 500 MQ min.
100 V d.c. resistance
WVIeltnoa A
Mated connectors r
CP 3 Measurement points as in | Contact 2a N .|lchange from
figure 14 resistance
All contacts/specimens
CP 4 Unmated connectors Visual }a\ ere shall e no defects
examjnatio thatwtould inppair normal
{\ \ operation
A\
7.5.2.5 Test group DP
Tab& @ou DFG
Test > Measurement to be perform|ed
Test
phase . IEC 60512 Sever|ty or.eqndition . IEC 60512 . L
Title test NA of tost Title test No. Requirements
DP 1 Electrical load | 9b 5(connetto \) 0,5 A, 5 conpectors
and
temperature 500 °C . No current: $ connectors
Qeco erynperiod 2 h
DP 2 N Insulation | 3a 500 MQ min
resistance
DP 3 M/contact: Voltage 4a 1000 V d.c.|or a.c. peak
ethod A proof
\ ated connectors
All contacts to test panel: 1500 V d.c.|or a.c. peak
Method A
Mated connectors
DP 4 Unmated connectors Visual 1a There shall e no
examination defects that would impair
normal operation
DP 5 Measurement points as in | Contact 1a 20 mQ max. change from
figure 13 resistance initial

All contacts/specimens
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7.5.2.6 Test group EP
Table 15 — Test group EP
Test Measurement to be performed
Test IEC 60512 Severity or condition
phase Title test y Title Test Requirements
of test
no.
EP1 Insertion Annex E | < 0,02 V()
loss rounded to superior 0,1 dB
See notes 4, 6, 7
EP 2 Al pairs, both directions, NEXT 1058 Z5-T,; 4 — 1510g(})
(pair to pair) Annex C{/g;&\otes 1,16} 7
EP 3 All pairs, both directions Return loss | Annéx F‘ 20/eg(/)
/\ e\NQtes 2, 6] 7
EP 4 All pairs, both directions, | FEXT loss ~ | Ahpe 02 5|}gg)/
(pair to pair) (\ See notes 3, 6] 7
EP 5 Longj iné\ n&l G—Mogo‘)
con%ersio \ e notes 5, 6} 7
EP 6 Trapsfe w 0,510,301 Q from 1 to 10 MHz
ilmpedanc
N\ 0,01 1 Q from 1¢ to 80 MHz
EP7 C upl(in\g) /l{nnex K | [= 80 — 20log(/]/100)] dB
attenuation from > 100 to 1 000 MHz
f.f.s. See note$ 6, 7
EP 8 Input to IEC Signal contact|resistance =
output 60512 200 mQ max.
resistance test )
no.2a Screen resistahce =
100 mQ max.
EP 9 Resistance Millivolt IEC Unbalance resj|stance =
unbalanc level 60512 100 mQ max.
method test
no.2a
NOTE Wrrespond to calculated values of greater then 80 dB shall| revert to a
minim
NOTE that correspond to calculated values of greater then 30 dB shall revert to a
minim
NOTE ugncies that correspond to calculated values of greater then 65 dB shall| revert to a
minim
NOTE frequencies that correspond to calculated values of less than 0,1 dB shall|revert to a
requirgmentef 0,1 dB maximum.
NOTE Balance-ai-frequenciesthat-cerrespond-to-caletiatedvalues—of-greaterthen60-dB-shal+everttd a minimum

requirement of 60 dB.

NOTE 7 All measurements to be performed on mated connectors.

NOTE 6 All transmission results shall report the overall worst case for the corresponding pair or pair combination
after testing the ten samples.
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7.5.2.7 Test group FP
Table 16 — Test group FP
Test Measurement to be performed
Test
phase Title Test Severity or condition Title IEC 60512 Requirements
of test Test No. q
FP 1 Surge test ITU-T Mated connectors, Test 2.1 and 2.2:
K.20 table 2a /2b, Acceptance criteria A
: Basic test level per ITU-T K.44, clause 9,
Tests 2.1.1a, 2.1.1b, 2.1.3,
2.2.1aand 2.3.1a o
Icol £.9.
Atgeptance riteria B
per NU~T)K.44, clause 9,
FP 2 100 V£ 15V d.c. Insulation 3 500.MQ Win
Method A resistance
Mated connectors
FP 3 Unmated connectors Visual 161\ Whall he no
examinatio defects that would impair
\ \pormal operation

W
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Annex A
(normative)

Gauging requirements

A.1 Fixed connectors

The ‘g ! gauge specified in 5 1 shall be capable of hping inserted and removed with a force of

8,9 N (2 Ibf) maximum.

