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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT -

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢
all nafjonal electrotechnical committees (IEC National Committees). The object of IEC\s to promote int

co-op
in add

Publidy Available Specifications (PAS) and Guides (hereafter referred to_as "IEC Publication(s

prepa
may p

with the IEC also participate in this preparation. IEC collaborates closely)with the International Organ
brdization (ISO) in accordance with conditions determined by agreement between the two organigations.

Stand

The fdrmal decisions or agreements of IEC on technical matters7express, as nearly as possible, an int

conse
intere

IEC Plublications have the form of recommendations for, international use and are accepted by IEC
Comnfittees in that sense. While all reasonable effortS\are made to ensure that the technical conts
Publigations is accurate, IEC cannot be held responsible for the way in which they are used g

misint]

In order to promote international uniformity,. JEC National Committees undertake to apply IEC Py
transparently to the maximum extent possibleiin their national and regional publications. Any divergenc
any IHC Publication and the corresponding national or regional publication shall be clearly indicated in

IEC it
asses

services carried out by independent-Certification bodies.

All usérs should ensure that they have the latest edition of this publication.

No liapility shall attach te \EC or its directors, employees, servants or agents including individual ex
membgrs of its technicahcommittees and IEC National Committees for any personal injury, property d
other |[damage of any\nature whatsoever, whether direct or indirect, or for costs (including legal
expenges arising{out* of the publication, use of, or reliance upon, this IEC Publication or any
Publigations.

Attentjon is-drawn to the Normative references cited in this publication. Use of the referenced publi
indispensable’ for the correct application of this publication.

Attentlonns drawn to the possibility that some of the elements of this IEC Publication may be the subjec

Part 7: Detail specification for up to 7 ways including PE or FE
(data/power) and shield pin, free and fixed circular connectors for
balanced single-pair data transmission with current-carrying capacity —

Mechanical mating information, pin assignment and additional

requirements for type 7

FOREWORD

eration on all questions concerning standardization in the electrical and electronic fields. To thi
tion to other activities, IEC publishes International Standards, Technical Specifications, Technicg

ation is entrusted to technical committees; any IEC National Committée’ interested in the subject
Brticipate in this preparatory work. International, governmental and fion-governmental organizatio

hsus of opinion on the relevant subjects since each.technical committee has representatioy
Eted IEC National Committees.

erpretation by any end user.

self does not provide any attesfation of conformity. Independent certification bodies provide ¢
Ement services and, in somg areas, access to IEC marks of conformity. IEC is not responsib

pmprising
Ernational
b end and
| Reports,
)"). Their
dealt with
hs liaising
zation for

Prnational
from all

National
nt of IEC
r for any

blications
b between
the latter.

onformity
e for any

perts and
amage or
fees) and
bther IEC

cations is

of patent

rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 63171-7 has been prepared by subcommittee 48B: Electrical connectors, of IEC technical
committee 48: Electrical connectors and mechanical structures for electrical and electronic
equipment. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

48B/3033/FDIS 48B/3044/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this International Standard is English.

A list of all parts in the IEC 63171 series, published under the general title Connectors for
electrical and electronic equipment, can be found on the IEC website.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specificldocument. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amepded.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understtnding
of its ¢ontents. Users should therefore print this. document using a colour printer.
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INTRODUCTION

IEC 63171 is the base specification of the whole series. Subsequent specifications do not
duplicate information given in the base document, but list only additional requirements. For the
complete specification regarding connectors described in this Part of the IEC 63171 series,
read this document in conjunction with IEC 63171.

A general overview about the connectors in this document is shown in Figure 1.

IEC SC 48B - Electrical connectors IEC 63171-7 Ed. 1

Specification available from:

IEC Gerferal secretariat or from the addresses shown on
the insige cover.

DETAIL|SPECIFICATION in accordance with IEC 61076-1 M12 screw locking or push-pull leeking (dr both)

Circular connectors, size 12, with*4 up to|7 ways
including PE or FE (accordihg’to coding) for
power and data transmisSion, either

— with M12 screw-locking mechanism (s$tyles
with M12 in the name), or

— with a quiek<ocking push-pull mechapism
with a sizenderived from that (styles wWith P12
in the mame), or

— with{both mechanisms combined (styles with
C42 in the name).

Multiple mating interfaces, each associat¢d with
a coding referred to as "type |" through "type

VII", differing by power transmission capdbilities
and intents.

