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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 3-110: Detail specification for 8 way connectors
for frequencies up to 600 MHz

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standard deCavailable
the¢ public.

IEC-PAS 61076-3-110 has been processed by subcommittee 48B: Connectors ittee
Elg¢ctromechanical components and mechanical structures for electronic e

Fag
th

1)

2)

3)

4)

5)

The text of this PAS is based on the This P
following document: publication bythe

comny&e\cm]&fQ ed
the follo

Draft PAS \ \ )R%pokt o\y\oh%/
48B/1115PAS /N AN\ N [48Br1)53/RYD

eqliipment declared to be in conformity with one of its standards.

nte
wide organization for standardization compris|ng
opfmittees). The object of the IEC is to promepte
ardization in the electrical and electronic fields.|To
this end and in addltlo e it lishes International Standards. Their preparation| is
entrusted to technjcal lcom STEN IE Natiqnal Committee interested in the subject dealt with may
participate in thjs 9 governmental and non-governmental organizations liais|ng
with the The IEC collaborates closely with the Internatiohal
accgrdance with conditions determined by agreement between the
two organizations
The formal deC| ts of fhe IEC on technical matters express, as nearly as possible, |an
international on the relevant subjects since each technical committee has representat|on
from all inte
The dog form of recommendations for international use and are published in the fgqrm
technical reports or guides and they are accepted by the Natiopal
Committe
In order to_ pron i i ification, IEC National Committees undertake to apply IEC Internatiopal
Standards_\ransparepty to the maximum extent possible in their national and regional standards. Any
divergence)between the IEC Standard and the corresponding national or regional standard shall be clegrly
indicated+in the latter.
The HEC provides no marking procedure to indicate its approval and cannot be rendered responsible for gny

6)

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject

of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.
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CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 3-110: Detail specification for 8 way connectors
for frequencies up to 600 MHz

1| Scope

to. 600 MH
Buseries a

This part of IEC 61076-3 covers 8-way connectors up to 4 pairs to be
when used with an appropriate cable. These cables are specified in thg
uged in cabling systems specified in ISO/IEC 11801.

The connectors are compatible with the already defined IEC 606
The connectors are interoperable with the already defined

1.1 Normative references

The following normative documents cg
canstitute provisions of this part e
amendments to, or revisions of, any of\these publications . do yiot apply. However, parties
adreements based on this part of IEC 6 6-3 areencauraged to investigate the possibility

arld ISO maintain registe lid_Teternational Standards.

IEC 60068-2-38
temperature/hovqidy

IEC 6016 adio-frequency connectors — Part 16: R.F. coaxial connectors with inn
digmeter of outef cyndyctor 7 mm (0.276 in) with screw coupling — Characteristic impedan
50 ohms (75 vhms) (7

IEC 60352-2:1990, Solderless connections — Part 2: Solderless crimped connections
General requirements, test methods and practical guidance

agplying the most recent editions of the nermative \Jocynents indicated below. For undat
references, the latest edition of the no o referred to applies. Members of Ik

— Part 2: Tests. Test Z/AD: Composj

of
ed
C

IEC—60352-371993, SOIderfess Conmections —  Part 3. SOIUertess accessible —imsutati
displacement connections — General requirements, test methods and practical guidance

on

IEC 60352-4:1994, Solderless connections — Part 4: Solderless non-accessible insulation

displacement connections — General requirements, test methods and practical guidance

IEC 60352-6:1994, Solderless connections — Part 6: Insulation piercing connections — General

requirements, test methods and practical guidance

1 Backward compatibility definition and requirements are given in 2.5.2.

2 Interoperability definition and requirements are given in 2.5.3.
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IEC 60512-1, Connectors for electronic equipment — Tests and measurements — Part
General

1:

IEC 60512-2, Electromechanical components for electronic equipment, basic testing
procedures and measuring methods — Part 2: General examination, electrical continuity and

contact resistance tests, insulation tests and voltage stress tests

IEC 60512-3, Electromechanical components for electronic equipment; basic testing

procedures and measuring methods — Part 3: Current-carrying capacity tests

IEC 60512-4, Electromechanical components for electronic equipment; basic testi

prpcedures and measuring methods — Part 4: Dynamic stress tests

IEC 60512-5, Electromechanical components for electronic equiptent;
prpcedures and measuring methods — Part 5: Impact tests (free component
(fixed components), endurance tests and overload tests

IEC 60512-6, Electromechanical components for electrofic
prpcedures and measuring methods — Part 6: Climatic test

IEC 60512-7, Electromechanical components for/ele
prpcedures and measuring methods — Part 7: Mech

IEC 60512-8, Electromechanical com
prpcedures and measuring methods
tepts on contacts and terminations

IE
D¢
m

for use with printed boards — Part
d and free connectors with comm

IE with assessed quality, for use in d.c., low frequency analog
afplicati in digital high-Speed data applications — Part 1. Generic specification

IE ~ slticore and symmetrical pair/quad cables for digital communications

IEC 61196=1%(all parts), Radio-frequency cables

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

baSic: testi|

hg
ical

on

rs

rs

ISO 1302, Technical drawings — Method of indicating surface texture
ITU-T G.117, Transmission aspects of unbalance about earth

ITU-T K.20, Resistibility of telecommunication equipment installed in a telecommunicatio
centre to overvoltages and overcurrents

ITU-T O.9, Measuring arrangements to assess the degree of unbalance about earth

CENELEC PREN 50289-1-6, Communication Cables — Specifications for Test Metho
Part 1-6: Electrical Test Methods — Electromagnetic Performance

ns

das
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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 61076).

IEC 61076-3-110 LIN[N|L|L L L [N|[N]|N N L
Reference to Letten denoting
tHis standard assegsment
A(\ leyel
Legtters denoting connector A
type < > 5
Fixed panel mounted A
vdrsion /\/\\ -~
- umber depoting
Fiked board mounted B <\X§ performance Igvel (PL)
vgrsion
Frlee version C \\> ! 750 opgrations
2 2 500 opkrations
Frlee coupler version D < G
N L Number denoting vafriant
01
Number of contacts 02
08 ( — 5 03 For details see clausg 4
12 N \\ 04
[ Q 05
Contgetposition > N 06
Sfandard A 07
Variant AN BV

Female AN \

Letterdanoting typs of contact
S

Mple >

Number denoting contact [finish

1 | Gold, gold-alloy

2 [Palladium/nickel

Letter denoting type of condyctor
accommodation, or cableg

Letter denoting type of termination

Tinsel wire

S¢rew, terminal

Stranded wire

CcHmp

P=STN :
OUINMU WITC

Insulation displacement

Tinsel or stranded wire

Insulation piercing

Stranded or solid wire

Solder

Tinsel, stranded or solid wire

Compliant pin

—| W TO|P|>

Board-mounted

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

X|@O|mm|o|o)p|lm| >

Customer specific cable requirements
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Example:

IEC 61076-3-110 CO8AFD-C101-2G: Free shielded connector, IDC-contact, non-keyed 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.