The ‘np-go’ gauges specified in 5.1 shall not be capable of entering r more

than 1{78 mm (0,070 in) with an 8,9 N (2,0 Ibf) insertion force.

A.2 FKree connectors

The cd in 5.2
with a

After i removal, with the¢ latch
depres : e.

The free connectors shall not be capab ing P more
than 1 .
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Annex B
(normative)

Locking device mechanical operation —
Test procedure and requirements

B.1 Object

The ohject of this mechanical endurance test is to assess the operationa s\of the |ocking
device|on free connectors.

B.2 PRreparation of the specimens

The sgecimen shall be prepared and mounted so that the f/ocking, dswi essible
for apglication of the test. No other movement of the free co

B.3 Test method

The sgecimen shall be subjected to nber of

cycles as specified in test BP2 of table

The speed of the operation of the applie cycles

per mi
The s hall be
depres
do not

Mecha
introdu

After t tion of

fatigue
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C.1 Object

Annex C
(normative)

High frequency (category 7)
transmission interoperability testing

Mated |pairs of connectors are required to meet the transmission perform
this arnpnex. To evaluate the performance of individual connectors,
connegt the interface side of the connector directly to the port of
equipment. The termination side of the connector is connected to tHe
analyser equipment.

C.2 Test equipment

The equipment use

C.3 FKkree connector precision t

Interogerability testing of free conneg
interfage to a precision test fixture.

There |s no crossta

A fixeq board mount
analysgr, see fi ¥¢
transmission are t€m

interfage. The othe
ground

50 Q strip line
using S
netwo
terminations.

d shall be as described in annex .

contacts) of connector used for high fre
the board for connection to the network a

nsmission mode stimulus and detection using direct connec
ent. Strip lines terminate each connector lead to femal

afce secificallions of

ded to
nalyser
etwork

etwork
juency
halyser
rement

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 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.

50 Q sfrip Tine Teads are used 1o facilitate el S and ddtection
using ections to
netwo ¢ SMA
terminations.

Fig y precision test fixture

IEC 925/02

C.5 AIternate@ oirtest fixture
The fix connector with a cover over the termination arga that
complg caver portion may vary from manufacturer to manufgcturer.
The “c ald the terminations on the far side of the connector under test.
C6 T
The peérformance © 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

categokyZreguirements-

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

D.1 Test instrumentation

These

should
1 MHz

At lea
symme

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.

st 2 test baluns are required in order to perform measurg

Reference loads and cables are needed for the calibration/of th

referer

Termir

A test
Refere

An al

measurements. The requi

adapter (triaxial test set) is
nce to requirements for this set-

sorbing clamp angd geded for the coupling atte

iven in annex K.

D.2 Coaxial ¢ twork analysers

Coaxigl cable asse nefwork analyser and baluns should be as sh
possible. (It is recam '

The baluns bonded to a common ground plane. For crosstalk mg
ments,|a d, in order to reduce residual crosstalk (see annex L).
Balanded te associated connecting hardware to connect between tH

equipment and

the red
of 7 cr

Re cohnector under test shall be taken from components that meet or
uirements for-the relevant category. Balanced test leads shall be limited to a m4

nalyser
nge of

dlanced

for the

D.6.

ments.

nuation

ort as

asure-

e test
exceed
ximum
s shall

h.between each balun and the reference plane of the connector under test. Paip

remair

PRI I 4 41 L ! 4 ) 4 !
WISICU TTOTIT U1 Daitdits tu wiicTc COTNMICUuulTts dic 111auc.

D.3 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
restraints shall be avoided before, during and after the tests.

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

the

greatest extent possible.
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d) The balance of the cables is maintained to the greatest extent possible by consistent

conductor lengths and pair twisting to the point of load.

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

D.4 Balun requirements

The baluns may be balun transformers or 180° hybrids with attenuators to improve matching if

needed (see figure D.1).

