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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 7-3: Detail specification for 8-way, shielded, free and fixed
connectors, for data transmissions with frequencies up to 100 MHz

(E)

FOREWORD

1) The Tnternational Elecirotechnical Commission (IEC) IS a worldwide organization for standardization comprjsing
dll national electrotechnical committees (IEC National Committees). The object of IEC is to,prefmote
international co-operation on all questions concerning standardization in the electrical and~electronic-field$. To
this end and in addition to other activities, IEC publishes International Standards Specificat|ons,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hergafte c to as [IEC
Rublication(s)”). Their preparation is entrusted to technical committees; any IECANati i intergsted
in the subject dealt with may participate in this preparatory work. Intern and |non-
dovernmental organizations liaising with the IEC also participate in this prepa &C ‘collaboraigs clgsely

ith the International Organization for Standardization (ISO) in accorgance h sondiions\determinefl by
dgreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters expfess, ible, an internatjonal
donsensus of opinion on the relevant subjects since each tec representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for inferng ccepted by IEC Natjonal
Gommittees in that sense. While all reasonable efforts ate\mage / e technical content of| IEC
Rublications is accurate, IEC cannot be hg 8 in which they are used or for| any
misinterpretation by any end user.

4) Ip order to promote international uniformit t ndertake to apply IEC Publicajions
tfansparently to the maximum extent possible i i egional publications. Any divergence
Hetween any IEC Publication and the corresponding nationa egional publication shall be clearly indicatgd in
the latter.

5) IEC provides no marking pfo al and cannot be rendered responsible for| any
dquipment declared to be in\¢confo |ty with

6) All users should ensure

7) No liability shall attach its_diregtors oyees, servants or agents including individual experts| and
members of its g i ges 8 F atioral Committees for any personal injury, property damage or
dther damage of y e r direct or indirect, or for costs (including legal fees)| and
dxpenses arising ouy o © icati use/of, or reliance upon, this IEC Publication or any other|IEC
Rublications.

8) Attention is draw ativeNeferénces cited in this publication. Use of the referenced publicatiops is
indispensabl

9) Attention is grawn eYposshhjlity that some of the elements of this IEC Publication may be the subjefct of
datent yig ke held responsible for identifying any or all such patent rights.

A HAS is pecification not fulfilling the requirements for a standard but mfade

avajlable to the

IEC-PAS 60603-7-3 has been processed by subcommittee 48B: Connectors, of IEC techrfical

comniittee 48: Electromechanical components and mechanical structures for electrpnic

equ'pmcut.
The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting
48B/1394/PAS 48B/1450/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned will transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of three years starting from
2004. The validity may be extended for a single three-year period, following which it shall be

revi

sed to become another type of normative document or shall be withdrawn.
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CONNECTORS FOR ELECTRONIC EQUIPMENT -

Part 7-3: Detail specification for 8-way, shielded, free and fixed
connectors, for data transmissions with frequencies up to 100 MHz

1 General

1.1 Scope

Thig standard covers IEC 60603-7-3 connectors to be used up to 100 MHz when used_Wwith
appropriate cables. These cables are specified in IEC 61156 and used in~cabling-Systéms
spegified in ISO/IEC 11801.

Theg connectors below are defined up to 100 MHz.

These connectors are intermateable, interoperable, and backward IEC
606/03-7 series connectors. While the definition of interope EC,
interoperable” in this standard means the following: The are
cappble of interconnecting with any IEC 60603-7 are
interconnected, fully meet all requirements of the ries
stapdard.

1.2] Normative references

Theg following referenced documents 3 3 ent.
For|dated references, only the edltlon i applies. dated references, the latest edition

of the referenced document\(j

IEC| 60050-581,
meg¢hanical componen

60068-1, E

ocabulary (IEV) — Chapter 581: Eled

IEC
IEC]
IEC]
IEC
diaf
50

IEC| 60352-2, Solderless connections — Part 2: Solderless crimped connections — Gen

tro-

Lire/

ner
nce

eral

requirements, test methods and practical guidance

IEC 60352-3, Solderless connections — Part 3: Solderless accessible insulation displacement

connections — General requirements, test methods and practical guidance

IEC 60352-4, Solderless connections — Part 4: Solderless non-accessible insula
displacement connections— General requirements, test methods and practical guidance

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

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

tion

nts,

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

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

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

IEC| 60512-4, Electromechanical components for electronic equip
progedures and measuring methods — Part 4: Dynamic stress tests

hasic- tedting

IEC| 60512-5:1992, Electromechanical components for electronic\eqtj W tedting
progedures and measuring methods — Part 5: Impact tests (fre ¢ atjc Toad tests
(fix¢d components), endurance tests and overload tests

IEC| 60512-8:1993, Electromechanical components fg s 6. equipment; basic tedting
progedures and measuring methods — Part 8: Conng S ) and mechanjical
testls on contacts and terminations

IEC| 60512-9, Electromechanical co
progedures and measuring methods —

equipment; basic tegting

IEC| 60512-11, Electromechanical componerts
progedures and measuring methods —

clectronic equipment; basic tegting

IEC or electronic equipment; basic tedting

pro echanical operating tests — Insertion fand
with

IEC N pohents for electronic equipment; basic tedting
pro ) ) art 15: Mechanical tests on contacts and terminati¢ns
IEC sulatjon ] for equipment within low-voltage systems — Palt 1:
Prin equirem ~

IEC N &orectors\for frequencies below 3 MHz for use with printed boards — Part 1:
Gerl i eneral requirements and guide for the preparation of detail
spe d quality

IEC| 60807=1, Rectangular connectors for frequencies below 3 MHz - Part 1: Generic
spegification — General requirements and guide for the preparation of detail specificationg for
conpectors with assessed quality

IEC 61076-1, Connectors with assessed quality, for use in d.c., low-frequency analogue and
in digital high speed data applications — Part 1: Generic specification

IEC 61156 (all parts), Multi-core and symmetrical pair/quad cables for digital communications
ISO 11801 Information technology — Generic cabling for customer premises

ISO 1302, Geometrical Product Specifications (GPS) — Indication of surface texture in
technical product documentation

ITU-T K20, Resistibility of telecommunication equipment installed in a telecommunications
centre to overvoltages and overcurrents
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ITU-T K44, Resistibility tests for telecommunication equipment exposed to overvoltages
overcurrents — Basic Recommendation

ITU-T G.117: Transmission aspects of unbalance about earth

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

and

EN 50289-1-14, Communication cables — Specification for test methods — Part 1-14 —

Electrical test methods — Coupling attenuation or screening attenuation of connec
hardware

ting

2 |Technical information

21| Terminology

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

(Fof definitions of terms used, refer to IEC 60050-581.)

2.2| Interchangeability levels
221 General

The Y
conjpatible with all IEC 60603-7 series connec

2212

Intermateability is ensuyredk
adh

Q)
1
—_

ard

and

2283 Backw@

Th ensures that a plug or jack which is in complignce
wit 8 or plug in compliance with any lower frequency [[EC
606/03- ies ¢ fully comply with the requirements of the lower frequency [[EC

60

2.2

Interoperabitity. of different IEC 60603-7-3 connectors is assured by compliance with
tranflsmission-requirements when the fixed connector is mated with a full range of “test”
conpectors, or “test plugs”, as described herein.

all
free
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(E)

Connectors, connector bodies and connectors with pre-inserted contacts according to this

standard shall be designated by the following system:

IEC-PAS-60603-7-3 L[N

-

Reference to
this standard

Letters denoting connector
type

Hixed version A
Hree version C

Number of contacts

8

letters denoting type (cb%a

Hemale [\

F(‘\

Nale
D%

(ds)

crew terw{ﬁn\al\

O\
letters denotix(g ﬁ@e'\of\te\rw
NN

(ds)

gy S
AN

rimp

o

nsulation diﬁﬂa{eﬁent (IDC)

hsulation piercing

(ds)

older

2L/ )

mber denofi
performance |
O\ XPL)

1 50 B%eratlons

L™ 9 2\5€Mpera [

N Nu\Qbér/denoting varid

nt

1 (not used yet)

o

—Kumber denoting contact fi

hish

Gold, gold-alloy

Palladium/nickel

N

Letters denoting type of condu

accommodation or cable

ctor

Tinsel wire

Stranded wire

Solid wire

Tinsel or stranded

Stranded or solid wire

Tinsel, stranded or solid wir

W

O|mm|o|lo|m|>

Board mounted

ents

Press-in connection

4| |[T(O(O|w|>

Note: “L” stands for letter
“N” stands for number

Example:

IEC-PAS 60603-7-3 A8FD-E11-1:

X

Customer snecific reauire
HStomed P Hc—Fegueh

for cables

termination for stranded and solid wire, gold plated, meeting performance level 1.