S e P H Ll toron P ] wearad-melmCo a0 492 4
gme aPpPTITCaAuTC OIS arc arsU CcoOvVeTOU 1T T U0 U TZ7 T

2.2 Marking

Each connector and/or its associated package shall be marked iy
refjuirements specified in 2.6 of IEC 61076-1.

2.3 Main functions

THese connectors are compatible with IEC 60603-7-7 seri€ ofar as describ

The IEC 60603-7-7 fixed connector switch is actu 5 usionadded onto the end of a
standard shaped IEC 60603-7 series frg ¢ C@p An IEC 61076-3-110 free
cannector includes a similar protrusioq.

THe IEC 61076-3-110 free connector /4 S
standard shaped IEC 60603-7 series free eennes
cgnnector includes similapamovable p otr
ag

C) (plug). (An IEC 60603-7-7 free
function as free connector switch

Th i roperable with all IEC 60603-7-7 connectors.

TH ' and the shield contacts specified for lower level IEC 60603-7
sgries connector ¢ eference and their specifications given in this standdrd
co ifice EC 60603-7 series connectors.

2.4.1

In ith other IEC 60603-7 series connectors is ensured herein by applying the
same “GO*~and “ O”, free and fixed connector gauge requirements as specified for pll
loyer levelHEC 60603-7 series connectors.

2.4.2 Interoperability

2.4.2.1 General

Interoperability ensures that the resulting mated connection of any connector from any source
and complying with IEC 60603-7-7 with another such connector shall comply with the
mechanical, electrical and transmission requirements of IEC 60603-7-7.

2.4.2.2 Requirements

Specific interoperability requirements and test procedures for applications up to 600 MHz are
given herein.
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3 Common features and isometric view

3.1

Isometric view

Figure 1 - Examples free,

&

IEC 118/03
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3.2 Mating information

For the purpose of this specification, dimensional information equivalent of that specified in
IEC 60603-1 is detailed.

3.21 Contacts interface

N2

_ 1015 mm |D C
~ | 0.006in
ANEEANS AN
Ty

(&)
pv3
D B2 U B
c-e o
(&
ég 9
‘ N2
_|0.15mm
" | 0.0061n
o] =
c-C

IEC 119/02

r hys terface, contacts interface, see table 1
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Nd

¥

51 L

3 —~
CB2

Switch actuator in extended positio

TE Switch

i]s]alalifi]]s|

B

Switchactuator, front

2

IEC 120/02

nterface, switch actuator, see table 1

ensions are given for the free connector
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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
Cc2 0,46 0,018 0,03 0,001
D2 2,79 0,110
H2 0,38 0,045
J2 0,64 0,025 0,38 /\ 0,015
K2 6,15 0,242 5,89/\\ ~ 0,232
CK2 0,60 0,024 0(‘9/6\ 0,020

N2 0,\3Q \\ NU0,011

P1 0,50 0,0195 \ 0?5&\ \) 0,0177

R2 4,83 0,190

P3 0,50 0,0195 9 \ON \ 0,014
=~ N\

CR2 ( () e 0,067

CA2 2,20 9{8,7\\\// /\ \§00 0,079

CB2 3,05 <({1235\ \ ~/ )\/3,75 0,148

cc2 0,20 A \@a{ 0,00 0,00

CG2 0,22 (\O,M\ > 0,12 0,005

cQ2 /é,\sg \ \0, 17 \ 5,70 0,224
N

yA
1)

X )
Letter \%Mm Minimum

a N 2 |¢ N 24° 11°

N\
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3.2.2 Fixed connector contacts
AHT|

& 0.05mm | C L

0002in |C
@ 0.05 mm | X 2l

0.002 ih S'I

AHI
AD] %é %

0.15 maximum taper

IR

N

(a
Iz

CAl

1

1%
qu

0

2]
g
a

3
bzl

nlin ] ﬁ(N 2| = v
} N} A(\EQ)]\/ Ny 1;7 210
o N i

Eigure 4 - Physical interface, fixed connector contacts, front view, see table 2

IEC 121/02
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—

—1O B

S Al ‘

&b A

/_ | i(

= . SAT

< 7 SET
ALl X S

A

IEC 122/02

sontacts, side view, see table 2

N(
fref

We switch actuator protrusion located on the
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Table 2 — Physical interface, fixed connector contacts dimensions

Maximum Minimum Nominal

Letter mm in mm in mm in
A1 1,47 0,058

B1 0,71 0,028

K1 5,84 0,230

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

W1 6,38 0,251 6,22 0,245 T~

X1 6,86 0,270 6,68 0,263 \|

AA1 1,24 0,049 AN\

AB1 0,38 0,015

AC1 6,96 0,274 6,76 6,266 A\ 686 > 0,270
AD1 0,13 0,005 ( \ \ \

AH1 X \\/1.02 0,040
AK1 8,66 0,341 838 1 I~

AL1 (1’4\\/ /\0,0\55\

AM1 { { 57 L _0,060”

AP1 273 050

CA1 2,30 0,001 [ a0 0,087

CK1 \ \D.63\ 0,026

CN1 1,40 (0,055 R Y 0,051

CP1 5,05 0,19 a5 0,195

ca1 00N | SN2 \| D 580 0,228

CS1 N AN N 7,66 3016
CT1 AN 0812, 12,9 0,508

SA1 N\ N/ 5,31 0,209

SB1 246\ 0,085

sp1,/ N\ yor \ 4,90 0,193

SE1 RN 0,288

>

Letter

AJT 15°
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3.2.3 Free connector contacts

‘ N
Tillee U3 o
) ﬁ@
W2
N
H

Rigurke © ysical interface, free connector contacts, see table 3

SD2 o
NI«
D2 T
) 5%
52
B2
-7 o
B T <
" FOAOEEDT | | © 14
Q
< w\ ‘rI'H;=

7/
0
jos]
R
AX2
AY2

AH2

&
-
CcQ2

&5

IEC 123/02
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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
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
X2 6,02 0,237 5,77 0,227 T~
AA2 1,24 0,049
AC2 6,71 0,264 6,50 0256 \\|  \ 6360 0,260
AH2 o2\ 0,040
AX2 1,32 0,052 Q >
AY2 2,87 0,113 2,67 5N\ |\
BD2 8,38 330 \\/
cA2 2,20 0,087 200/ Q07
CB2 3,95 0,155 @’?\Q\/ /\0,1\4{
ca2 5,70 0,224 bsg A Joped
BA2 \gsz\ N__0/485
cs2 ( 7,66 h,3016
SA2 4,22 0,166 \
sB2 211 N\ | \[0.083 ~ N
sc2 [ (N N 0,195
SD2 N > 685 0,270
N \>
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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

linited to the free connector switch actuator dimensions, which should be used to impleme

th

4.
4.

s standard.