2 ways + additional shield pin (to be connected

- 7 to the cable sheath) support balanced differential
A data transmission with frequencies up to
IEC 600 MHz, Category B as per IEC 63171.

Free cable connectors:
— male or female,
— straight connectors,

— rewireable or non-rewireable.

Fixed connectors:
— male or female,
— single-hole mounting.

With circular mounting orientation

Figure 1 — Type 7 connector overview
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1 Scqd

This pa
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electricd
specific
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derived
in the n
docume

This do

Part 7: Detail specification for up to 7 ways including PE or FE
(data/power) and shield pin, free and fixed circular connectors for
balanced single-pair data transmission with current-carrying capacity —
Mechanical mating information, pin assignment and additional

requirements for type 7

pe

't of IEC 63171 covers shielded free and fixed circular connectors withl4 way
for power and data transmission and specifies the common dimensions, meg
| and transmission characteristics and environmental requireméents as well
btions respectively.

nectors described in this document are either equipped,'with an M12 screw
sm (styles with M12 in the name) or a quick-locking push4pull mechanism wit
from that (styles with P12 in the name) or both mechanisms combined (styles
ame). For the sake of simplicity, the connectors' §ize is denoted as "size 12
nt.

cument provides multiple mating interfaces<each of which is associated with 3

preventing the mating of incompatible male and female connectors. These codings are

toas "T

For all ¢
the cab
meeting

NOTE 1
(IEC 63171

NOTE 2
Standardg

NOTE 3
ways inte|
ways.

The indi

ype x", where "x" is represented by a Roman numeral.

odings, two ways and the additional shield pin, which is intended to be conn
e screen, support differential @ata transmission with frequencies up to 600
the requirements of Categery B, as defined in IEC 63171.

Connecting the shield pin\to the cable sheath is also required for data transmission with
1, Category A).

The connectors areintended to be used for single-pair Ethernet (SPE) according to the folloy
: 10BASE-T1 (IEEE“802.3cg), 100BASE-T1 (IEEE 802.3bw), 1000BASE-T1 (IEEE 802.3bp).

Power over\Data line (PoDL) power supply according to IEEE 802.3bu can be optionally used f
hded for data transmission, even in addition to the power supply provided through the dedica

s up to
hanical,
as test

-locking
h a size
yith C12
" in this

coding
referred

bcted to
MHz by

20 MHz

ing IEEE

br the two
ed power

vidUal codings differ by their power transmission capabilities and intents. The a

ditional

ways provide for DC power transmission with up to 63 V/16 A and 600 V/16 A or AC power
transmission with rated voltage and rated current up to 600 V/16 A (single-phase) or 480 V/8 A
(three-phase). See Table 11 and Table 12 for the voltage and current ratings, and Table 5 for
the pin assignments for the individual codings.

Some codings feature a PE pin for safety purposes.

The PE

pin needs to be connected to all accessible metal parts.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.
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IEC 60050-581, International Electrotechnical Vocabulary — Chapter 581: Electromechanical
components for electronic equipment

IEC 60068-1, Environmental testing — Part 1: General and guidance
IEC 60352 (all parts), Solderless connections
IEC 60512-1, Connectors for electronic equipment — Tests and measurements — Part 1. General

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

IEC 60912-1-2, Connectors for electronic equipment — Tests and measurementsc~-Rart 1-2:
General examination — Test 1b: Examination of dimension and mass

IEC 60912-2-1, Connectors for electronic equipment — Tests and measurements — Rart 2-1:
Electrical continuity and contact resistance tests — Test 2a: Contact resistance — Milliiolt level
method

IEC 60912-3-1, Connectors for electronic equipment — Tests and measurements — Rart 3-1:
Insulation tests — Test 3a: Insulation resistance

IEC 60912-4-1, Connectors for electronic equipment — 4ésts and measurements — Rart 4-1:
Voltage|stress tests — Test 4a: Voltage proof

IEC 60912-5-2, Connectors for electronic equipment — Tests and measurements — Rart 5-2:
Currenticarrying capacity tests — Test 5b: Currgnt-temperature derating

IEC 60512-11-1, Connectors for electrical.aid electronic equipment — Tests and measufements
— Part 1|11-1: Climatic tests — Test 11a: €limatic sequence