Fixed connector having 8 female contacts with IDC
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3 Common features and isometric view

3.1 Isometric view

3.2 for connectors with cables attached

3.2/

Dimensions are given in millimetres. Drawings are shown in third-angle projection. The sh

of ¢

spe

onnectors may deviate from those shapes given in the following figures as long as

ified dimensions are not influenced

lape
the
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3.2.2 Contacts
P1 . Vue

note | - View D
\%
RNy

AT - ue
B2
NZ t =10.15mm|D| nate 2 2

4
Coupe :<\\\:§§\ 1
Section C-C note
note 5 ™~
R
LSS 7R
N

M2
|

P3

<

Y

%

4

s

N
—

TS

D2

E2
C?2

/

v

NZ

=

Coupe

Section C-C
note 6

Figure 2 — Contact interface dimensions with terminated free connector

Notes:

1: Female contact of fixed connector

2: Burrs shall not project above top of contact in this area, since it may be a contact area
3: Optional angle

4: Preferred contact interface detail

5: Preferred contact configuration

6: Optional contact configuration
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Table 1
Letter Maximum Minimum

mm mm
Ao 1,45 0,89
B, 0,61 0,51
C, 0,46 0,03
D, 2,79
E, 4,11
F, 6,22
H, 0,38
Jo 0,64 0,38
Ko 6,15 [ 5,89
M, N B30
N, AN YN
P, 0,50 \ O\ 025
Ps 0,50 C NN X036
R, 4,83 NI )N

Letter Maximum \
G, 10° /
Carp shall be taken that the contacts efi \rg or@oid interference with the plgstic
of the free connector.

&
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3.2.3 Fixed connector

7xAHT

| 4 [0.05mm|C]|

| & [0.05mm[X]

X+

AH1

\ note 1

K1
E

hote 3

S i
o g (8

oA

ﬁmﬁl A L

|4 [0, 25mm [T
&

Figure 3a — View of contact zone

Note:

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

0,15 mm maximum taper on both sides
Relief permitted on both sides

4: Section A — A: see figure 3b
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note 3 note 4

N

AT 1
nate 2

SB1

note 1 AT

71

-
%
-

an

e
N
a\

>

%

D]
C]
™

A

AA1
AJ 7

nate 5 SAT | 5
[
(O]
o
e

note 6 SET A\(é\ %
N

N

_

note 9
Figure 3b — Section A - A

Not¢g
1: Optiona
2: Preférred freexcgrinector stop
3: Contacts shown at rest.

Contacts shall always be contained inside guide slots

and shall move freely within their individual slots.
4: Surface need not be planar or coincident with the surface below the locking device as long as insertion,

latching and unlatching of free connectors is not inhibited.
Dimension to point of mating contact

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

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

All internal corners in the connector cavity shall be 0,38 mm radius maximum unless otherwise specified.
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Table 2
Letter Maximum Minimum Nominal (ref)
mm mm mm
A1 1,47
B1 0,71
K1 5,84
S1 12,04 11,84 11,94
T1 4,19 3,94
V1 6,38 6,22
X1 6,86 6,68
vz 2,40 (
71 2,08 AN
AA1 1,24 '\ NN
AB1 0,38 \
AC1 6,96 6,76 XAN6,86,
AD1 0,13 RN
AH1 \\ \>1 ,02
TP ¥
AK1 8,66 8,38 N
T2
AM1 A KM AN
AP1 NEFY@AS )
AS1 0,08 N
AT1 /4 0,76
$A1 L (BN
$B1 / —~] \\ N2,16\
$D1 490\ \[
$E1 5,80 @& ~_/
$F1 [ °)
TP indicates true position.
Care shall be a@%@rntacts of the fixed connector always make contact
with the scree ntasts Jaf th connector in worst-case condition to ensure religble
performance 2/\
\
Letter™\ «.\ > Maximum Suggested minimum
A DN 15°
% D 3°30’
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3.24 Free connector (contacts not shown)

BA?2

C
BC2 SA2 52

AA?2
AX?2
A
%
[
o
N

2
(=
=
=
=N

D

SO2
A

BL

BB2

[w]—<7BN2

DO

Z?2
—JIn
77 ||
\%// fo
SB?2
AY?2
note 3
>
o
N
24

A2

2

)
562 (Wq@smm Wz
BM?2

Y?2

!
2

T5mm | C |

< [0

QR

. BF2
AN
4 ; ——
N ></
T
< T
<|)" BG2
D
N[\ .
E — 19
2 -/
Figure 4
Note:
1: Full radius permitted on all slots
2: These dimensions apply to the locations of the contact slots

3: Applies with locking device depressed
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Table 3
Letter Maximum Minimum Nominal (ref)
mm mm mm
A2 a) a) 1,17
B2 a) a) 0,56
S2 11,79 11,58 11,68
T2 3,38 3,12
W2 6,17 6,02
X2 6,02 5,77
Y2 2,34
Z2 2,06
AA2 1,24 T~
AB2 0,64 0,38 (
AC2 6,71 6,50 <Y (\6,8Q
AD2 0,64 0,13 C\ N\
AH2 A\ x5 0N,02 /7
AW?2 0,51 \ O N
AX2 1,32 NN AN
AY?2 2,87 2,67 L O N\
BA2 12,327 N\
BB2 1,14 0,38 ~, D
BC2 ,02 N IDYRA
BD2 ~\0.51 >
BE2 1,09 N L O M
BF2 0,64 D
BG2 0,64 0538
BH2 (N 0,13
BL2 8,36\, \
BM2 15,88 ( 1461
BN2 D24 T )
SA2 b2
SB2 N 1966 ¢ /
SD2 4.95
SE2 RN N 6.85
SG2 <\ / 1,50 »
$ee table \Q
Vhen is lesg’than 6,85 mm (ffs), and the free connector is mated with gn IEC
4060 onnector, utilizing switch option 1, there is a possibility that|signal
gonduct e fixed connector may make contact with the screen of thlis free
¢onnector:
Letier Maximum Nominal (ref)
Full radius

330"
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4 Cable terminations and internal connections — Fixed and free connectors

4.1 General

A connector may include multiple terminations between the cable termination and the
separable contact interface. These may include press in connections of jack springs into
PCBs, for example. All terminations shall meet the relevant termination requirements given in
4.2.

If a
sup
of p

Fre
ass
of d
con
gau
jack
con
not

If th
that

4.2] Termination Types
4.2 Solder terminatio
ffs

4.2.p Insulati

Shdll conform to IEG

Shall conferm' to |

4.2)5 Press-in connections (compliant pin (UC))
Shall conform to IEC 60352-5

4.2.6 Spring-clamp terminations

Shall conform to IEC 60352-7

4.2.7 Other types

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

Gauges shall be made according to the following requirements:

Material: tool steel, hardened.

v = Surface roughness, according to ISO 1302.

Ra = 0,25 um max

A 0,01 mm wear tolerance shall be applied.