P Type C free connectors

P.1 Free connector, side protrusions dimensions

CN2

CP2

IEC 124/02

nector, switch actuator dimensions, see table 4

—Free connector, switch actuator dimensions

nt

Maximum Minimum
Letter mm in mm in
CN2 1,3 1,2
CUFZ 9,Ud 4,90
CT2 12,85 12,75
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4.3 Terminations

Free connectors are terminated to cordage or cable to provide connector cord and cable
assemblies. The connector type designation provides basic terminations concerning the type
of conductor (stranded or solid) to which the conductor may be applied, and the type of
connection used (solder, insulation displacement, etc.). Specific details concerning wire
gauge size, type and thickness of conductor insulation, size and shape of cordage or cable
jacket, etc., are not part of this specification. Cable shield construction and method of cable
shield termination are not part of this specification. These shall be as agreed between
purchaser and supplier. Minor variations in a free connector’s interior details to accommodate

differing wire gauge sizes, outer jackets, etc., do not require the generation of new rke

cannector variants.

5| Gauges

S¢e annex A for additional gage information.

5.1 Fixed connectors

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

v|= Surface roughness, according to ISO 1302
RE= 0,25 pm maximum. (10 pin maximo

A
Cl

> rojection method third angle
F

MFthade de projection traisiéme difdre @E}

X
Z
% ~ ‘
A B
3 EC
'&'Kg h: Six endroits - '&\[:’3 1 7out autour
l SiK places ¢ Al oy ound
v . {
rcy

Q.05 rm
{B 0.002 in C‘

IEC 125/02

Figure 8 - Fixed connector GO gauge
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Projection method third angle

>5 c] ok '

fr'\K5 T i endm.’cs
l Sl pluces

b

=

—_—
)

Bg

EC
1
K? Sl endroits B Tout outour
Six places i M oround

v

-—I;)—F-
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IEC 126/02

Figure 9 - Fixed connector NO-GO gauges
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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
X4 10,16 0,400
ABj 0,51 0,020 0,389 0,0153 0,450 0,0177
ACy 6,716 0,2644 6,706 0,2640
ACs 6,45 0,254 6,35 0,250 A
AC, 6,970 0,2744 6,96 0274 | AN_ \L
BC, 0,89 0,035 0,64 0,025 \o. 030
Wsy 6,12 0,241 6,109 0,240 \\
We 6,38 0,251 6,365 02506 \ N\
w5 5,97 0,235 5,89 ﬁ\ K \\/
AK3 8,357 0,3290 8,346 9,328 D
AKg 8,13 0,320 8,05\ | /03w
AK7 8,672 0,3414 866 (| konad

9

N

oty
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5.2 Free connectors
Material: tool steel, hardened.
v = 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 -

| AN
W/ R Lk :
axz-/V . d’/; . \ 2

I
‘ Tout autour
1
]

All around
<—J B

Tout autour
All around

|
|
ale

}>' o

x endroits/Two places
0.1

=[an o e

{c} Se

Vue

Vview 5B

Calibre de hauteur
Height gauge

Méthode de projection: troisieme diédre t E
Projection method: third angle

JIEC 127/02)

Figure 10 - Free connector NO-GO gauges
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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
Weg 6,40 0,252 6,30 0,248
ABy 0,38 0,015 0,0 0,0
ACy 6,91 0,272 6,81 /] 0,268
ACgq 6,512 0,2564 6,502 0,2560
ADy 0,127 0,0050 0,0/\\ 0,0
AKy 9,42 0,371 %2 \ \0/8>67
at, 15,29 0,602 151\ "\ > 0,598
N
AXo 0,635 0,0250 ( 0\3\8\ 0,015
axz
As Tout augbur ADsg
All arou Deux endroits
Two places
Q) e
4277
S| < % | \ N9) N
< / &() ©
L ©
S |
f 1 /\ ‘ k \—AB
{ \ 6
N V NN *? ' Deux endroitg
© : ‘ Al Two places
a
0.05mm C T4
0.002 in l
0.05
ST H e
Section A -

Méthode de projection: troisieme diédre
Projection method: third angle

Q]

IEC 12

/02

Figure 11 - Free connector GO gauges
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Table 7 — Free connector GO gauges dimensions

Maximum Minimum
Letter mm in mm in
Ay 1,448 0,0570 1,438 0,0566
Sg 11,847 0,4664 11,836 0,4660
Ty 4,115 0,1620 4,013 0,1580
Weg 6,198 0,2440 6,187 0,2436
X4 6,604 0,2600 6,594 0,2596
Y4 2,39 0,094 2,34 /N 03092
2, 2,39 0,094 2,29 0,090

AA, 1,255 0,0494 s N\ Q0490

ABg 0,38 0,015 \QO\ \/8,0

ACg 6,767 0,2664 e\ > 0,2660

ADg 0,13 0,005 < \ N\ \ 0,0

AKg 8,357 0,329 \S,SXQ\/ 0,3286

aw, 9,42 0371 [ Ng32) 0,367

ax, 0,64 005\ \~ /N \ 038 0,015

ays 0,305 < 9@1\506 \ @), ]\/0,295 0,0116
qdeg X ' '

azy 11,91 \_/ 11,81 0,465
| etter /i\{aximum \ \ \ Minimum
Ads ~ 14°

NN \/\\
@Q%@

&
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5.3 Switch actuator gauges

Switch actuator and protrusions gauge supplements and dimensions for use with the standard
IEC 60603-7 series connector gauges are given in annex M.

6 Characteristics

6.1 General

THe characteristics given within this specification are those that are specific to IEC 60603-717.
The other relevant characteristics are given in IEC 60603-7-1. It is assumed that\dny
cannector complying with IEC 60603-7-7 also complies with IEC 60603-7-A"and with the other
loyer levels of IEC 60603-7-X performance requirements.

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

6.2 Classification into climatic categories

The lowest and highest temperatures and the duratje j st
should, unless otherwise impractical, be selected ffom i .2 |of
IEC 61076-1. The connectors are classified |nt i ne
ggneral rules given in IEC 60068-1. Th of
the damp heat steady state test have ©heemnselected to ca

\{age ra Damp heat steady state
days

to +7 21

TH
sp

depend on the application and on the applicable |or

Insulaticn inadi IS not required for this connector; therefore, the creepage anpd
clgarance distan FC 60664-1 are reduced and covered by overall performange
refluirements;

Thereforey the creepage and clearance distances are given as operating characteristics |of
mated.connectors.