IEC 60912-11-9, Connectors for-electronic equipment — Tests and measurements — Part 11-9:
Climatiq tests — Test 11i: Dry heat

IEC 60912-11-10, Connectors for electronic equipment — Tests and measurements — Part 11-10:
Climatid tests — Test 14j3Cold

IEC 60512-11-125Connectors for electronic equipment — Tests and measurements — Part 11-12:
Climatiq tests ~\[est 11m: Damp heat, cyclic

IEC 605912<¥3-2, Connectors for electronic equipment — Tests and measurements — Part 13-2:
Mechanicatoperation tests — T est 13b. insertiom ana withidrawat forces

IEC 60512-13-5, Connectors for electronic equipment — Tests and measurements — Part 13-5:
Mechanical operation tests — Test 13e: Polarizing and keying method

IEC 60512-28-100, Connectors for electronic equipment — Tests and measurements —
Part 28-100: Signal integrity tests up to 1000 MHz on 60603-7 and 61076-3 series connectors
— Tests 28a to 28g

IEC 60529:1989, Degrees of protection provided by enclosures (IP code)

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests
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IEC 61076-1:2006, Connectors for electronic equipment — Product requirements — Part 1:
Generic specification

IEC 61076-3, Connectors for electronic equipment — Product requirements — Part 3: Sectional
specification for rectangular connectors

IEC 61984:2008, Connectors — Safety requirements and tests

IEC TR 63040, Guidance on clearances and creepage distances in particular for distances
equal to or less than 2 mm — Test results of research on influencing parameters

IEC 63174:2024-GConnesctors-for-Elestrical-and

o
LEERAAA A4 I~ a =rcCttrcar—irt

nic ErpiinmAant Shinldnd Ar 11n whie/ded
' _ tronic-Equipment —Shiclded-or s '
free ang fixed connectors for balanced single-pair data transmission with curreftycarrying
capacity; General requirements and tests

1ISO 21920-1:2021, Geometrical product specifications (GPS) — Surface texture: Profile - Part 1:
Indicatign of surface texture

3 Termms and definitions

For the| purposes of this document, the terms and definitions given in IEC 60(050-581,
IEC 60512-1, IEC 61076-1, and IEC 61076-3 apply.

ISO and IEC maintain terminology databases for «use in standardization at the fpllowing
addresses:

o |EC [Electropedia: available at https://www.electropedia.org/
e |SO|Online browsing platform: availablesat https://www.iso.org/obp

4 Teghnical information

4.1 Systems of levels — Compatibility levels, according to IEC 61076-1
411 Performance level

Connectjors according(to this document are classified by mating performance level| (MPL).
See 6.6|2 for details.

4.1.2 Compatibility levels according to IEC 61076
a) Inteimateability

= , , s 64076 andardizes—onh—dimensions—ofelestrical and
mechanical interfaces. Intermateability shall be ensured by application of the "Go" and
"No-Go" gauge requirements in the standards that may be referenced, and adherence to
the dimensional requirements within.

b) Interoperability

Interoperability of different connectors shall be assured by compliance with the specified
interface dimensions and by compliance with the requirements in 6.4 and 6.5 proven by the
respective testing sequences in Clause 7.

4.2 Classification into climatic categories

See 6.3.

4.3 Clearance and creepage distances

See 6.4.1.
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4.4 Current-carrying capacity

See 6.4.4.

4.5 Marking

The marking of the connector and the packaging shall be in accordance with
IEC 61076-1:2006, 2.7.

4.6 Safety aspects
For safety aspects, IEC 61984 shall be considered. In the sense of IEC 61984, this document

covers Gennectors—-withoutbreakingcapacity{GOGT-

5 Dimensional information

5.1 General

Drawings are shown in the first angle projection. The shape of connectors may deviate from
those shapes given in the following figures as long as the spégcified dimensions |are not
influenced. Coordination dimensions are dimensions without tolerances which indigate the
boundaly or centre-line references in order to allow for (modular)*arrangement.