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

rTEB

7 BC1 Q
Note 3

/4

=l

AK3 i

e 5 - "Go" gauge

Notes for figure 5

1 Four places.
2 Six places.
3 All around.
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Figure 6A

%X3

BC1

Note 3 Q

H

Figure 6B — "No-Go" gauge height
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Table 4

Letter Maximum Minimum Nominal (ref)

mm mm mm
S3 11,796 11,786
S5 12,050 12,040
Sy 11,68 11,58
X3 10,16
AB3 0.51 0.389 0.450
AC3 6,716 6,706
ACg 6,45 6,35 (
AC7 6,970 6,96 KON
BC1 0,89 0,64 <\ 0,76,
W3 6,12 6,109 "\
Wg 6,38 6,365 \ W\
W 5,97 589 N\ N \
AK3 8,357 /8,386 O Y
AKs 8,13 ( ®ps
AK7 8,672 ( \\V 668X

N \

5.2 Free connectors

Gauyges shall be made acgordi

H Surface roughness

Ra F 0,25 um ma
A 0]01 mm weaa
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A= =1 B
, 7
AX2 Note 1 —J U jp— AX2 Note 1
A——— - - A2 =B
AD4 AD4 U w AD4
RS

I 1 i X

A;(4 v aN ‘

'y Y\ Ac4]  ACS N A

/ AB4
AB4 —~———{=[01mm |
=|0.1 mm - | w4 AB4 u \/
sS4 - S
View A-A —~—View B-B
" gauges
Q Notesor-figure 7,
\ \ All around.
< N2 Width gauge.
3) Height Gauge.

<\ > Table 5
Qﬁ%\ Maximum Minimum
mm mm
Sy \ 11,593 11,582
Sg 11,989 11,887
Wy 6,02 6,010
Wg 6,40 6,30
ABy4 0,38 0,0
ACy 6,91 6,81
ACg 6,512 6,502
ADy 0,127 0,0
AKy4 9,42 9,32
aty 15,29 15,19
AX> 0,635 0,38
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- M AD6 A — o
TAXZ Note 1 /
X
[
[B- | v 4ﬁ A2 1 1
- | | AC8 | TN
Y it '¥
AA4 ﬁ* A AKS | é / :EjE ABG
AYZ X4 Al ACO Al
o B
. v “loosmn TS} e
AZ2 005 mm ‘A @\ ;
| S8 7
Section A-A O
Figure 8 — "Go"
Notes for figure 8
\Wﬁdroﬂ?m
Letter (M‘axlm\um Minimum
mm
Ay N i 1\,4’48\\/ 1,438
Sg [ C 4,847 11,836
Ta /NCN > 4,115 4,013
Wg N 76,198 6,187
X4 AN N 6,604 6,594
Yq N\ N 2,39 2,34
Z4 \ 2,39 2,29
NAAL DY\ 1,255 1,245
ABgY "X 0,38 0,0
ACg.  \ 6,767 6,756
ADg 0,13 0,0
AKg 8,357 8,346
awo 9,42 9,32
axo 0,64 0,38
ayp 0,305 0,295
azo 11,91 11,81
Letter Maximum Minimum
Ado 16° 14°
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6
6.1

Characteristics

General

Compliance to the test schedules is intended to ensure the reliability of all performance
parameters, including transmission parameters, over the range of operating climatic
conditions. Stable and compliant contact resistance is a good indication of the stability of

tran

6.2

smission performance.

Pin and pair grouping assignment.

For
spe

6.3

The
sho
are
600

state test have bee

elected to comply with IEC 61156.

Table 7 — Climatic categories - selected values

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

N O I R S >

12 3 4 &5 6/7

FI@ 9>~ Fix h and pair grouping assignment
(f nt iew of connector)
Classificati tic category

low empératures and the duration of the damp-heat, steady-state Jtest
uld be e preferred values stated in 2.2 of IEC 61076-1. The connecfors
classified imatic categories in accordance with the general rules given in [IEC
68-1. The g preferred temperature range and severity of the damp-heat steady-

Climatic category Lower temperature Upper temperature Damp heat steady state

°C °C Days

40/070/21 -40°C 70 °C 21
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6.4.1 Creepage and clearance distances

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

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

reqpgHements:

Therefore, the creepage and clearance distances are given as operatifg characteristics of
mafed connectors.
In gractice, reductions in creepage or clearance distances may ocgur tive

Table 8

in mm

Miimum distance between contacts and screen | Mihimumdistance betwéen adjacent cdntacts
Creepage Clearance ( Créeépage /  Clearance
1,40 0,51 T\ \_0/36% 0,36

6.4]2 Voltage proof

Corditions:

6.4)3
Corditions:

The curren
in dccordan
curye givenN

IEC 60512-4-1, Test 4a Me

ctor

Current-carrying ¢apacity

S

\\
A
O 10 20 30 40 50 60 70 80 °C

Ambient temperature of connector

NOTE 30° C maximum temperature rise when applying 0,75 Amps at 60° C.

Figure 10 — Connector de-rating curve
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6.4.4

6.4.4.1
Conditions: Annex M

Mating cycles with power applied

Signal contacts, Resistive Load

Per electrical circuit (1 pair)
Breaking Voltage Uy = 72V d.c.

Breaking Current I, = 175 mA (12,6 W switching power)

Number of cycles: PL1: 150 operations
PL2: 500 operations

The_electrical characteristics of the signal contacts (i.e. contact resistance) shall not be
degraded by this test.

6.414.2 Signal contacts, Reactive Load

Cornditions:  ffs

The electrical characteristics of the signal contacts (i.e. conjact

deg

6.4
Cor

The
deg

6.4

Cor

6.4

Cor

4.3

5

raded by this test.

ditions: Annex M

electrical characteristics of the
raded by this test.

ditions:

Screen contact, Resistive load

Breaking Voltage Uy =1V d.c.
Breaking Current I, =5 A
Number of cycles:

Initial contact re

Mated connectors
Connection points: Cable termination to cable termination.
Signal contacts: 200 mQ max.

[« - 100 -1 O—raa
DUITCTOTT. TUU TTISZ TITAA.
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Input to output d.c. resistance unbalance

Conditions:

6.4,

Cor

6.4

Cor

6.5
6.5
Cat

8  Insulation resistance

ditions: IEC 60512-3-1, Test 3a.

IEC 60512-2-1 test 2a

Mated connectors

Connection points: Cable termination to cable termination.

Among all signal conductors, maximum difference between maximum and minimum
50 mQ maximum

Method A.

Mated connectors.

Test voltage: 100 V d.c.

Each contact and screen to all others: 500 MQ min.

9 Transfer impedance
ditions:
Annex |, Transfer Impedance
Mated connectors, terminated for
these connectors.
All Types: for1<f<10 O,
Where f'is the frequency in MH
Transmission characte
1 General
bgory 5 per to transmission characteristics, is determined

cribed in test group E. Category 5 transmissgion

accprding to specifiC te

performance intepdpe i demonstrated by testing the fixed connectors with|the
full fange of free \conxes plugs” described in Annex C. Transmission performgnce
backward cor ibili 8 e demonstrated by testing the fixed connectors with the|full
range of fre ést plugs” described in IEC 60603-7-3. Interoperability jand
backward co 'I|ty of\free connectors shall be demonstrated by testing them against|the
limits in An

All fransmijssion petfgrmance requirements apply between the reference planes specifiefl in
clayse D-8:

6.52~ Insertion loss

Conditions:

Annex E, Insertion loss

Mated connectors

All types: <0,04 (sqrt (f)) dB

Where f'is the frequency in MHz.

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

Conditions:
Annex F
Mated connectors
All types: 60-20log (f) dB up to 100 MHz

Where f'is the frequency in MHz.

Whenever the formula results in a value greater than 30 dB, the requirement shall

revert to 30 dB.

6.54 Propagation delay
All types: < 2,5 ns

connectors comply by design.

6.5/5 Delay skew

All types: < 1,25 ns
Delay skew test does not need to be perfg
comply by design.

6.5/6 NEXT loss

Corditions:
Annex G

where f'is the f
Whenev )
revert to B

6.5
Conditi

Propagation delay test does not need to be performed,

med that connector

C SIV

»vOf 2 pairs of contacts

NOT|E This-eharacteristic is achieved by compliance to PP NEXT (6.5.6) and there is no necessity to test it.

that

6.5.8 FEXT Loss

Conditions:
Annex H
Mated connectors
All types: 75,1-20*log (f) dB up to 100 MHz
Where f'is the frequency in MHz.

Whenever the formula results in a value greater than 65 dB, the requirement shall

revert to 65 dB.
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6.5.9 Power sum FEXT loss (for information only)

Conditions:
Mated connectors, between each pair and all other pairs combined
all types: 72,1-20*log (f) dB up to 100 MHz
Where f'is the frequency in MHz.