In practice, reductions in creepage or clearance distances may occur due to the conductive
pattern of the printed board or the wiring used, and shall duly be taken into account.

Table 9 — Minimum distances

Minimum distance between contacts Minimum distance between adjacent contacts
and chassis
Type Creepage Clearance Creepage Clearance
mm in mm in mm in mm in

A B, C 1,40 0,055 0,51 0,020 0,36 0,014 0,36 0,014



https://iecnorm.com/api/?name=761ec2ce1572c617556d10e18f970b25

- 28 — Copyright © 2002, IEC

6.4 Electrical characteristics
6.4.1 Voltage proof
Conditions: IEC 60512-2, test 4a.

Method A.

Mated connectors all variants:

1 000 V d.c. or a.c. peak, contact-to-contact,

1 500 V d.c. or a.c. peak, contact-to-test panel or cg 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 acc rd itk saquirements of 2.4
IEC 61076-1 shall comply with the deratmg curve

|

2,5

2,0 \
\ *\ |
! N/

(¢] 10 20 30 (o} 50 60 70 80 °C
Al ient temperature of connector
156/90

2 - Connector derating curve

ent-carrying capacity

6.4.3 sistance

Conditions:

IEC-60512-2, test 2a, fixture according to 7.4.3.
Mated connectors.

Signal contacts: 20 mQ max.

of

Screen contact: 20 mQ max.
Switch contact: 20 mQ max.

6.4.4 Input to output resistance
Conditions:

IEC 60512-2, test 2a.
Mated connectors.
Signal contacts: 200 mQ maximum

Screen: 100 mQ maximum
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6.4.5 Input to output resistance unbalance

Conditions:
IEC 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.

Ruission— characteristics, is determin
agcording to specific test methods( described wnexes C to L. Category 7 le
inferoperability transmissign performanc independent fixed or free connectors
dgtermined by tests cond ey

annex C.

Note: fis the fre

6.5.1
Condition
Mated sonhectors
All types

6.p.2

Conditions:

Annex F, return loss.
Mated connectors, all pairs of contacts.
All types: 64 — 20log (f) dB up to 600 MHz not = 30 dB.

2d
el
s
in

6.5.3 Propagation delay
Conditions:

Mated connectors, all pairs of contacts.
All types: < 2,5 ns.

NOTE This characteristic does not need to be measured since it is achieved by design.
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6.5.4 Delay skew
Conditions:

Mated connectors, all pairs of contacts.
All types: < 1,25 ns.

NOTE This characteristic does not need to be measured since it is achieved by design.

6.5.5 NEXT loss

Canditions:

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

6.5.6 FEXT loss
Conditions:
Annex H, FEXT pr to pr.

Mated connectors, between all combinations
All types: 90 — 15log (f) up to 600 MHz n

6.5.7 Longitudinal conversion lo

Conditions:

6.

N(
is

6.5.9 Transfer impedance

Conditions:

PNt

Annex J, transfer impedance test method under development.
Mated connectors.

All types: under study.

0,5 Q from 1 to 10 MHz ffs.

0,01*fQ from 10 to 80 MHz.*

NOTE There is no requirement from 80 MHz to 600 MHz because coupling attenuation covers the need.
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6.6 Mechanical characteristics
6.6.1 Mechanical operation including switch
Conditions:

IEC 60512-5, test 9a and annex B.
Speed: 10 mm/s (0,4 in/s) maximum.
Rest: 5 s minimum (unmated).

PL1: 750 operations.

6.5.2 Effectiveness of connector coupling devices
Conditions:

IEC 60512-8, test 15f.
Mated connectors.
All types: 50 N for 60 s + 5s.

6.5.3 Insertion and withdrawal forces

Conditions:
IEC 60512-13-2, test 13b.
Speed: 10 mm/s maximum.
All types, insertion and withdraw \ imu

7| Tests and test schedule
7.1 General

S¢e clause 4 of@
All the requiremen
switch unless othef

The detail spécifi
the numb

It [is permissible to Yimit the number of variants tested to a selection representative of t
whole range for which approval is required (which may be less than the range covered by t
ddgtail specification), but each feature and characteristic shall be proved.

he
he

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

7.2 Test procedures and measuring methods

in

The test methods specified and given in the relevant standards are the preferred methods but
are not necessarily the only ones that can be used. In case of dispute, however, the specified

method shall be the reference method.

Unless otherwise specified, all tests shall be carried out under standard atmospheric

conditions for testing as specified in IEC 60068-1.
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Where approval procedures are involved and alternative methods are employed it is t
responsibility of the manufacturer to satisfy the authority granting approval that a
alternative methods which he may use give results equivalent to those obtained by t
methods specified.

7.3 Preconditioning

he

ny
he

Before the tests are made, the connectors shall be preconditioned under standard
atmospheric conditions for testing as specified in IEC 60068-1 for a period of 24 hours unless

otherwise specified by the detail specification.

7. Wiring and mounting of specimens

7.41 Wiring

Wiring of these connectors shall take into account wire diamete
IEIC 61156 parts 2, 3 and 4 as applicable. Where wiring and/or ghi
refiuired, the detail specification shall contain information suitap
methods of test.

7.4.2 Mounting

When mounting is required in a test, unless oth
rigidly mounted on a metal plate or to specified
the specified connection methods, fixing [
specification.

7.4.3 Arrangement for contact re

Far the measurement of

figqure 13.
shortya
@acti 3 Fixed connector

X —_— -

\

Free connector
As short as
f_—_ practical

Point C

ed

be

ng
ail

THASTIA LIS 77459727775,
Contact resistance

measurement potnts

IEC 129/02

Figure 13 - Contact resistance measurement
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7.4.4 Test procedure

a) Determine the bulk resistance of the fixed connector between points A and B of figure 13
by calculation or by measurement.

b) Determine the bulk resistance of the free connector between points B and C of figure 13
by calculation or by measurement.

c) Measure the total mated connector resistance between points A and C, following the
requirements and procedures of IEC 60512-2, test 2a.

d) Calculate the contact resistance hy thfrnr‘fing the sum of the bulk resistance of the fixed
and free connectors from the total mated connector resistance.

Contact resistance = Ryc — (Rag) + Rger)

where | indicates initial value.

7.4.5 Arrangement for dynamic stress tests (test phase

1 % o f" vibration fegsc
Point A // // ‘

Point B |

Secure to vibrating \\ ~ Point C

member /
Q //////////// 7 ///1\\

’ \ Mounting plate

Secure to non-vibrating
member

Contact resistance
measurement point

IEC 130/02

Figure 14 - Contact resistance measurement

7.5 Test schedules

The test parameters required shall not be less than those listed in 7.5.2. Unless otherwise
specified, the requirements included in the following tables should be viewed as target values.