5.2 Codings

Table 1|defines the codings.
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Table 1 - Codings

Coding Description Front views — male (left) and female (right)
/\ \ ,(//
I — — —\
@ o @ | o en
Type | W\ &) W\ L]
\\ I )/ \ T /
\ /' /) N AN
) | ) | ) |
OO ‘oo
2 data pinc (Oi n‘R mm) =~ _ — N~
up to 4 power pins o R IEC
(9 1 mm)
Shield pin (& 0,5 mm)
Shield ferrule
\\\\
Il i
Type |l ‘ u h‘
)|
IEC
o (50 (59
[ LGN FE \ [ ee —
2 power pins (d 1 mm) '/ N N ‘ | (= A \
Type IJI Shield pin (@ 0,5 mm) ) \ 'Q/ \'\9/ \J/ ' . @ \\—Q @ f»‘ |
FE pin (@ 1 mm) W\ YN /.\ ) \ /O\ e \‘ //
Shield ferrule &\/ \// \\\/ ~—
— _— — _—
" — IEC
2 data pins (9 0,5 mm)
2.power pins (& 1 mm)
Type IV Shield pin (& 0,5 mm)

PE pin (d 1 mm)
Shield ferrule
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Front views — male (left) and female (right)

Description

Coding
2 data pins (@ 0,5 mm) ~ AN\
3 power pins (@ 1 mm) N /;,\ . PE . /// ,\\ \
Type V Shield pin (@ 0,5 mm) ' ‘ /./ *\\Q}/, \Q /- ‘/\i\,‘)/e‘ ‘O/ ‘ ‘
et | g @) 0 0O
Shield ferrule \\\\”/ \‘/% \\\\/ \//
N N
2 data pins (@ 0,5 mm) \ /<°> @>
. / \ il
2 power pins (J 1,5 mm) Il N VA Il ~ \
N @) | I L Ve ‘
Type Shield pin (& 0,5 mm) i\ / ) ) {/ \, /| \| /\ (e \ I
\ /] \\ /]
FE pin (@ 1,5 mm)
Shield ferrule
IEC
|

2 data pins (& 0,5 mm)
2 power pins (& 1,5 mm)
Shield pin (& 0,5 mm)

IEC

Type I
PE pin (4 1,5 mm)
Shield ferrule
5.3 Sityles
5.3.1 Overview
shows ‘an overview of connector styles specified within this document.

Table 2
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Table 2 — Styles

Style? Description Picture

6P-P12C PLUGP — Free connector with male
contacts, size 12, push pull locking

6P-M12C PLUGP — Free connector with male
contacts, size 12°, M12 thread locking

6J-P12C JACKP — Fixed connector with female
contacts, size 12, push pull locking,
intended for single-hole mounting

6J-M12C JACKP — Identical to 6J-P12C but with M12
thread :U\.:II\;IIH instesdof puoh pu”,

intended for single-hole mounting

6J-C[12C JACKP — Combination of 6J-P12C and
6J-M12C: With both, M12 thread and push
pull locking, intended for single-hole

mounting

6P-P12ClI PLUGP — Free connector with female
contacts, "inverse style", size 12, push pull
locking

6P-M[2Cl PLUGP — Free connector with female

contacts, "inverse style", size 12°, M12

thread locking IEC

6J-P12CI JACKP — Fixed connector with male
contacts, "inverse style", size 12°, push pull
locking, intended for single hole mounting

6J-M12ClI JACKP — Identical to 6J-P12CI but with M#2
thread locking instead of push pull,
intended for single-hole mounting

6J-C12ClI JACK? — Combination of 6J-P12C/and
6J-M12Cl: with both, M12 thread and push
pull locking, intended for single-hole
mounting

NOTE Further information for possible.constellations can be found in Annex A.
a8 Stylg name taxonomy:

6 = Ipdicator for IP6X protected connector system

P = plug (male connector)

J = jack (female connector)

P12 E push-pull'locking size 12

M12|= M12 screw-locking

C12 F.combined M12 and P12 locking

C = direct style connector
Cl = inverse style connector

b The terms PLUG and JACK are used only for easier reading since they are widely used. A PLUG, either with
male or female (inverse styles) contacts denotes a free connector; a JACK, either with female or male (inverse
style) contacts denotes a fixed connector.

¢ The designation "size 12" indicates roughly the diameter of the jack in millimetres.

5.3.2 Styles 6J-P12C, 6J-M12C and 6J-C12C

Figure 2 shows the overall dimensions of fixed connectors with female contacts, size 12, with
relevant locking mechanism, intended for single-hole mounting.
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L :llengfh _ 18 HEX.
of wire ends

M1Z X1

IEC

Figure 2 — Styles 6J-P12C, 6J-M12C, 6J-C12C overall dimensions

5.3.3 [ Styles 6J-P12Cl, 6J-M12CI and 6J-C12ClI

Figure 3 shows the overall dimensions of fixed connectors with 'male contacts, "inversg style",
size 12,|with relevant locking mechanism, intended for single hole mounting.