Test port

The specifications for the baluns apply f
Balung| shall be RFI shielded and shall

Tabl@tiir@a\b\

ce characteristics

26/02

Parameter L

Requirem Wfrequencies
up to 250 MHz

above 250 MHz

Requirement at test frequg

bncies

Impedarjce, primary< > <

Matched to applied network analyser

Impedarjce, secondaryA< \/\\/ 100 Q

Insertion loss < \ \/ 10 dB max.

Return Ipss sec?ﬂaa((\ \ 14 dB min.

BT r o (AL DA

Return |)SS—\DQ%® m W 1 dB max. not applicable
without gommon de termjination 2

Longitudinal balance P 50 dB not applicable
Common mode rejection ¢ 50 dB 40 dB
Output signal balance ¢ 50 dB 40 dB
Power rating 0,1W

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

b Applicable for baluns, which are used for balance measurements. Measured from primary input terminal to
common mode terminal when secondary balanced terminal is terminated with 100 Q.

¢ Measured according to ITU-T G.117 and ITU-T O.9.
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D.5 Reference components for calibration

D.5.1 Reference loads for calibration

To perform a one or two-port calibration of the test equipment, a short circuit, an open circuit
and a reference load is required. These devices shall be used to obtain a calibration at the
reference plane.

The reference load shall be calibrated against a calibration reference, which shall be a 50 Q
load, traceable to an international reference standard. Two 100 Q reference loads in parallel
shall be callbrated against the callbratlon reference. The reference Ioads for cal|brat|on shall

be plages€ 6 6 which is
machined flat on the back side (see figure D 2). The Ioads shaII be flxed of the
connegtor, distributed evenly around the centre conductor. A net k ser-’shall be
calibrated, one port full calibration, with the calibration reference. Th loss of
the reference loads for calibration shall be measured. The verified >46 dB

at freqhencies up to 100 MHz and >40 dB at frequencies above ‘ & ljmit for
which the measurements are to be carried out.

D.5.2

As a mini -up shall
satisfy of the
conneq path is
preser length
of refe ined in
the calli be well

prepar

D.6 Termination loads for termination of conductor pairs

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

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

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

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

in figure D.3.
— = h
— R2 [
¥

IEC 928/02

where R1= Rair
2
R
and R2 = Reom — —Z'f

where

R it is the differential mode imped

com

The twp resistors R1 shall be jthi nted at
a smalll printed circuit b 1 shall

be synjmetrical. Q

The cdmmon mode.fe

1%

D.7 Termina
If the gon

The sdreen_oer:screeng of these cables shall be fixed to the ground plane as close as ppssible
to the lneasurement

D.8 Test specimen and reference planes

The test specimen is a mated pair of relevant connectors. The electrical reference plane for the
test specimen is the point at which the cable sheath enters the connector (the back end of the
connector), or the point, at which the internal geometry of the cable is no longer maintained,
whichever is farther from the connector (see figure D.4). This definition applies to both ends of
the test specimen.

1 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 (2.5.1).
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Plug side Socket side

;

Connector reference planes 929/02

Figure D.4 — Definition of reference plan

@%
S
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Annex E
(normative)

Insertion loss1

E.1 Object

The ohyj
attenuation that is provided by a pair of mated connectors inserted in a co

E.2 Test method

Insertipn loss is evaluated by measuring the scattering parame ) conductor
pairs.

E.3 Test set up

The tegt set-up consists of a network apa

It is not necessary to terminate the unusexd

E.4 Procedure

E.4.1 Calibration

A full |2-port cali formed/at the reference plane. This is performed by
applying a refere a imum length between the terminals of the baluns and
performming the tra measurement. Then a reference cable of| 7 cm

maximum length 4 erminals of the two baluns (see figure E.1). THe total
length jof these_cab ' alto the length of the reference cable used for transmission
calibrations. ¢ z esreference cables, the reflection calibrations are performed by
applying ope

Transmission calibrations

Balun Poccocoooad] Bann ——

NA Reference cable NA

FUre T rFuUrt £

Reflection calibrations

£——] Balun :>oo<>oc>oc>0<: Balun ———»

NA . NA
Port 1 Port 2
Open, short and load

IEC 930/02

Figure E.1 — Calibration

1 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 (see figure E.2).
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 S, measurement shall be performed.