7.51 Basic (minimum) test schedule

Not applicable.
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The following 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

TH
eg

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

be

in
ired

alferation of the sequence of tests or adding of new tests to ¥eri or
characteristics.
Table 10 — Test group & \
Test Test sureméQt to be performed
hase
f Title IEC 60512 Severity or e EWZ Requirements$
test No. condition of te est No.
P General 1 \ ’\/ISU | U \L{ There shall be no dgfects
examination xamiration that would impair ngrmal
operation
ation 1b The dimensions shal
nsions comply with those
specified in the detail
specification.
P 3 Polarization O\ \J
P Contact Measirerent points | Millivolt level | 2a Contact resistance
resistan i urexd method or 20 mQ max.
contact
. resistance —
specimens | specified test
current
method
P 4 \ Test voltage Insulation 3a 500 MQ minimum
100V 15V d.c. resistance
4 Method A
Mated connectors
P Contact/contact Voltage proof |4a 1000 V d.c. or a.c. peak
Method A
Mated connectors
All contacts to test 1500 V d.c. or a.c. peak.
panel
Method A
Mated C
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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 Severity or Title IEC Requirements
No. condition of test 60512
Test
No.
AP 1 Insertion and IEC Connector locking device Insertion force 20 N max.
H1~-| 1 0542 = =i
g oo SYRTESEEE Withdrawal force 20|N max.
forces 7, test
13b
AP 2 Effectiveness of | IEC Rate of load application 50 or 60's|t5 s
connector 60512- 44,5 N/s max.
coupling device |8, test
15f '\l
AP 3 Rapid change of | 11d -40°Cto 70 °C \/
temperature Mated connectors
25 cycles 1 = 30 min
Recovery time 2 h NS
AP 4 Test voltage 100 V | latiQn Qa \5))0 MQ min.
+15V d.c. resis
Method A
Mated connectors . (7
AP 5 Measurement points\as \MCohtadt }a 20 mQ max. change|from
figure registanc initial
All contacts/specimens )\
AP 6 Contact/contact: Volta}e-/ 4a 1 000 V d.c. or a.c. peak
Method proof
Mated c nnec(fo“rx
Al ac to\es\tBanel: 1500V d.c. or a.c. peak
ethod
ate/d\con otars
AP 7 Unmated\connegtors Visual 1a There shall be no d¢fects
examination that would impair ngrmal
operation
AP 8 Cyclic damp < c c\e{@/ temperature
heat 2- 25
igh temperature 65 °C
co bcycle —-10 °C
}umidity 93 %
alf of the samples in
mated state
Half of the samples in
unmated state
AP 9 Measurement points as in | Contact 2a 20 mQ max. change|from
figure 13 resistance initial
All contacts/specimens
AP 10( | Insertion and IEC Connector locking device Insertion force 20 N|max.
withdrawal 60512- |depressed Withdrawal force 20N max
forces 7 test )
13b
AP 11 | Effectiveness of [IEC Rate of load application 50 Nfor60s+5s
connector 60512- 44,5 N/s max.
coupling device |8, test
15f
AP 12 Unmated connectors Visual 1a There shall be not defects
examination that would impair normal
operation
AP 13 | Solderability As applicable
AP 14 | Resistance to As applicable
soldering heat
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Test Test Measurement to be performed
phase Title Test Severity or Title IEC Requirements
No. condition of test 60512
Test
No.
AP 15 See Note Voltage 4a 1000 V d.c. or a.c. peak
Contact/contact: proof
Method A
Mated connectors
All contacts to test panel: 1500 V d.c. or a.c. peak
Method A
Mated connectors
NPTE Do not perform step AP 15 if solderability and resistance to soldering heat were not performed.
7.5.2.3 Test group BP
Table 12 — Test Group BP
[est Test )ll‘ea\sbf\em\nt\tQ benerfofmed
phase Title IEC Severity or condition of Title quirements
60512 test 051
test No. te o.
BP 1 Locking device 2 N operations — see \S/ee annex B
mechanical mechanical operations
operations (7
BP 2 Mechanical 9a > (N) =750
operations
BP 3 Flowing mixed 119 \) 11-7
gas corrosion Q
BP 4 Contact 2a 20 mQ maximum change
Q resistance from initial
BP 5 Mechanical 9a
operations
Spe
PA in/s)
est 5 s (when unmated)
<\ \" Locking device inoperative
BpP 6 N\ Measurement points as in | Contact 2a 20 mQ max. change|from
figure 13 resistance initial
All contacts/specimen
BP 7 100 V15V d.c. Insulation 3a 500 MQ Min.
Method A resistance
Mated connectors
BP-& Contacttcontact: ‘vlu:tayc 4 4096~V —ora—<c—Deak
Method A proof
Mated connectors
All contacts to test panel: 1500 V d.c. or a.c. peak
Method A
Mated connectors
BP 9 Visual 1a There shall be no defects
examination that would impair normal
operation
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7.5.2.4 Test group CP
Table 13 — Test group CP
Test Test Measurement to be performed
phase - - — - .
Title IEC Severity or condition of Title IEC Requirements
60512 test 60512
test test No.
No.
CP 1 Vibration 11¢c 6d Contact 2e 10 ys max.
disturbance
60068-2-6
CpP 2 Test voltage Insulation 3a MQ min-
100 V d.c. resistance
Method A
Mated connectors A (\
CP 3 Measurement points as in | Contact 20 Wange from
figure 13 resistance itial
All contacts/specimens
CP 4 Unmated connectors i ere shall be no dgfects
tirat would impair ngrmal
operation
7.5.2.5 Test group DP
TableN{4- Gr
Test Measurement to be performed
fest IEC everi \dlbo of IEC
phase Title 60512 Title 60512 Requirementf
[t{st . test No.
DP 1 Electrical logd 9b 0,5 A, 5 connectors
and
temperatu@ No current: 5 conneftors
"4 .
DP 2 Test volkage: Insulation 3a 500 MQ min.
0V d.c. resistance
Method A
(\ \Aﬂated connectors
DP 3 N Contact/contact: Voltage 4a 1000 V d.c. or a.c. peak
Method A proof
Mated 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 be no dgfects
examination that would impair ngrmal
npnrnfinn
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 ) »
phase Title 60512 | Severity or condition of Title Test Requirements
test test
No.
EP1 Insertion Annex E | < 0,02 V(f)
loss rounded to superior(0,1 dB
See notes 4, 6,7
EP 2 All pairs, both directions, NEXT loss 25-1;
(pair to pair) Anne
e N\
EP 3 All pairs, both directions Return loss nn \1'\ 6 2Blog(f
See-notes 2,6, 7
EP 4 All pairs, both directions, FEXT Ios& Wﬁ\ 90~ 15l0g(f)
(pair to pair) - ﬁee es 3,6,7
EP 5 Long dirﬁl\&n }x\l\?— 20l0g(f)
conversi ee notes 5,6, 7
losg
Ep 6 \/)&r ster ) N\J Annex J | 0,502 Q from 1 to 10| MHz
impédance
/\ /\(x q 5 > 0,01f Q from 10 to 80 MHz
EP 7 Cowpling Annex K | [> 80 — 20log(f/100)] dB
attenuation from > 100 to 1 000 [MHz
ffs See notes 6,7
EbP 8 Input to output Measurement boints as \/IMIIII\IIOIt 2a Signal contac_:t resisfance =
resistance i eve 200 mQ maximum.
method Screen resistance =
si 100 mQ maximum
it
/\ screeny spestimens
EP 9 |Resistance eas\®t points as in :\gcg\l/olt 22 | Unbalance resistande =
unbalance fig 1 method 100 mQ maximum
signal contacts
and switch contacts
specimens
NPTE 1 frequgncies that correspond to calculated values of greater then 80 dB shall revgrt to a
minimum r:
NPTE 2 Return requencies that correspond to calculated values of greater then 30 dB shall revegrt to a
miinimum requiremen dB.
NPTE 3_"FEXT loss at frequencies that correspond to calculated values of greater then 65 dB shall revgrt to a
mjinimum requirement of 65 dB.
NPTE 4 Attenuation at frequencies that correspond to calculated values of less than 0,1 dB shall revert to a
regrement-of-0--dB-mendmam