NOTE This characteristic is achieved by compliance to PP FEXT (6.5.8) and there is no necessity to test it.

6.5 1H0—TFransverse—conversiontoss

Conditions:

Annex J

Mated connectors

All types: 68-20*log(f) dB up to 100 MHz (ffs)
where f'is the frequency in MHz.

revert to 40 dB.

6.5/11 Coupling attenuation
Conditions:

According to EN 50289-1-14
Mated connectors
All types: > 75-20 log(f) dB from

35 dB from 30 MHz to 100 MHz
Q ed whg

Where f'is the frequency in MH
an thexjull bandwia

NOTIE Coupling attenuatio
conyersion transfer loss are met

6.6 Mechani

6.6[1
Corditions:

NOTE PL1 and\PCa

6.6]2 Effectiveness of connector coupling devices

Whenever the formula results in a value greater than 4 he irement s

n transverse conversion loss and transy

6.6.3 Insertion and withdrawal forces

Conditions:
IEC 60512-13-2, Test 13b
Speed: 10 mm/s maximum
All types, insertion and withdrawal: 30 N max.

hall

erse
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7

7.1

See

Tests and test schedule

General

clause 4 of IEC 61076-1.

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

Individual variants may be submitted to type tests for approval of those particular variants:

It ig
whd

detail specification), but each feature and characteristic shall be

The
acc

Unl

dur
san

measurements, care shall be taken to keep a p ‘ nati 6f connectors toge

le range for which approval is required (which may be less tha

ary for a certain test,

the
the

or contact resistance

her
the
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7.2 Arrangement for contact resistance test:
Note 4 /7 Note 1
Note 3 Jlﬁ 2 —
Note 8
Figure 11 — Arrangement for contact resistance test
Notgs for figure 11

LN

Fixed.connector.\ \

Poidt B\ /[ “~\_ %) , >
RoinbA )

As‘shartas pkacticalexcepf for vibration test CP1 see clause 7.3).
>

ee co ctony

QU A€ shorfas practieal™éxcept for vibration test CP1 see clause 7.3).

O IN|O|OB[WIN|—

Test procedure

a)

b)

I ~
A\N\Contactgesistancé measurement points.
N

t resistance of the fixed connector between points A and B of

ion or by measurement.

the\ bulk resistance of the free connector between points B and ¢ of

figure 11 b Iculation or by measurement.

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

Contact resistance = Rac — (Ragi * Rpci)

where I indicates initial value.
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7.3 Arrangement for vibration test (test phase CP1)

Note 3

T
Note 6 V/////////////////z

guxe —Ar n%ntf vibration test

1N

Notps for figure 12 | | ~_“/

1 Kixed c}e\ﬁ&ectb( vibratien feature.

3 { Pgint A<{Sedure te the fon-vibrating member.

4 L Pint-C. Seeure to the non-vibrating member.

5 A \Free Conhetfor,

6 C_ \Fixedconnectorrigidly fixed to the mounting plate.
7 Mouting.plate.

8 \ ‘Chnta\st reSistance measurement point.

7.4| Test(proce s and measuring methods

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

Unless otherwise specified, all tests shall be carried out under standard atmospheric
conditions for testing as specified in IEC 60068-1.

Where approval procedures are involved and alternative methods are employed, it is the
responsibility of the manufacturer to satisfy the authority granting approval that any
alternative methods which he may use give results equivalent to those obtained by the
methods specified.
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7.5 Preconditioning

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

7.6  Wiring and mounting of specimens

7.6.1 Wiring

Wir|ng of these connectors shall take into account wire diameter of the cables defined_in[[EC
61156 parts 2, 3, 4, and 5 as applicable. Where wiring of test specime reqmred this
spegification contains information suitable to comply with the selected

7.6)2 Mounting
Wheén mounting is required in a test, unless otherwise spelfle ors shall be

i , is applicable, using
id down in |this
spegification.

7.7| Test schedules
7.7]1 Basic (minimum) test schedt

Not|applicable.

7.7)12 Full test schedule

The test parameters require

Theg following t&@s P acteristics to be checked and the requirements tg be
fulfilled.

For|la complete test'seq ; um of 62 specimens are needed. This equals 6 grqups
of 1[0, 1 + N groups of\1.

The groups.of\10 are 1o

Ong group o f be Yor transmission testing, group E. The N groups of 1 shall be for|the
“scrleen performance” testing, group G. The N stands for each cable screen construction fype
for which.the“connectors are intended to be used.

Test group G shall be performed N times with the specimens terminated with the diffefent
cable construction types for which the connectors are intended to be used.



https://iecnorm.com/api/?name=6a9a3830d3af138a9ec8019e6457db4c

PAS 60603-7-3 © IEC:2004 (E) - 35—

7.7.21 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, required
alteration of the sequence of tests or adding of new tests to verify additional connector
characteristics.

Table 9 — Test group P

Tést Test Measuremehtito be performéd
phpse Title IEC 60512 | Severity or condition Title IEC G% ReQuiremerts
Test No. of test Tgﬁ\lo.
H 1 General 1 Visual la The SW no Hefects
examination examination that would fmpair pormal
opexati

Examin 160N he difensions shall
of dimension camply with those
an s ecified in the detail
specification
A2 Polarization
PN
applicable. (\ \\

o

A3 Contact Millivbit teyel 2a Contact resistancg =
eth 20 mQ max

resistance
H 4 Test vajtage 100\ “\Insulztion 3a 500 MQ min
. resistance
Metho
Mated co tors

7

Contast/contact~—" | Voltage proof 4a 1000V d.c. or a.d. peak

Method

Nate onnectors

Allcontasts to 1500V d.c. or a.q. peak
CReen;

N\ e

Mated connectors

O\
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7.7.2.2 Test group AP
Table 10 — Test group AP

Test Test Measurement to be performed
phase Title IEC Severity or Title IEC Requirements

60512 condition of test 60512

Test Test

No. No.

AP 1 Insertion and 13b Connector locking device Insertion force 30 N max (ffs)
withdrawal depressed Withdrawal force 30 N max
forces (ffs)

AP 2 Effectiveness of 15f Rate of load npplirnfinn 50 N _for
connector 44,5 N/s max. 60s+5s
coupling device =

AP B Rapid change of | 60068- |[-40°C to 70°C
temperature 2-14 Mated connectors

25 cycles 1 = 30 min
Recovery time 2 h \
AP H Test voltage 100 V + 15V d.c. | Insulati 3a 500\
Method A resist{:e\
Mated connectors
AP B Measurement points as in onTXr\t%\ a) 20 mQ max chapge from
figure 11 resjstan >1'nitia|
All signal contacts and /_
screen / specimens
APp Contact/contact: }/oltag da” 1000 V d.c. or d.c. peak
Method A proof
Mated gannectops\ 6
All cdptacts to&creen 1500 V d.c. or §.c. peak
Metho
Mated connectors
AP Unmatéd connectogs Visual 1a There shall be rjo defects that
(\ Pexamination would impair nofmal operation
APB Cyclic damp 068< |21 cysle
heat 2-88 25 °C highyemperatu
6 10 °C
hu
:: Hal
/\ Halkof the samples in
UM
AP P Meastyrement points as in Contact 2a 20 mQ max chapge from
\@52 11 resistance initial for signal [contacts.
All signal contacts and Input to output fesistance 100
(\ screen/specimens mQ max for scréen
AP [10 ertion and’™~\ 3b Connector locking device Insertion force 30 N max (ffs)
</wﬂit$~d\aal\ depressed Withdrawal forc¢ 30 N max
\fB(ces (ffs)

AP [11 Effectiveness gf 5f Rate of load application 50 Nfor60s+t%s
connect 44,5 N/s (10 Ibf/s) max.
coupling dew

AP [12 Unmated connectors Visual 1a There shall be o defects that

examination would impair nofmal operation

AP |18 Solderability As applicable

AP & Resistanceto Asappticabte
soldering heat

AP 15 Contact/contact: Voltage 4a 1000 V d.c. or a.c. peak

Method A proof

See Mated connectors

Note

All contacts to screen:
Method A

Mated connectors

1500 V d.c. or a.c. peak

NOTE Do not perform step AP 15 if solderability and resistance to soldering heat were not performed.
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7.7.2.3 Test group BP