CuT
50 50
F — ) N e ~—
i — ——P=S
NA NA
Port 1 Port 2

oS

Ground plane

Measurement cables

Bcreen (if any)

9,

Socket side
IEC 1931/02

igure E.2 — Measuring set-up

E.5 Testre

The measured results shall be reported in graphical or table format with the specification limits
shown o the graphsorim the table atthe same frequencies as specifiedm the tefevant detail
specification. Results for all pairs shall be reported. It shall be explicitly noted if the measured
results exceed the test limits.

E.6 Accuracy

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

Return loss

F.1 Object

The o

ject of this test is to measure the return loss of a mated connector pair at t

002(E)

e two

referer

F.2 1

Return
condug

NOTE

F.3 1

The te

F.4 Procedure

F.4.1
Calibrs

F.4.2

ce planes.

'est method

loss is measured by measuring the scattering param of

tor pairs.

As a connector is a low loss device, the return loss of the two
[est set-up

5t set-up is as described in anne

Calibration

tion shall be pel

Measuremwent

The te

calibrati

intend

F.5 1

The m

measulement ab

est repart

all the

ngth of
lection
ctor is

N limits

bdsured results shall be reported in graphical or table format with the specificatio

t detail

shown

$lo =S H $lo okl 4 £ H +9~0= IlH $lo ]
UTTh 1S yrapriio Ul T 11T tduiT dt U1 oditic 1TTTUUTITIVITOo do opTulliTu 1 uic 1oicvdal

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 tabled in table F.1.
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Table F.1 — Uncertainty band of return loss measurement at frequencies below 100 MHz

Measured RL 10 12 15 18 20 22 25 28 30
Lower uncertainty limit -0,3 -0,3 -0,5 -0,7 -0,8 -1,0 -1,4 -1,9 -2,4
Higher uncertainty limit +0,3 +0,4 +0,5 +0,7 +0,9 +1,2 +1,7 +2,5 +3,3

@%
S
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Annex G
(normative)

Near end cross talk

G.1 Object

The ohject of this test procedure is to measure the magnitude of the electric and magnetic

coupling between driven (disturbing) and quiet (disturbed) pairs of a mated

G.2 Test method
Near end crosstalk is evaluated by measuring the scattering pe

condugtor pair combinations at one end of the mated co
pairs are terminated.

G.3 Test set-up

The te
of the

=

><><><><>@100

100 I‘/Soooog_hmo

=1

bssible
of the

s~defined in annex D. A figure
n in figures G.1.and G|2.

7] — — L
Screen (if any) Measurement cables
Ground plane
Plug side Socket side

NOTE Passive terminations must be resistor terminations.

IEC 932/02

Figure G.1 — NEXT measurement for differential mode only terminations
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CcuT
50
[ —F— 50
NA 25
——

Port 1 ’}

50
NA

———

Port 2 ’} E,

50

50
50
50
Screen (|f any)
Ground plane
Socket side
IEC 933/02
NOTE gsistor terminations.
differential and common mode terminations

G.4
G.4.1
A thropgh calibrati hall be applied as a minimum. Full two port calibrations are fecom-
mended in‘order to ehhance the measurement accuracy.

G.4.2 Establishment of noise floor

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

value is closer to the noise floor than 10 dB, this shall be reported.

NOTE For high crosstalk values, it may be needed to screen the terminating resistors.
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G.4.3 Measurement

Connect the disturbing pair of the CUT to the signal source and the disturbed pair to the
receiver port. Terminate according to figure G.1 and figure G.2. It is recommended that the
socket be terminated with short separated pairs without a jacket. Test all possible pair

combinations! and record the results.

The CUT shall be tested in the following configuration:

With differential and common mode terminations.

The measurements have to be performed from both ends of the mated connector. As a

connegtor is a low loss device, near end cross talk values from the two ends

Differential and common mode terminations shall be provided on at leg
includipg the unused pairs. This may be the near or far end. Differ€
providg¢d at both ends. Optionally, differential and common mode
at both ends of all pairs, as shown in figure G.2.

G.5 Test report

The measured results shall be reported in graphical ¢ at with’the specificatio
3 ecified in the relevan

shown|on the graphs or in the table at
specification. Results for all pairs shaf
results| exceed the test limits.

G.6 Accuracy

The adcuracy shall be pettenthah +1.dB. at,measur,

ments up to 85 dB.