GtHre™

NOTE 5 Balance at frequencies that correspond to calculated values of greater then 60 dB shall revert to a minimum
requirement of 60 dB.

NOTE 6 All transmission results shall report the overall worst case for the corresponding pair or pair combination
after testing the ten samples.

NOTE 7 All measurements to be performed on mated connectors.
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7.5.2.7 Test group FP
Table 16 — Test Group FP
Test Measurement to be performed
Test . . IEC
phase Title Test Severity or condition Title 60512 Requirements
of test Test
No.
FP 1 Surge test ITU-T Mated connectors, Test21&22-
K.20 Table 2a /2b, Acceptance criteria A
: Basic test level per ITU-T K.44(clalse 9,
Tests 2.1.1a, 2.1.1b,
2.1.3,2.2.1aand 2.3.1a
Fp 2 100V + 15V d.c. Insulation 3 500 QW
Method A resistanc
Mated connectors
DY
FP 3 Unmated connectors Viswal 1 ere shall be no dgfects
examination \ that would impair ndrmal
/K\ peration

W

9
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Annex A
(normative)

Gauging requirements

A.1 Fixed connectors

The

8;

The no-go gauges specified in 5.1 shall not be capable of entering t

th

A

ThHe connector shall be capable of insertion and latching

Wi

go gauge specified in 5.1 shall be capable of being inserted and removed with a force
D N (2 Ibf) maximum.

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

2 Free connectors

o thecgol gaug
th a 20 N (4,5 Ibf) or less insertion force with the la

After insertion and latching, the connector sk 2 e \Qf removal, with the lat
dgpressed, with a removal force of 20 N (4,5 |bf {fh advantageous angle.
The free connectors shall not be capable go gauges specified in 5.2 mg

th

an 1,78 mm (0,070) with an 8,9 N (2,0 Ibf) insexiion

specified in §.

of
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Annex B
(normative)

ocking device mechanical operation — test procedure and requirements

B.1 Object

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

B{2 Preparation of the specimens

Th
fo

Th
oy

TH

cycles per minute.

Th
de

Mechanical aids whic

Af
fa

e specimen shall be prepared and mounted so that the locking.device, i ily ‘agcessible

of

A

ot
roduce abnor

Qperations, the specimens shall show no visual indication |of
focking device.
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Annex C
(normative)

High frequency (category 7)
transmission interoperability testing

C[T—Object

Mated pairs of connectors are required to meet the transmission performanee-specifications|of
thls annex. To evaluate the performance of individual connectors, a eans s provided [to
cannect the interface side of the connector directly to the port of the network’ analyger
eduipment. The termination side of the connector is connected to th 3 netwqrk
analyser equipment.

Cl2 Test equipment

The equipment used shall be as described in annex D«

C

In or
in

Th

A rk
analyser, see figure contacts) of connector used for high frequenicy
trgnsmission are/tegmin board for connection to the network analyder
inferface. The otk a e connector are terminated to the measuremgnt
grpund plane.

50 o  facilitate either 100 Q differential mode stimulus ahd
ds pled transmission mode stimulus and detection using dirgct
co ger equipment. Strip lines terminate each connector lead [to

fe

IEC 131/02

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
de
cOo
fe

TH
re

Q strip line leads are used to facilitate either 100 Q differential mode stimulis)a
using-dirg
egtor lead

male SMA terminations.

IEC 132/02

urndoss, NEXT and FEXT performance that are a minimum of 6 dB superior to the standg

ce1tegory 7 requirements.

nd
ct
to

e fixture consi§ connector with a cover over the termination area that
mpletely isole he cover portion may vary from manufacturer to manufacturer.
e “cover”’ 3 ield the terminations on the far side of the connector under
51

6 Test fixty equirements

e perfermance of the precision test fixture, fixed and free, are verified together to haye

rd

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

1 Test instrumentation

TH
sh
of

At

SY

re

Te
te

A

An
m

D

Coaxial cable a

Pg

TH
m
an

B4
eq
th
of
re

ese electrical test procedures require the use of a vector network analyser. The analys
ould be capable of full two port calibrations. The analyser shall cover the frequency\ran
1 MHz to 1 GHz at least.

least 2 test baluns are required in order to perform meaguker

2 Coaxial cable

ssible. (It is reco

main_twisted from the baluns to where connections are made.

b requirements for-the relevant category. Balanced test leads shall be limited to a maximuym
7 cm<between each balun and the reference plane of the connector under test. Pairs shpll

er
ge

e baluns bonded to a common ground plane. For crosstalk
Pasureme may be used, in order to reduce residual crosstalk (spe
nex L),

lanced te associated connecting hardware to connect between the tgst
uipment and ynector under test shall be taken from components that meet or excegd

D.

3 Measurement precautions

To assure a high degree of reliability for transmission measurements, the following precautions are
required:

1)
2)

3)

Consistent and stable balun and resistor loads shall be used for each pair throughout the

test sequence.