L = length
of wire ends 18 HEX.

32 max.

30 _max.

-—

IATAl T

\i T2 + _________ IR\\S
= [ \—ﬂ |\H|| '\\ \ Ivf\,ﬂ |
]EWWI liﬂl(ii || |‘l |I || |‘1 |I \Wﬂ‘[‘ )DM ! I:

1 W\‘u/“ \_Jtt‘{ ==
\=J -
\ ‘

\
\ 13.5

k- Sealing
IEC

n - overa imensions

igure 3 — Styles 6J- , 6J- a

5.3.4  Styles 6P-P12C, 6P-M12C

Figure 4 shows the overall dimensions of free connectors with male contacts, size 12, with
relevant locking mechanism.
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70 max.

— Cable outlef

5.3.5 | Styles 6P-P12CIl and 6P-M12ClI

Figure §

size 12,|with relevant locking mechanism.

Figure 4 — Styles 6P-P12C and 6P-M12C overall dimensions

shows the overall dimensions of free connectors with female contacts, "inversg

925 max.

Seal|ng —

5.4 {

Figure 6
with ma
dimensi

70 max.
| R
| ‘ \ /
_____ TN AN T T
\ / ” 1
'L?_.___/' __/

|

|

[ — Cable outlet
|

Figure 5 --Styles 6P-P12CI and 6P-M12Cl overall dimensions

terface dimensions

and Figure 7 show the mating dimensions for the codings Type | to Type V an
le contacts 6P-P12C, 6P-M12C, 6J-P12CI, 6J-M12ClI, 6J-C12CI. See Table 3

IEC

style",

IEC

d styles
for the

bDNS.
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i
!

!
i

A0 (2%) -
A18 (2x) N
AT (hx) — AN (2% i
N SN B A\ N !
s \\ A2 O3
| [ \
,i®-{43 (’%"\“\\ I A39
I @e | e A
A5 vv/ ©120.0%% e |
(max 8x) | ; DN i 13x bx)
N /\L/f . — g 3 " \ r
(max 80 Q—=t r A36 ——Sealig surface
— J (max u;:}wr) |
B A38 _
IEC
Key

A Over this distance, a 360° shielding with overlapping to the shielding of the receptacle is mandajory. This
shield|ng,shall not reduce the dimension A11.

Figure ntacts
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AL

R-R

IEC

Figure 7 — Dimensions of PE pin for the codings Type | to V and styles
with male contacts (at the example.of)coding Type IV)

Table 3 — Dimensions for Figure 6 and Figure 7

Dimensions in millimetres

Dimension Min Nom Max
AO01 28,8 8,90 28,90
A02 - 5,75 -
A03 - 0,90 -
A04 - 60° -
A05 0,47 20,50 30,53
A06 91,17 1,20 1,23
AQ7 20,97 21,00 31,03
A08 91,77 1,80 1,83
A09 20,60 30,65 20,70
A10 2,20 2,20 2,30
AT 1,30 1,30 1,40
A12 27,5° 27,5° 29,5°
A13 92,40 @2,50 22,50
A14 RO,1 RO,1 RO0,15
A15 29,5° 30,0° 30,5°
A16 29° 30° 30°
A17 - - RO,25
A18 - - R1,30
A20 28° 30° 30°
A30 7,7 7,9 8,0
A31 1,9 1,9 2,0
A32 7,00 7,20 7,40
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Dimensions in millimetres

Figure §
male c(
dimensi

Dimension Min Nom Max
A33 3,00 3,20 3,40
A34 3,00 3,00 3,10
A35 9,70 9,90 9,90
A36 7,00 7,20 7,40
A37 1,10 1,10 1,20
A38 10,70 - -
A39 - M12 x 1 -
ATy 1570 1780 1790
A42 10,20 @10,50 210,50
A43 1,5 - 3,60
Ad4 1,10 1,20 1,30
A75 26,5° 27,5° 27,5°
A80 0,70 0,70 0,80

ntacts 6P-P12C, 6P-M12C, 6J-P12CIl, 6J-M12Cl, 6J-C12CI|. See Table 4
bns.