9,

ments up to 60 dB and +2 dB at mg

qual.

ovided

N limits
detail
sured

asure-

1 There are 6 different combinations of near end crosstalk in a four pair connector from each side, which gives a

total of 12 measurements for each kind of termination method.
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Annex H
(normative)

Far end cross talk

H.1 Object

The object of this test procedure is to measure the magnitude of the electric and magnetic
coupling between driven (disturbing) and quiet (disturbed) pairs of a mated connector pair.

H.2 Test method

Far end crosstalk is evaluated by measuring the scattering para
condugtor pair combinations at one end of the mated connector

bssible

H.3 Test set-up

The tept set-up consists of two baluns and a net ‘ figure
of the $et-up, which also shows the te§< i 2.
(BN
Port 1
NA
%>< r ¥ port 2

100

100

g
——

LL

Measurement cables

/ J’

Ground plane

Screen (if any)

Plug side Socket side
IEC 934/02

NOTE Passive terminations must be resistor terminations.

Figure H.1 — FEXT measurement for differential mode only terminations
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CuUT

% =D Phobd

50 11 | 8 F———= oo

/>

Screen (if any)

% \&und plf >

Socket side

IEC | 935/02

NOTE Passive ter : Q cdistor terminations.

H.4.1

Calibrgtion is pg ed as shown in clause E.4.1.

H.4.2 Establishment of noise floor

The noise floor of the set up is established as shown in clause G.4.2.

H.4.3 Measurement

Connect the disturbing pair of the CUT to the signal source and the disturbed pair to the
receiver port. Terminate according to figures H.1 and H.2. It is recommended that the socket
be terminated with short separated pairs without a jacket. Test all possible pair combinations,?
and record the results.

1 There are 12 different combinations for far end crosstalk in a four pair connector, which gives a total of 12 measure-
ments for each termination method.
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The CUT shall be tested in the following configuration:

With differential and common mode terminations.

Differential and common mode terminations shall be provided on at least one end of each pair,

including the unused pairs. This may be the near or far end. Differential terminations s

hall be

provided at both ends. Optionally, differential and common mode terminations may be provided

at both ends of all pairs, as shown in figure G.2.

H.5 Test report

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

elévan

H.6 Accuracy

The adcuracy shall be better than +1 dB at measureme
ments fup to 85 dB.

@@

cificatioE limits

detail
sured

asure-
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Annex |
(normative)

Longitudinal conversion loss

1.1 Object

The object of this test is to measure the mode conversion (differential to common mode) of a
signal in the conductor pairs of the CUT. This is also called unbalance attenuation or
longitudinal conversion loss, LCL.

.2 Test method

Balande is evaluated by measuring the common mode part of a which

is launghed in one of the conductor pairs of the CUT.

1.3 Test set-up

a differential and common
ixration principles, is stjown in

The test set-up consists of a network
mode {est port. A figure of the set-up;
figure [.1.

NA
Port 1

25
NA
Port 2

NN

\

Measurement cables

—— 1

Ground plane

Screen (if any)

Plug side Socket side
IEC 936/02

NOTE Passive terminations may be either balun or resistor terminations.

Figure 1.1 — LCL measurement
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1.4 Procedure

1.4.1 Calibration

Calibration is performed in tree steps:

a) The attenuation of the coaxial test leads to the network analyser is calibrated out by
performing a through calibration with these test leads connected together. This establishes
the network analyser measurement reference plane at the ends of the coaxial test leads.

b) The attenuation of differential signals of the test balun, ap, py is measured by connecting
two |dent|cal baluns back to back. The insertion Ioss of these baluns is measured, and half

put terminals. The two differential

1.4.2 Noise floor

The nqise floor of the set-up shall be measured. The level
white rjoise, which may be reduced by increasing the ie
of the

The ngise floor, dnoise,m shall be mege
with a
commd

The nqgise floor sk

is closer to the noise is’shall be reported.

1.4.3

Conne e CUT to the differential output of the test balun. Termin
CUT afe .3. Perform a S,; measurement between the differential mo
commgq e balun. The balance, LCL is calculated as:

dmeas = —20 |OQ|SZ1|

output terminals shas
cornnected to the inner conductor of the coaxial test lead to the n

specified limit for balance. If the measure

O|e oor)is determi
by xedu€ing the bar
the test balun

ned by
dwidth

balun
je and

il value

ate the
de and

LCL = ameas ~ 9bal,DM ~ @bal,CM

1.5 Test report

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.