— 37 -

Table 11 — Test Group BP

Test Test Measurement to be performed
phase Title IEC 60512 | Severity or condition | Title IEC 60512 | Requirements
Test No. of test Test No.
BP 1 Locking 2 N operations — see See Annex B
device mechanical
mechanical operations
operations
BP p Mechanical 9a N/2 operations — see PL 1(N) = 750
operation mechanical 2(N) = 2 500
operations. Speed
10 mm/s Rest 1's
(when mated and
when unmated).
Locking device
inoperative
BP B Flowing 11g 4 days 11 \)
mixed gas Half of the samples in
corrosion mated state
Half of the samples in
unmated state
BP 4 Measurement points ontact \ 20 mQ maximum ghange
as in figure 11 esistance from initial for signal
All signal contacts contacts.
and s’éfe\n\/ } G > Input to output resfistance
specipens 100 mQ max for s¢reen
BP b Mechanical 9a N/2 ope ns s
operations mechani
operatjons.
rative Y>
BP B i Contact 2a 20 mQ max. change from
resistance initial for signal contacts.
Input to output redistance
100 mQ max. for jcreen
BP |7 VA5V d.c. Insulation 3a 500 MQ min.
<\ Methgd A resistance
ated connectors
BP B Contact/contact: Voltage proof [4a 1000 V d.c. or a.d. peak
Method A
Mated connectors
All contacts screen: 1500 V d.c. or a.q. peak
Method A
Mated connectors
BP P Visual 1a There shall be no Hefects
examination that would impair pormal
operation
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Table 12 — Test group CP

Test Test Measurement to be performed
phase Title IEC 60512 | Severity or condition Title IEC 60512 Requirements
Test No. of test Test No.
CP 1 Vibration 6d f=10 - 500 Hz, Contact 2e 10 ps. maximum
Ampl. = 0,35 mm disturbance
Accel.= 50 m/s?
10 sweeps/axis
Measurement points
as in figure 12
dgpP 2 Measurement points | Contact 2a No dlsturbance oflplug
as in figure 11 resistance vibra-
All signal contacts tion test and. meagure-
and screen/
specimens change from
signal contacts
t redistance
reen
dpP 3 Test voltage Insulation BN 500WM|n|mum
100 V d.c. resistance
Method A
Mated connectors
dp 4 Unmated connectors isu \ 1a There shall be no |defects
Ef?ho that would impair|normal
/N operation
7.72.5 Test group DP

(\/'Fab|<13tG DP

Test Test Measurement to be performed
phase Title |W éﬁ:f%r onditier] | Title IEC 60512 | Requirements
Test'Noy of test Test No.
DP[1 Electricl lo ‘5({){7&;8\/ 0,5 A 5 connectorg,
and Resoverinperiod 2 h no current 5 conngctors
temperature A
DPJ2 Test otfage Insulation 3a 500 MQ Min.
100 V' d.c. resistance
od A
/\ Mated connectors
DP[3 \ Contact/contact: Voltage proof |4a 1000 V d.c. or a.dq. peak
Method A
Mated connectors
All contacts to test 1500 V d.c. or a.4q. peak
panel:
Method A
Mated connectors
DP |4 Unmated connectors | Visual 1a There shall be no |defects
examination that would impair|normal
operation
DP 5 Measurement points | Contact 2a 20 mQ max. change from
as in figure 11 resistance initial for signal contacts.
All signal contacts Input to output resistance
and screen/ 100 mQ max for screen
specimens
DP 6 Mechanical Annex L Both free and fixed Passing Go / No Go test
gauging connector
DP 7 Gauging Annex A All signal contacts Contact 2e 10 us max.
continuity and screen/ disturbance

specimens
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7.7.2.6 Test group EP

Table 14 — Test Group EP

requirement of 80 dB.

b) | Return loss at frequencies,
requirement of 30 dB.

c) | FEXT loss at frequengie
requirement of 65 dB.

d) | Attenuation at e
of 0,1 dB max.

e) | Transverse conves
revert to a mini

f) | All transmi
testing all¢he s

g) | Al rryzé\gu{e en§\to e performed on mated connectors.

.

Test Test Measurement to be performed
phase Title IEC 60512 | Severity or condition | Title IEC 60512 Requirements
Test No. of test Test No.
EP1 Insertion loss | 60512-25-2 <0,04./f rounded to
and Annex E
superior 0,1 dB 9.f.9
EP 2 All pairs, both NEXT loss 60512-25-1 (83 — 20 |Ogma,f,g
directions (pair to and Annex G
paiTy)
EPRB All pairs both Return loss 60512-25-5 |60 — 20 log) bi].9
directions and Annex F ]|
EPH All pairs, both FEXT loss 60512-251 | 75 N 20 Jog(f) f.9
directions (pair to and Apnex H
pair) A\,
EPB Transverse Angex 220 logyf)e:f|9
conversion
loss
EPp Input-to-Output Measurement points | Millivolt I Y\2a . N Sigwél contact
resistance as defined in 6.4.6 metho resistance = 200 mQ
All signal contacts maximum.
and screen/ Screen resistange =
specimens (7 100 mQ maximuym
N\ N
EP[ Resistance Measurement points \Mitivolt [ével |2 Unbalance resisftance
unbalance i >neth d =50 mQ maximyim
/|
a) | NEXT loss at frequencies that correspon alues of greater than 80 dB shall revert to a minimum

N

inimum

inimum

rement

B shall

n after
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7.7.2.7 Test Group FP
Table 15 — Test Group FP
Test Test Measurement to be performed
phase Title IEC 60512 | Severity or condition Title IEC 60512 Requirements
Test No. of test Test No.
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, Test 2.3:
2.1.3, 2.2.1a and Acceptance criteria B
27317 periTU=T K244, Tlpuse 9,
HP 2 100 V15V d.c. Insulation 3a 5 Q min:
Method A resistance
Mated connectors ~
HP 3 Unmated connectors | Visual epe _shal\be no |[defects
examination that,would impair|normal
peperation
7.72.8 Test Group GP
Table 16 — Test G ou
Tlest Test ( X Measurement to be performed
pHase Title IEC 60512 | Sevgf ty d‘t\on &_) NEC 60512 Requiremenfs
Test No. st Test No.

GP|1 Switching Annex M = = Conta\st\/ 2a 20 mQ max changp from
under resistance initial for signal contacts.
electrical load and screen

7.712.9 Test‘p P \§
7 — Test Group HP
Test Measurement to be performed
phase Titl 12\ Severity or condition Title IEC 60512 Requiremenis
es of test Test No.

HP[1 Hi 500 h 70°C
Nempexatur Recovery period 2 h

HP]2 Cyclictdamp \ | 60868-2- [ 21 cycles,
heat 38 low temp. 25 °C,

high temp. 65 °C,
cold subcycle —10 °C,
humidity >93 %
Half of the samples
in mated state
Half of the samples
in unmated state
HP 3 Additional tests ffs
HP 4 Transfer Annex | For 1<f < 10:0,1%**'Q
impedance For 10 <f < 100: 0,02/ Q

HP 5 Coupling EN 50289- | [> 35 — 20 log (f/100)] dB

attenuation | 1-14 from > 100 to 1 000 MHz
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Annex A
(normative)

Gauging continuity procedure

A.1—Object

The object of this test is to check whether in worst-case conditions for th onnector|the
elegtrical continuity is guaranteed for signal contacts and screen.

A.2 Preparation of the specimens

A gauge according to figure A.1 should be applied to test thie fixey c®r specimen.