Cable and adapter discontinuities, as introduced by physical flexing, sharp bends a
restraints shall be avoided before, during and after the tests.

The relative spacing of conductors in the pairs shall be preserved throughout the tests
the greatest extent possible.

nd

to
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4)

— 45 —

conductor lengths and pair twisting to the point of load.

5)

attention to detail for both the measurement equipment and the procedures.

D.4 Balun requirements

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

The sensitivity to set-up variations for these measurements at high frequencies demands

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

needed (see figure D.1).

Tedt port

TH
Ba

Figure D.1

e specifications for the baluns apply f
luns shall be RFI shielded and shall

Tab|<D.\K-fé§t\b\

specifications listed in table D.1.

ce characteristics

IEC 133/02

range for which they are use

Parameter

Réquirem M}{frequencies

upto 250 MHz

Requirement at test frequencie
above 250 MHz

Im

bedance, primary< > Z <

\Mqthto\Qpﬁied network analyser

SEN

Impedance, secondary

Indertion loss (\ 10 dB/max.

Return loss sec ry \ 14 dB min.

Return loss = co mon}r&e 10 dB minimum

with comﬁ@ml&e%ﬂ{tion

Refturn loss — ¢ m& mode 1 dB max. not applicable
wifhout common“mod ination

Lopgitudinakbalance 2 50 dB not applicable
Cgdmmon.mode rejection 8 50 dB 40 dB
Outplt'signal halance ® 50 dB 40 dR

Power rating 0,1W

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

2 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
S G” bG UG:IbIGtGd aga;llot thU Ual;blat;ull IUfUIUIIUU. Thc IUfUIGII\JU :UGdO fUI UG:;bIGt;UII Oh ”
bg placed in a N type connector according to IEC 60169-16, meant for panel mounting, Avhich
is[machined flat on the back side (see figure D.2). The loads shall be fixed-to the flat(side|of

the connector, distributed evenly around the centre conductor. A netwo be
cqlibrated, one port full calibration, with the calibration reference. Th afte SS
of|the reference loads for calibration shall be measured. The verified S 16

dB at frequencies up to 100 MHz and > 40 dB at frequencies aboV ) 2 an ) he

DJ5.2 Reference cab

lall
he

Ag a minimum,
satisfy the require

cdnnector. The refl | is
preserved. One of the ps S i i i . dth
of|reference £able s S i i in
the calibratioR S ell

prepared, sothat the ’[WIS ing is maintained up to the test ports.

D6 Termina

shall,bejterminated according to the specified test set-up with impedance matching loads. Hor
pdirstunder test, this is provided by the test instrumentation at one or both ends. For pairs rot
under test or not connected to test instrumentation, resisior loads or terminated baluns shall
be applied. For differential mode only terminations, only resistor loads are allowed?.

D’jring measurement, conductor pairs of the measurement cables for the connector under tgst

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 causes 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 — 10 log(f) where f is the frequency in MHz1. 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.

_R1 |
IEC 135/02

Figure D.3 — Resistor load

where
Ry - Rt
2
and
Rt
Ry = Rogpm——0
2 com 4
where
Rjis is the differential mode impedance

dom is the com:on
The two resistors f
at|a small printed gire
shall be symmetrical.

The common

If the connector und&r test is screened, screened measurement cables shall be used.

ThHescreen or screens of these cables shall be fixed to the ground plane as close as possil
tolthe_measurement baluns

e

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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Connector reference planes

Plug side

Figure D.4 — Definition of reference pls

W
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Annex E
(normative)

Insertion loss1

E.1 Object

ThHe object of this test is to measure the insertion loss, which is defined as the additional
atfenuation that is provided by a pair of mated connectors inserted in a communication(cable.

Ef2 Test method

Ingertion loss is evaluated by measuring the scattering parame or

pgirs.
E{3 Tests set up.

The test set-up consists of a network analyser and t hal in annex D.

It [s not necessary to terminate the un

E/4 Procedure.

E.4.1 Calibration

he reference plane. This is performed py
length between the terminals of the baluns and
casurement. Then a reference cable of 7 ¢m
inals of the two baluns (see figure E.1). The tofal
to the length of the reference cable used for
of these reference cables, the reflection calibrations gre

A [full 2-port calibratigh
agplying a reference ¢
pgrforming the S
maximum length

lepgth of these cab

transmission calib
pgrformed by app

Transmission calibrations

Hhooocooooaa<] Balun ——

NA
Port 1 Reference cable Port 2

Reflection calibrations

—— Balun Ppoocoooo<] Balun f——
Po /: NA
Port 1 Port 2

Open, short and load

IEC 137/02

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. 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.

CuUT
50 50
}—E— N —:—{
NA ’} NA
Port 1 ’ < Port 2

i

oprogo| "

Measurement cables

N

(AN T
Q \> Ground plane
si Socket side

Figure E.2 — Measuring set-up

Screen (if any)

IEC 134/02

E/5 Testrep

The measuned results shall be reported in graphical or table format with the specificatipn
Ii%its shown on the graphs or in the table at the same frequencies as specified in the relevgnt

dqtail ‘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

THhHe object of this test is to measure the return loss of a mated connector pair at the |t
reference planes.
F2 Test method

Return loss is measured by measuring the scattering parame
canductor pairs.

NQTE As a connector is a low loss device, the return loss of the two s

F.3 Test set-up

The test set-up is as described in annexDD.

F.Ld Procedure
1

Calibration

The test specim i wth"measurement cables at both ends. The length
measurement cables 3 3 fHe length of the reference cables used for reflecti
calibrations. The shall be the cable types for which the connector
infended. S;4 anad ' shall be carried out for each of the pairs.

linhits shown on
dqtail specification. Results for all pairs shall be reported. It shall be explicitly noted if t
measurédresults exceed the test limits.

aphs or in the table at the same frequencies as specified in the relevg

VO

of

S

bn
nt
he

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 t

he

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 object of this test procedure is to measure the magnitude of the electric and magneltc

cqupling between driven (disturbing) and quiet (disturbed) pairs of a mated cannector pair.

G{2 Test method

Near end crosstalk is evaluated by measuring the scattering paya thepossihle
cdnductor pair combinations at one end of the mated conne

pgirs are terminated.

G|3 Test set-up

The test set-up consists of two baluns and a netvo
of|the set-up, which also shows the tg i i

NA
Port 1 ;

NA
Port 2

/

Screen (if any)

NVeasurementcabies

Ground plane

Plug side Socket side
IEC 139/02

NOTE Passive terminations must be resistor terminations.