shows the mating dimensions for the codings TypeAA and Type VIl and styles with

for the
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Key

A Over
shield
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E} A01
A02
A06 (2x)
f ‘ A0S (2x)
[#]60.1
i i —
=N
SN T * [ 0
/\\ j A36
BN p— (max 4x)
) A35 k ( “2 : A37
max &x
@ € A6 (24) ’ b N max 50
A AL ]
AT8 (2x) A7T (2x) Sectiop, C-€
4 [20.1
A30
A31 (2x)
:j: AL3
L A3
Note A—\l
i ALb
i AL2|A39
I AL
‘r N
‘r__ A38 —Sealing surface
‘ Section D-D
IEC
his distance, a 3602~shielding with overlapping to the shielding of the receptacle is mandafory. This
ng shall not reduce-the dimension A11.
gure 8 — Mating dimensions for the codings Type VI and Type VIl and styles
with male contacts (at the example of coding Type VII)
Table 4 — Dimensions for Figure 8

Dimension Min Nom Max
A73 - - R0,50
A74 1,47 1,50 1,53
A75 26,5° 27,5° 27,5°
A76 50° 50° 52°
AT7 92,27 @2,30 2,33
A78 - 80° -
A79 71,65 @1,70 31,75

Figure 9 shows the mating dimensions for the styles with female contacts 6J-P12C, 6J-M12C,
6JC12C, 6P-P12Cl, 6P-M12CI. See Table 5 for the dimensions.
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AS0 (max 2x) s AT2 R
PN B
& 0.1]a] /<\Q\)/\ \ efonfa] T ﬁ@i@)\

- Tt
Plug alignment surface at —
nominal sealing compression
A0 —l—
¢ |
A
A
—
7
s e
|—

neminal sealing compression

7 iz
) — Plug alignment surface af
AGk 7
-
1

Section S-S Section T-T
IEC

Figure 9 — Mating dimensions§’for the styles with female contacts
(at the example-of codings Type | and Type IV)

Table.-5 — Dimensions for Figure 9

Dimension in millimetres

Dimension Min Nom Max
A5Q @0,47 0,50 20,53
A60 3,82 4,02 4,22
Ab64 4,82 5,02 5,22
A70 6,6 6,9 7,0
AZ1 45 47 49
A72 20,97 21,00 @1,03

5.5 Gauges

Material: tool steel, hardened

= Surface (clean and free of grease) roughness according to ISO 21920-1:2021:

Raax = 0,25 uym; Ra,;, = 0,15 ym

Figure 10 and Table 6 show the gauge dimensions and requirements.
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-

\i

A

IEC
Figure 10 — Gauge dimensions
Table 6 — Gauges
Nom. pin & Application Mass B a Tmin.
g mm mm
0,5 Sizing - 0,52 ;" 10
Retention force 10 0,48 90,01 10
1,0 Sizing - 1,02 30’01 10
Retention force 20 0598 (30 o1 10
1,5 Sizing - 1,52 ;001 10
Retention force 25 1,48 (7)0,01 10

6 Characteristics

6.1 General

Complig
over the

6.2 Pjin assignment

Figure 1

codings

nce to the test schedules*shall ensure the reliability of all performance parg
range of operating climatic conditions given in this document. Stable and compliant
contact [resistance is a goad\indication of the stability of transmission performance.

1 to Figure 13 and Table 7 specify the connector pin assignments for differen
transmission and-“separate power supply for the Type |, Type Il, Type Ill, Type IV and

2 A1)
|_i%~.\-\.' ' ';_/lil

7]

G

e @LE) 5

Figure 11 — Pin assignments, front views, Types | and Il

IEC

meters,

ial data
Type V
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IEC

(Type V shown)

Figure 12 — Pin assignments, front views, M12, Types Ill, IV and V

IEC

(TypewVl shown)

Figure 13 — Pin assignments, front views, M12, Types VI and VII

Table 7 — Pin assighments

Pin No. Type Type Type Type Type Type Type
| H 1 v Vv Vi Vil
12 Data Data Data Data Data Data Data
20 Data Data Data Data Data Data Data
3 Power Power Power Power Power Power fPower
4 Power Power Power --- Power Power fPower
5 Power Power Power Power Power --- ---
6 Power Power FE PE PE FE PE
7 Shield Shield Shield Shield Shield Shield Shield
a8 Signal BI_DA+ and PoDL +
b Signal: BI_DA- and PoDL -