A.3 Test method

Apg For
eac
For ved
upw
For : . shall pé fully inserted and then be moved to oth
side i i This
mo
Dur e 0of20 N min. shall be applied as indicated by the affrow
in fi

\ 5 S
monitored ford@ach indjvidual contact and the screen during movement and in end position
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A.5 Description of continuity gauge

The gauge shall be made according to the following specification:
Material: tool steel, hardened with suitable plating finish
Surface roughness: according to ISO 1302, Ra: 0,25 um max.

e}

- |
—

Note 3 Note 6

A
Note 4 J ( :(\4) ‘M
|/

e

Note 3
L1 Note 5
Figure A.1 — Gauge
Notes for figure Asl
. N\ X . SHarp edge.
2 Insulation part
3 ~~_ | Final assembly height: 6,71 + 0,03/ —0,01.
4 Edge of insulation part may not extend beyond radius of steel par{.
5 Dimension to edge of insulation part.
6 Detail of insulation part
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Table A.1
Letter Maximum Minimum

mm mm
A, 11,59 11,57
Cs 0,8 0,6
D, 4,12 4,10
E, 15,0
Fi 2,80 2,78
H 47 545
J4 0,69 0,59
L, 6,76 / 8,70
M, 6,23 N 6,21
N, 5,90 AN\ 5,88
P, 4,7 NN 43 >
Ri 1,6 NN N
S, 1,46 N \1,44
T1 0!1 / \ \
X4 0,6 N L-X ) 0,4
Y, /| N \ 5,0

A4
7L
Letter N\ Maximum (0 ) |/ Minimum
K \Q%\ ) 9°0°
N
IIA{"AVI’AVII\’
N
Nl SO
-

Figure A.2 — Gauge insertion
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Annex B
(normative)

Locking device mechanical operation

B.1 Object

(E)

The object of this mechanical endurance test is to assess the operational limits of the locking

devjce on the free connectors.

B.2 Preparation of the specimens

Theg specimen shall be prepared and mounted so that the locking de
for application of the test. No other movement of the free conne h

B.3 Test method

Theg specimen shall be subjected to mechanical op
cycles, as specified in table 11, group BP, test BP

Theg speed of the operation of the ap
cycles per minute.

perations, the specimens shall show no visual indicatio
ocking device.

ible

20

be

not

h of
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(o

Annex C
(normative)

Test Plug Requirements

General

Test plugs shall be measured according to the procedure in sections C.8. They shall be
measured mated to a reference jack as described in section C.5. For test plug NEXT

measurements, the NEXT of the reference jack shall be subtracted. Use the values in,table

C.A1
how
follg

for the NEXT of the reference jack. Sections C.2-C.6 are for reference

the NEXT of the reference jack was determined. However,
wed to select a reference jack. Also, these sections contain nor
extent that they are referenced by other sections of this standard.

and they(spe
set|on C.5. H'must

cify
be
the

When NEXT measurements are made, the test leads shall be giounte nel,
or dther device to manage both their common and differenti

C.2 De-embedding reference NEXT plug constr

Staft with a cable complying with IEC 61156-2 categor furn
losg in excess of 35 dB from 1 to 100 MHz, cut for b of
wirg lengths of 81 mm will result in a’plug le test
leads. If the commonly available imp v a
small Iength of wire to be trimmed off to

NOTJE The port extension constants may be estl per,
howgver, the data will have to b

Takle a standard plug k 7 in
which the 8 conductors e height. Machine off the back end, where
the [strain relief o] ! ong from the nose where the contacts are t¢ its
back. Drill 8 co@o i wse, so that the individual wires can be extended
thrqugh the nose.

Untist about 19 € e four 81 mm long twisted pair wires. Strip off 1-2 min of
insylation frq iSte nd, so that 0603 package size resistors can be soldered there
latef. extending 6 mm beyond. The 3,6 pair will have to be $plit
apart, b ether as soon as practical after it exits from the nose. On the Hack
end|, inse , rd the locking tab from pair 4,5; , it will be bent towards|the
locking tab, and\pair 4,5 away from the locking tab.

Set

the plug blades into the wires.

Arrange-the conductors-according-to-the following-illustration
- - b4
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6 mm
.2h"

1000

oo s @ Cut to Length

typical % 13 mm

NOTIE The insulation of the twisted pairs are touching one another througho

Pair[3,6 is bent together as quickly as possible after it exits the plug nose.

Congluctors 2 and 7 are bent away from conductors 3 and 6, resp and

minimizes the coupling between loops 3,6 and 1,2, and 3,6 and 7,8.

The |wires are bent at a 45° angle to the plug axis. This makes all the S their
coudling.

Congluctors 3 and 6 are bent towards the locking tab, and cp

Solder 0603 package size precision 100 Q the
resigtor should be >40 dB from 1 MHz to 100 M ry to
sprepd the conductors of the twisted pairs apart.

Whefe the twisted pairs exit from the back of hgle,
away from the plug axis. Bend pair 3,6 toward back

of thle plug with encapsulant.
C.3 Set-up and calibra

Singe test plug measurements and subtractions between |the
measurements, measurements at the same frequencies. |t is
thefefore sugge ) glification, a linear sweep of 401 points from 1 to 401
MHEg always be usgqQh

Callbrate the - using a full 2-port calibration. Use open, short, and load
standards di S § or the through calibration, place the baluns back to back so
as {o maintain i ith a zero-length through standard. Alternatively, a non-zero lepgth
thrqugh and its effects calibrated.

C.3]1 Port extenste

Theg portextension function of the network analyser may be used to locate the refergnce
plape.of the test plug at the interface of the test plug and reference jack. Alternatively, real
and Iimaginary data in volts/volt may be obtained from the network analyser, and the reference
plane may be moved in post processing using a spreadsheet.

NOTE In the case of the reference plug, the port extensions cannot be determined during calibration, since there
is no way to have the reference plug terminated open and short when the resistors are on it. Therefore, the
suggested procedure cannot be used, and an alternate procedure, such as determining the plug delay after the fact
and using a spreadsheet to adjust the phase of the data, must be used.
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The time constant for the port extension shall be determined in the following manner.

A full 1-port calibration shall be performed to establish a reference plane location at the balun
port. The settings of the network analyser shall be sufficient to achieve a maximum of £5 ps of
random variation. Recommended settings are as follows:

a) Measurement function is Sy delay.

b) Averaging 4x or higher.

c) Intermediate frequency bandwidth (IFBW) 300 Hz or less.

d) petsmoothing-to1+0-S%-

C.3|1.1 Port Extension Measurements

100 MHz (TDgpen_100mHz ) for each pair.

b) Place a short on the plug. This short must connect the p

: tween these delays, with an
bllowance of 5 ps for the delay in the pairs, and 15 ps on the split pair
B6. Adjust the measured delays of the test arXeference plug shorted by subtracting|the

d) [The time delay for ed
Circuit time delay m

Thelse time dela
onefrhalf of the r

paif
set

by the average of the open and short
00 MHz (four numbers averaged).

y is
ach
i to

Por

NOT
pairs

wire

The measurement accuracy of this method is approximately 20 ps in a round trip measurement, corresponding| to a
one-way distance of approximately 2 mm (0,8 in).

Wh o-test plug NEXT loss is measured S iate port extensions—shall beape lied
after calibration to align the tp-rj data and the TIA jack vector reference planes. This may be
done by the following:

a) Turn the port extensions of the network analyser on.

b) Enter the calculated port extension constant for each port (1 and 2) of the network
analyser.
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De-embedding reference plug NEXT measurement

Measure the NEXT of the de-embedding reference plug on all 6 pair combinations. It is
suggested that numerical conversions between real and imaginary and magnitude and phase
be minimized, or avoided entirely, by taking data as real and imaginary.

Cut-off the resistors and the wires coming from the nose to the resistors.

C.5 De-embedding reference NEXT jack construction

Malea de-embedding reference jack as 101lows.

Staft with Stewart part number SS-650810-A or equivalent inverse mounted PWB jack! Mount
it o:r a PWB with 100 ohm traces leading to mounting places for resistgrs® Mountpxecision RF
surfa : e referenced
jack may be used if the laboratory can demonstrate that they can ackiewe ®qui \

C.5|1 De-embedding reference NEXT jack selection

The g the
refgrence jack. The reference jack used to measurg JS 'S s b %
of at least 20 reference jacks measured on all pair combinsti N the
measurement variance due to the variance withiri this e

C.5|1.1 Measurement sampling plan

The de-embedding procedures specifié¢d i . . Wd be used to measure the refergnce
jacks. The performance of a partic be
verified by determining one

refe

The

rence plug. A refer

figure of mer'@
Build a refefe

inary NEXT of the mated reference plug and refergnce
z and 100 MHz.

verage of the mated reference plug and reference jack (RPRJ) feal
parts for each frequency point.