Figure G.1 — NEXT measurement for differential mode only terminations
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NA
Port 1

NA
Port 2

50

T
4—__—-_7

50

rI:I—

—

bl

W)

NQ

G

The noisexfloor of the set up shall be measured. The level of the noise floor is determined
white ‘\ndise, which may be reduced by increasing the test power and by reducing t
bgndwidth of the network analyser, and by residual crosstalk between the test baluns. T

5OT'
rl:l—

50

J'_|:|_

50

rI:I—

)

50

/1

<]
y)

/

Screen (if an

Copyright © 2002, IEC

x>

IEC

140/02

by
he
he

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.

1
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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:

W

th differential and common mode terminations.

TH
CcgQ

nnector is a low loss device near end cross talk values from the two end

e measurements have to be performed from both ends of the mated connector.CAs| a
nearly‘equal.

Differential and common mode terminations shall be provided on ch
pdir, including the unused pairs. This may be the near or far en ! inations
shall be provided at both ends. Optionally, differential and co inatibns may

be

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

G|5 Test report

The measured results shall be reported in graphical 6r/tabl bn
limits shown on the graphs or in the table at the ¢ nt
d4gtail specification. Results for all p c he

m

G

TH
m

pasured results exceed the test limit

basurements up to 85\dB.

6 Accuracy

e accuracy shall be be egsurements up to 60 dB and +2 dB |at

9

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

H

Far end crosstalk is evaluated by measuring the scattering paye
cgnductor pair combinations at one end of the mated connecto

H

of

NA
Po

THhe object of this test procedure is to measure the magnitude of the electric and magne|t
cqupling between driven (disturbing) and quiet (disturbed) pairs of a mated

THe test set-up consists of two baluns and a network anal

c
cannector_pair.

2 Test method

the possible

3 Test set-up

the set-up, which also shows the termination

-
S

NA
{" ——F port2

||
!

Measurement cables

—— 1

Ground plane

Screen (if any)

Plug side Socket side
IEC 141/02

NOTE Passive terminations must be resistor terminations.

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

50

rz— 50
Port 1 b £ —— 50

50 F 50

25

U

50 T

50 F

7'2"50 7{: ><

-
r

Screen (if any) <\ <\(> Q e ement cables

)2

Ground plane

Socket side

ed as shown in clause E.4.1.

H4.2 Establishment of noise floor

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

H.4:3.” Measurement

IEC

NA
Port 2

142/02

Connect the disturbing pair of the CUT to the signal source and the disturbed pair to the
receiver port. Terminate according to figure H.1 and figure H.2. It is recommended that the
socket is terminated with short separated pairs without 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.

1 There are 12 different combinations for far end crosstalk in a four pair connector, which gives a total of 12

measurements for each termination method.
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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
shall 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 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. |t shall be n)(lnlir‘ifly noted if the

measured results exceed the test limits.

H|6 Accuracy

The accuracy shall be better than +1 dB at measurements up
measurements up to 85 dB.

W
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Annex |
(normative)

Longitudinal conversion loss

.1 Object

THhe 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
lopgitudinal conversion loss, LCL.

1.2 Test method

Bglance is evaluated by measuring the common mode part of 4 jgnal, whigch

is[launched in one of the conductor pairs of the CUT.

1.3 Test set-up

hha differential and commpn

The test set-up consists of a network analyser
i ination principles, is shown|in

mode test port. A figure of the set-up,Avhich g
fiqure 1.1.

50

i N
Port 1

A 4_—_-_—_-—h\¢ ><>ooog_?

Port 2

=3 Q\EEDO'DCO(><>OOOO{§

L]

\_

(3¢
XX(/
1E ja ja ja

< 50
50 ]
<—] —
7 N\
Screen (if any) Measurement cables
_— J2

Ground plane

Plug side Socket side
IEC 143/02

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:

1.

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.

The attenuation of differential signals of the test balun, a,, py is measured by connecting
two identical baluns back to back. The insertion loss of these baluns is measured, and half

or this 10ss IS The Insertion 10ss Of the balun 1or a diiterential signal.

The attenuation of common mode signals of the test balun, a, ¢ is measuted” py
measuring the insertion loss from the common mode test port the_balun to the
differential output terminals. The two differential output terminals shall be sh@rt-Circuitpd
and connected to the inner conductor of the coaxial test lead to the

.2 Noise floor

THhe noise floor of the set-up shall be measured. The level 0t { i by
white noise, which may be reduced by increasing the Sty a he
bgndwidth of the network analyser, and by the longitudinal ™ st
bglun.

THe noise floor, a shall be megsu 7/ terminati v N

with a 100 Q resistor and perform a

CQO

TH

noise,m

nd
mmon mode test port of the balun. a

1.4.
Connect Y a te
th { de

a___ =-20loglS21

meas

LCL = A eas ~ Fpanm ~ 3haicm

1.5 Testreport

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

1.6 Accuracy

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

Transfer impedance?

J.1 Object
The object of this test is to measure the transfer impedance of the test specimen. The transter
impedance, ZT [Q] of an electrically short uniform connector is defined as-the quotient ot the
lopgitudinal voltage in the outer system to the current in the inner system.
J.2 Test method
The test determines the transfer impedance of the screened suring the
cannector in a triaxial test set-up. This set-up is also y merit of transfer
impedance for cables (IEC 61196 series).
J.B Definitions
J.B.1 Inner and outer circuit
The inner circuit consists of the scre s of the test specimen. The
vdltages and currents of the inner ciycuit are % d by a subscript 1. The outer circpit
cansists of the outer screen surface \and( theyi face of the test (triaxial) tube. The
vdltages and currents of the qutep-cirquit are\indy by a subscript 2.
J.B.2 Coupling length
Two cables in t , ~ connector under test. The combined length|of
cagnnector and cabfe i N he triaxial tube is called the coupling length. The
maximum allowed ¢6 3 gthcdepends on the highest frequency to be measured:
6
L. < 50 -10
‘ Ve 'fmax
where
L max maxinigm pling length;
mhx  highest frequéncy;
€ resulting relative permittivity of the dielectric of the connecting cable.
The_condition means that the phncn constant of the cable mnlfiplinr{ hy the Inngfh is less than

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.

1 This test measures the magnetic component of the transfer impedance. A test, which measures the effective

(note) 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.
Note: 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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Measurement cable Measurement cable
y
J S 7
~ . Screened load

under test
IEC 144/02,

Figure J.1 — Preparation of test specimen

Category 6 or category 7 measurement cables as prescribe Qq turer shall
tefminate the test specimen.

The length of the measurement cable shall be 7 cm ) e tube determines the
length of the other measurement cable. The signa - measurement cables
shall be connected together in both ends. The e d

by R1, (see J.4.2) which shall be coprected Ay le
sg he
measurement cable.

J.f.2 Triaxial set-up
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where

d, inner diameter of tube
d. 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).

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.
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