1.6 Accuracy

The accuracy shall be better than +1 dB at the specification limit.
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Annex J
(normative)

Transfer impedance?

ransfer
of the

ing the

ransfer

bltages
of the
urrents

ngth of
n. The

impedance, ZT (Q) of an electrically short uniform connector is defined ag guotient
longitudinal voltage in the outer system to the current in the inner system
J.2 Test method
The tgst determines the transfer impedance of the scregned
connegtor in a triaxial test set-up. This set-up is also
impedance for cables (IEC 61196 series).
J.3 Definitions
J.3.1 Inner and outer circuit
The in ang~the cand of the test specimen. The v
and cu % ciipt 1. The outer circuit consists
outer s of the test ftriaxial) tube. The voltages and ¢
of the Schipt 2.
J.3.2
Two cables in the te 0 the connector under test. The combined le
conneq de "the triaxial tube is called the coupling lengt
maxim pends on the highest frequency to be measured:
5010°
Lc,max ES—
Vért Umax
where
L max [maximum cotpling length;
fmax highnef frnqunnhy;
& resulting relative permittivity of the dielectric of the connecting cable.

The condition means that the phase constant of the cable multiplied by the length is less than 1.

1 This test measures the magnetic component of the transfer impedance. A test, which measures the effective
transfer impedance is under consideration. If experience shows that the test under consideration can replace
the test proposed here, reference to the other test will be made and the current proposal withdrawn. Effective
transfer impedance is the vector summation of magnetically and electrically coupled transfer impedance. It is
expected that the current requirements for transfer impedance of connectors have to be revised if effective
transfer impedance is measured.
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J.4 Test set-up

J.4.1 Preparation of test specimen

The principle for preparation of the test specimen is shown in figure J.1.

Measurement cable Measurement cable

Connector

under test

Categq r shall
terminate the test specimen

The le ines the
length s shall
be con b by Ry,
(see J e furfer conductors and the cable scregns. R
shall b i rement

cable.

J.4.2

The tep analyser and a triaxial test set-up for measuring transfer
impedI up” consists of a metallic (e.g. brass) tube, resistors and
imped

The m i i at both ends with metallic endplates with provisions for cable feed
through. i or of“the tube shall be large enough to be able to accommodate the test
specini gth> of the tube should preferably be equal to or less than 30 cm. The
directions (given in™J.3.2 shall be used to determine the maximum frequency for valid

measurements.

The resistors are terminating resistors. R, terminates the inner circuit. This resistor shall have
a value close to the impedance of the inner circuit (see J.4.3). The other, R,, terminates the
outer circuit. This resistor shall have a value close to

Ry =14 060 Cog, Z—O - 50

C
where
d
d

o inner diameter of tube

.  outer diameter of the measurement cable screen

The test specimen shall be mounted in the centre of the tube. (It may be supported by plastic
foam).
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The test set-up shall be connected to the network analyser through the impedance matching
network. The impedance matching network is a minimum loss 2 resistor network, which
matches the inner circuit to the impedance of the network analyser port (see J.4.4).

In figure J.2 the complete triaxial set-up is shown.

Screens short-circuited
to end-piece of tube

Matching circuit

A

Us Uy

a—b

Ur

To NA port 2

From NA port 1

A

Coupling lefigth

IEC 055/02

Figure\l.

test etQp
J.4.3 Impedance of the inner circuit

If the jmpedance Z; of tp HCUNE i% known; it may be determined by usihg this

methodl:

One end of the pyepare \ ad to a network analyser, which is calibrated for
impedjmce mea@n p eference plane. The test frequency shall [pbe the
approximate frequ th of the sample is 1/8 A, where A is the wavelength.

- C
15 x 8Lsample

f test

where
ftest test

c speed.of ligh
L

sampl¢ l€ngth of sample

The sample is short-circuited at the far end. The impedance Zg,,, is measured.

The sample is left open at the same point where it was shorted. The impedance Z is

open
measured.

Z4 is calculated as:

Z1 = \Zshort * Zopen

R, is chosen as a standard value resistor, whose resistance is close (<20 %) to Z;.
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