2.3 C real data points for all of the jacks where the average real RPRU is

2-4. Discard all imaginary data points for all of the jacks where the average imagipary
RPRJ is less than 316 uV/V

PN R . | [y) (44 ) 4 [ Y = Y S (e nDo0o 1 ) 1
<.9 UdiLUlalc U1 UTTTTTTILE UTLIWTETITT T4ACUIT INTFTINJ dTTU UTTE aveTdytT TNIFTRJ. e 1€dl dnd

imaginary differences shall be calculated separately.

2.6 Normalize" the difference data by dividing each point by the frequency of
measurement.

2.7 Square the normalized data. Square the real and imaginary data separately.
2.8 Sum all squared data over the frequency range.
Compile the results for all pair combinations.

Sum the data for all pair combinations for each sample. This will yield a single number
as a figure of merit for each reference jack.
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The selected reference jacks shall be in the lowest 25 % of the sample set. The remaining
jacks shall be discarded.

NOTE Whenever the magnitude of the NEXT is greater than 70 dB, the standard deviation should not be used to
disqualify the reference jack.

C.6

De-embedding reference jack NEXT measurement

Use the same calibration, port extension, and impedance management as in reference plug
measurement.

Measure the NEXT of the de-embedding reference plug and de-embedding reference

ma

The

embedding reference jack measurements.

C.7

Trin

C.8

Uss

measurement as given in C.2. To def

of t

Measure, as given in C.4, the NEXT

jack
The

Uss

d together on all 6 pair combinations.

jack vector is the difference between the de-embedding re

Test plug construction

N the test plug leads so that the test plug fits on the imp

Test plug NEXT measurement

the same calibration procedure

ne test plug on each pair.

on all 6 pair combinatj

the foIIowine

ack

de-

blug
blay

test plug NEXT is K - een. the test plug measurement and the jack vector.
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Pair Re, — Real coefficient of reference jack vector, (V/V)
(f = frequency in MHz)
36-4,5 =5,87-10-11. 3 +2,02-10-8 - 2 -1,10-10-6 - f
1,2-36 | =-172-10-11-73+381-10-8./2-389-10-7 - f
36-78 | =12810-13.f4-2,63-10-11 .13 +5,63-108 - f2 -3,62-10-7 - f
1,2-45 =8,73-10-8 - /2 +3,07-10-7 - f
4578 | =20310-11- 13 +5,08-10-8 - 2 +3,25-10-7 - f f\
1,2-7.8 | =-251-10-11 -3 +2,34.10-8 - /2 -2,23-10-7 - f /\<‘
Im, — Imaginary coefficient of reference pc&é%n\w
(f = frequency in MHz)/\
36-4,5 | =309-10-11./3+1,77-10-8 . f2 ~1,47-106 - f
1,2-3,6 | =-1,00-10-8 /2 +5,08-10-6 - f \\\ >
3,6-7,8 =-1,86-10-13 - 4 +9,18-10-11 - /3 - 9,32 10/ AB}\\I‘OQ A
1,2-4,5 | =-2,68-10-11.£3-1,20-10-8 - f2 + 6,8 \f\/f>
4%-7.8 =-1,67-10-13 . f4 +8,58- 10<\<\% Q &-&1{56)\1-/5 f
1,2-7,8 | =6,01-10-14 .74 —4,58.10~ 11}& \\\QM106 f

NOT]
usin
term

derived from average measurements collg
matching for the test leads, with common-r]

cted
hode
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Test plug NEXT requirements

For category 5, the following table of values applies:

Table C.2 — Test plug NEXT loss limits

Pair combination Frequency range Total Range Phase *?
(MHz) Lower limit Upper limit NEXT (degrees)
REXF B By

3,6-4,5 10-100 34,4-20 log(//100) | 37,6-20log (17100) -90 + 3%#71q0)
1,2-3,6 10-100 42-20 log(f7100) 50-20 log (f7100) 0 + 10%(¢71p0)
3,6-7,8 10-100 42-20 log(f7100) 50-20 log (17110 —90.& 10*(/711Pp0)
1,2-4,5 10-100 50-20 log(f7100) as¢
4,5-7,8 10-100 50-20 log(7100) as¢g
1,2-7,8 10-100 50-20 log(f7100) /\ y phassg

a) [When the measured plug upper or lower NEXT limit is greater than 70\d\Q, the r}h@/sé requiregment
does not apply.

b) |Due to measurement accuracy considerations, phase m below 50 MHE are

specified for information only.

c) [When upper limit NEXT calculations result in values thefe shall be no uppef limit
for NEXT.

d) When lower limit NEXT calculations pgsiit in es 0 dB, the lower limit NEXT |shall
revert to a limit of 70 dB.

A number of test plugs shall be me surth engé-embedding reference jack, unfil a

conjplete set of test plugs ich includes the 9 worst cases from the table, is found. There

are|two worst cases fqr pai inati 1,2-3,6}3,6-4,5; and 3,6-7,8, and one worst gqase

for pair combinations . Each worst case plug shall perform gt or

outside the limit at 1 ommended that the slope deviation be minimized, fand

the jnumber of d ~®»

NOT be due to measurement anomalies. The pair combination 1,2-7,8

doeq From 10-100 MHz, no test plug shall be below the lower limit af one

freq ahother frequency point.

Moq rmance’on all pair combinations shall be qualified with the full rajhge

of t pair combination of each modular connector will be tested with

2w nting the lower limit and upper limit NEXT requirement, on pair

com

It is

be within the limits on all other pair combinations. However, it will not be required to ha
plugs.if.more than one worst-case condition is covered by a particular plug.

recommended that plugs which exhibit worst-case performance on one pair combinaftion

e 9

C.10 Connector NEXT testing

Fixed connector performance on all pair combinations shall be qualified with the full set of 9
test plugs specified in table C.2. With the exception of the upper and lower test plugs
specified for the pair combination terminated on pins 3,6-4,5, mated fixed connector NEXT
loss shall satisfy the requirements of 6.4.5. When mated to test plugs compliant with upper
and lower test plug requirements specified for the pins terminated on pairs 3,6-4,5, mated
fixed connector NEXT loss shall meet the values determined using equation (C.2).

NEXT¢onn =92,5-20log f dB

(C.2)
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C.11 Test plug FEXT loss test procedure — de-embedding method

For IEC 60603-7-3 connectors, there are no requirements for test plug FEXT.

C.12 Return Loss Reference Plug

Build a reference plug according to section C.2. Measure its return loss according to Annex F.
Its return loss shall meet the requirements of table C.11.

Table C.11 — Return loss requirements for return loss reference plug

Pair Combination Frequency range Return Loss requirement
dB
12, 45, and 78 1-100 MHz >35
36 1-100 MHz >30 A O
C.1B Connector Return Loss Measurement Requirements \>
The fixed connector shall have its return loss verified with reference plug from

section C.12, in both directions. .

&
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Annex D
(normative)

General requirements for the measurement set-up

D.1 Test instrumentation

These electrical test procedures require the use of a vector network analyser. The analyser

should have the capability of full two-ort calibrations. The analyser shall cover the frequgncy

range of 1 MHz to 1 GHz at least.

At Jeast 2 test baluns are required in order to perform measurern balanced

symmetrical signals. The requirements for the baluns are given in clause

Reference loads and cables are needed for the calibration the

refdrence loads and cables are given in clause D.5.1 and D

Termination loads are needed for termination of (pai not

terminated by the test baluns. Requirements for .6.

An [ absorbing clamp and ferrite ab ion

measurements. The requirements for the

D.2 Coaxial cables

Cogxial cable assemb as

posgible. (It is recam

Theg baluns sha: 5 talk

measurements a tes G).

Balfnced tes test

equiipment and the sapanecto eed

thereq \ of

7 cin bet hall

renT;in twisted

D.3 _ Measurement precautions

To lassure—a—high—degree—of—retiabitity fer—transmission—measurements;—the—feHloewing

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

stages of transmission performance qualifications.
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d) The relative spacing of conductors in the pairs shall be preserved throughout the tests to
the greatest extent possible.

e) The balance of the cables is maintained to the greatest extent possible by consistent
conductor lengths and pair twisting to the point of load.

f) 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 attenuatorsg atching if
needed (see figure D.1).