6.3 Classification into climatic category

The lowest and highest temperatures and the duration of the damp-heat steady-state test should
be selected from the preferred values stated in IEC 61076-1:2006, 2.3. The connectors are
classified into climatic categories in accordance with the general rules given in IEC 60068-1.
The temperature range and severity of the damp heat, steady state test given in Table 8.
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Table 8 — Climatic category

Climatic Category temperature Damp heat steady state Days
category i
Lower Upper Temperature Relative
humidity
°C °C °C %
40/090/21 -40 +90 40 93 21

IEC 63171-7:2023 © |EC 2023

6.4  Electrical characteristics
6.4.1 _Creepage and clearance distances
The pefmissible operating voltages depend on the application and the specified safety
requirerments.
In general, for minimum values of clearances and creepage distances, IEC 60664-1 shall apply
based on the assigned voltage ratings as specified in 6.4.3. See Table 9 far minimum cfeepage
and clegrance distances.
Table 9 — Creepage and clearance distances
Dimension in npillimetres
Minimum creepage distance? Minimum clearance distande
Contact Coding
Contact-to-contact | Contact-to-shield | Contact-to-contact® | Contact-to{shield®
Data All 1,254 1,254 0,5 1,7
Type |
Type lI 1,25 ¢ 2,5¢ef 0,5 1,5
Type Il
Power| | Type IV 6,0 © 12,0 & f 5,5 8,0
Type V 4,8¢ 9,6¢f 3,0 5,5
Type VI 1,25 ¢ 2,5¢ef 0,5 1,5
Type VII 6° 12,0 f 5,5 8,0
a8  Per IEC 61984:2008,'6,19.2.3, the insulating parts inside the enclosure for the connectors with IP65 pr higher

specified in this dogument are dimensioned for pollution degree 2.
b Contact-to-contact clearances are based on overvoltage category Ill.
¢ Contact-to-shield clearances are based on overvoltage category IV.

d  Creepage’distances for data contacts are based on material group Il

¢ Creepage distances for power contacts are based on material group III.

f Contact-to-shield creepage and clearance distances for power contacts also apply to the spacings between
power contact and shield ferrule and between power contact and shield pin.

NOTE As indicated in IEC 60664-1, IEC TR 63040 provides an alternative and more precise dimensioning
procedure for clearances equal to or less than 2 mm.

The creepage and clearance distances that cover performance requirements in IEC 60664-1
may be reduced, based on IEC TR 63040.

Clearance and creepage distances shall be measured in accordance with IEC 60512-1-2 in a
mated condition (connector without breaking capacity COC, as defined in IEC 61984).
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Furthermore, in practice, based on the conductive pattern of the printed board or the wiring
used, reductions in creepage or clearance distances are permitted.

6.4.2 Voltage proof
Conditions:

— |EC 60512-4-1, Test 4a, Method A
— Standard atmospheric conditions

— Mated connectors

See Table 10 for the voltage proof test values.

Table 10 — Voltage proof

AC voltages'‘are given|as RMS

Contact Coding according to Contact to contact All contacts connected
Table 1 together to shield
Data All types 1000 V DCP 2250 V D@P
Type |
Type Il 0,84 kV A€ 0,84 kV A¢
Type Il
Power? Type IV 331 kV AC 3,31 kV AC
Type V 2,21 kV AC 2,21 kV A¢
Type VI 0,84 kV AC 0,84 kV AC
Type VII 3,31 kV AC 3,31 kV A¢
a8  For the power contacts, test voltages are specified according to IEC 61984:2008, Table 8.
b Voltdge proof according to IEC 63171:2024,)5.4.2

6.4.3 | Voltage rating

Table 1] defines the voltage:'ratings for the individual codings.

Table 11 — Voltage ratings

AC voltages are given as RMS

Contact Coding Voltage rating
<50 VAC
Data All
<63V DC
Type |
T i <50V AC
ype
<63V DC
Type Il
<600V AC
Type IV
<600V DC
Power
Type V <480V AC
<50 VAC
Type VI
<63V DC
<600V AC
Type VII
<600V DC
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6.4.4 Current-temperature derating
Conditions:

— |EC 60512-5-2, Test 5b
— Standard atmospheric conditions
— Mated connectors

IEC 63171-7:2023 © |EC 2023

— The current-carrying capacity of the 0,5 mm data pins shall comply with the derating values
of Level | as defined in IEC 63171, when all connector contacts (except PE and FE) are
loaded concurrently — the curves thus represent the "worst case" condition of all power and

data contacts simultaneously loaded.

NOTE Tpe power pins are specified through current rating only; see 6.4.5.
6.4.5 Current rating

The ratgd current specifications are given in Table 12.

Table 12 — Current ratings of connectors

Contacts Pin diameter Rated current 2
mm A
Data 0,5 2°b
1 8¢ d
Power
1,5 16 ¢

poles concurrently loaded.

b Current-carrying capacity accordidgito derating curve.

a8  Values at ambient temperature up to and(including 60 °C, with all data and power

¢ Testing shall be carried out with:the minimum supported wire size.

4 Value shall be reduced by 25 % (to 6 A per pin) if two pins are combined.

6.4.6 Interface contact resistance

The maximum initial contact resistance and the maximum permitted rise are given in T

Table 13 — Interface contact resistance

able 13.

Contacts Initial Maximum rise
according to
Data IEC 63171:2021 54 4 20 mQ
Power 5 mQ 10 mQ

The maximum allowable shielding resistance is 100 mQ.

6.4.7 Input to output DC resistance
According to IEC 63171:2021, 5.4.5 for the data contacts.

6.4.8 Input to output DC resistance unbalance

According to IEC 63171:2021, 5.4.6 for the data contacts.
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Insulation resistance

imum insulation resistance is given in Table 14.

Table 14 — Insulation resistance

Contacts Minimum insulation resistance
Data 100 MQ
Power 100 MQ

_l'mp‘e'd'alluc

ninal characteristic impedance of the data pair of these connectors is 100Q!

ransmission performance
General

nce to this document, in respect to transmission charactefristics, shall be det
g to specific test methods described in test group FP as<defined in IEC 63171

0512-28-100.

mission results shall be reported as worst-case overall result for the correspong
ombination after testing all samples.

visions of the following subclauses 635.2 to 6.5.10 apply to the data contacts o

Insertion loss

ng to Category B of IEC 63171:2021, 5.5.2.

Return loss

ng to CategoryB of IEC 63171:2021, 5.5.3.

Propagatioh delay
ng to-IEC 63171:2021, 5.5.4.

ermined

mission performance requirements shall apply between the reference planes specified

ing pair

=]

y.

6.5.5

 Transverse-conversionloss

According to Category B of IEC 63171:2021, 5.5.5.

6.5.6

Transverse conversion transfer loss

According to Category B of IEC 63171:2021, 5.5.6.

6.5.7

Transfer impedance

According to IEC 63171:2021, 5.5.7.

6.5.8

Coupling attenuation

According to IEC 63171:2021, 5.5.8.
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6.5.9 Power sum alien (exogenous) NEXT

According to Category B of IEC 63171:2021, 5.5.9.

6.5.10 Power sum alien (exogenous) FEXT

According to Category B of IEC 63171:2021, 5.5.10.

6.6 Mechanical characteristics

6.6.1 IP degree of protection

IP65 andl1P8?Z (IDRRIIDPJ), according to IEC 60529 for connectors in mated and locked

position.

IP66, IF68 or other as agreed between the manufacturer and the user.
Styles gP-P12CIl and 6P-M12Cl: finger-proof when unmated (IPXXB per IEC 60529).

6.6.2 Mechanical operation

According to mating performance level MPL100 of IEC 63171:2021;-5.6.1.

6.6.3 Effectiveness of connector coupling devices

According to the definitions for M12 and Push-Pull IP657/67 in IEC 63171:2021, 5.6.2.

6.6.4 Insertion and withdrawal forces
Conditigns:

- |IECB0512-13-2, Test 13b
— Standard atmospheric conditions

— Spe¢d: 50 mm/min

Table 15 shows insertion and.withdrawal forces.

Table 15 — Insertion and withdrawal forces

Total insertion force Total withdrawal force
N N
45 max. 45 max.

6.6.5 Polarizing and keying method
According to IEC 63171:2021, 5.6.4.

6.6.6 Dynamic stress
According to IEC 63171:2021, 5.6.5.
7 Tests and test schedule

71 General

According to IEC 63171:2021, Clause 6.
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