/\N T

Testport

To Network anallyze

Theg specificatio r bed.
Baluns shall be

All common-mo
common-ground p

one
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Table D.1 — Test balun performance characteristics

Parameter Requirement at test frequencies up to 100 MHz
Impedance, Primary Matched to applied network analyser
Impedance, Secondary 100 ©
Insertion loss 10 dB max.
Return loss secondary 14 dB min.
Return loss common-mode 10 dB min.

with common-mode
termination®

Return loss common-mode 1 dB maximum
without common-mode

termination® /RN
N

D.5

D.5{1

To perform a ong

Longitudinal balance® 50 dB

Common-mode rejection® 50 dB A (
Output signal balance® 50 dB ¢\
Power rating 0,1W NN

a) Measured by connecting the balanced output termlnals togethe easyringthe
return loss. The nominal primary impedance shall ter
terminal.

b) Applicable for baluns, which are used for balangé me

is terminated with 100 Q.
c) Measured according to ITU- T(G’*}\7 a

NA Not applicable

and| a reference

refdrence plane.

ifcuit

the

The reference ibrated against a calibration reference, which shall be a 50 Q
loaq, al reference standard. Two 100 Q reference loads in parallel
shail be hall
be place njing,
which is ma at on’the back side (see Figure D.2). The loads shall be fixed to the|flat
sidg of the .cennectory distributed evenly around the centre conductor. A network analyser
shall be calibrated,>one port full calibration, with the calibration reference. Thereafter|the
retyrn loss of the reference loads for calibration shall be measured. The verified return |oss

shall
and

be.,> 46 dB at frequencies up to 100 MHz and > 40 dB at frequencies above 100 |

Machined flat

/ | Loads for
calibration

N type connector

Figure D.2 — Calibration of reference loads

IHZz
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D.5.2 Reference cables for calibration

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

be

The
con

NOT
of 7%

Redi

Annex K. For pairs co eY

configuration sh@n

Figure D.3 — Resistor load

where
R = Rgif
2
and
RGIT
Ry =Reom —
where
Ryis is the differential mode impedance (Q);

Recom  is the common-mode impedance (Q).

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

2) 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 (clause D.5.1).
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The two resistors Ry shall be matched to within 0,5 %. The termination shall be implemented
at a small printed circuit board with surface mount resistors. The layout for the resistors R;

shall be symmetrical.

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

D.7 Termination of screens

If the connector under test is screened, screened measurement cables shall be applied.

to the measurement baluns.

D.§ Test specimen and reference planes

The test specimen is a mated pair of relevant connectors. The

the [test specimen is the point at which the cable sheath ente

the | connector), or the point, at which the internal geometr
maintained, whichever is farther from the connector; gee figure~D.4.
both ends of the test specimen.

Socket side

Figure D.4 — Definition of reference planes

The screen or screens of these cables shall be fixed to the ground plane as close as posJibIe

for
d of
ger
S to
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Annex E
(normative)

Insertion loss

E.1 Object

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

E.2l Test method

Insirtion loss is evaluated by measuring the scattering parameter all cQndulctor

pairs.

E.3] Tests set-up
Thd test set-up consists of a network analyser and two6 d in Annex D.

It is|not necessary to terminate the unused pair

E.4 Procedure

E.4|1 Calibration

A full 2-port calibration s he” reference plane. This is performed by
appllying a maximum | * able between the terminals of the baluns jand

performing the transmi asurement. Then a maximum length of 7|cm
refdrence cable '
length of these “cabie

transmission calibr,
performed by ap

to the length of the reference cable used| for
hese reference cables the reflection calibrations|are
| load terminations.

Transmission calibrations

Balun Poocococcooa<] Balun fF———

NA
Port 1 Reference cable Port 2

Reflection calibrations

—— Balun Poccocoooa<d] Balun F——
NA /: NA
Port 1 Port 2

Open, short and load

Figure E.1 — Calibration

3) 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 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. An S,; measurement shall be performed.

CuUT

50 50

NA
Port|1

E.5

The

Q/{E

) < Port 2

:
|

L LA

0 7

R

)]

3

Q
AR

Measurement cables \)\)

Screen (if any)

Ground plane

Socket side

\<

Figure E.2 — Measuring set-up

Testreport

red resu : : . : . : . . ificattion

limits shwn o the graphs or in the tabl at the same frequncies as specified in te releant
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

Object

(E)

The_object of this test is to measure the return loss of a mated connector pair _at the two

refe

F.2

Ret
con

NOT

F.3

The

F.4

F.4
Cal

F.4

The
the
refle
con

F.5

The

rence planes.

Test method

irn loss is measured by measuring the scattering param d\S22 all

ductor pairs.

E As a connector is a low loss device the return loss of the twg_sj
Test set-up

test set-up is as described in ann€

Procedure

1 Calibration

bration shall be pe

2 Measure@

limi
det

s shown on the graphs or in the table at the same frequencies as specified in the rele
il’specification. Results for all pairs shall be reported. It shall be explicitly noted if

the

h of
for
the

measured results shall be reported in graphical or table format with the specification

ant
the

medsured Tesultsexceed thetesttimmits:

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 is expected to deteriorate the return loss of the set-up
(effectively 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

tabl

ed in table F.1 and F.2.
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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 1-03 |(-0,5 |-0,7 |-08 |-10 [-14 |-19 |-2,4
Higher uncertainty limit +0,3 | +0,4 | +0,5 | +0,7 | +0,9 | +1,2 | +1,7 | +2,5 | +3,3

Table F.2 — Uncertainty band of return loss measurement at frequencies above 100 MHz

Measured RL 10 12 15 18 20 22 25 28 30
Lower uncertainty limit -05 |-0,7 [-09 |-1,3 |-16 [-19 |-2,6 |-3,56 |—4,2
Hig TET unbcl‘ldillty tmmit '1'0,6 TG,7 "'1,0 '1'1,3 T1,9 "'2,5 T3,8 TG,O "'0,7

Example Let the measured RL be 20 dB. The true RL then lies in the bg
at frequencies above 100 MHz.

3

8,4t0-21,9

dB
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Annex G
(normative)

Near end cross talk

Object

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

coup

G.2

Nes

con

G.3

The
illug

NA
Port

NA
Port

r end crosstalk is evaluated by measuring the scattering para
ductor pair combinations at one end of the mated conne
paifls are terminated.

ling between driven (disturbing) and quiet (disturbed) pairs of a mated connector pair,

Test method

Test set-up

50

Screen (if any) Measurement cables

/ J’

Ground plane

Plug side Socket side
Figure G.1 — NEXT measurement differential and common-mode terminations

(Passive terminations may be either balun or resistor terminations)
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G.4 Procedure

G.4.

1 Calibration

A through calibration shall be applied as a minimum. Full two-port calibrations
recommended in order to enhance the measurement accuracy.

G.4

the
NOT|
G.4
Corn

recgiver port. Terminate according to Figure G.1. i e at the sockef
termi

and

Theg CUT shall be tested in the following eo
terminations.
The measurements shall

.2 Establishment of noise floor

The n0|se floor of the set-up shall be measured The level of the noise floor is determlned by

e pair combinatio

are

the
»[The
821

asurement. The noise floor shall be 20 dB lower than any specified Ijmjt for ths k. If

the
be
ns‘l)

ode

5 a

conpector is a low-loss devi al.
Diffe i ach
paif, including th n i ons
sha|l be prowde ‘ {s. Ogtiona differential and common-mode terminations [nay
be provided at bot airs, as sh

The
limi

G.6

mel:

Accuracy

ant
the

The accuracy shall be better than +1 dB at measurements up to 60 dB and +2 dB at
measurements up to 85 dB.

1) There are 6 different combinations of near-end crosstalk in a 4-pair connector from each side, which gives a
total of 12 measurements for each kind of termination method.


https://iecnorm.com/api/?name=6a9a3830d3af138a9ec8019e6457db4c



