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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRONIC EQUIPMENT -
PRODUCT REQUIREMENTS -

Part 2-107: Circular connectors — Detail specification for circular

trobrid tors-HSwith-etectricatandfibromopti |

with screw-locking

FOREWORD

1) | The International Electrotechnical Commission (IEC) is a worldwide organizatigh fo izati is|ng
all national electrotechnical committees (IEC National Committees). i hte

international co-operation on all questions concerning standardization in S .|To
this end and in addition to other activities, IEC publishes International\Standa .K j 8 ificatiops,
Technical Reports, Publicly Available Specifications (PAS) and Guide “IEC
Publication(s)”). Their preparation is entrusted to technical committé N\ ed
in the subject dealt with may participate in this preparatory—wark: ati 0 n-
governmental organizations liaising with the IEC also participate in thi ion. IEC collaborates closply

with the International Organization for Standardization (I
agreement between the two organizations.

onditions determined |by

2)| The formal decisions or agreements of IEC of ice \ p 3 ible, i iohal
consensus of opinion on the relevant sufjects\ sin i i all

3) | IEC Publications have the form of recommendati i i iopal
Committees in that sense. While all reasonable S i EC

Publications is accurate, IEC cannot be K

misinterpretation by any end

4)|In order to promote |nterna ional i i ionak Committees undertake to apply IEC Publicatigns

transparently to the ma ; ational and regional publications. Any divergerjce
between any IEC Publicati K q fonal or regional publication shall be clearly indicated in
the latter

5)| IEC provides n@k Q i atevits approval and cannot be rendered responsible for gny
equipment declared’to'beNin\confor| an }EC Publication
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irecdtors, employees, servants or agents including individual experts gnd
and IEC National Committees for any personal injury, property damage|or
other damage of an na whatsoever, whether direct or indirect, or for costs (including legal fees) gnd
expens arising \oui“of the publication, use of, or reliance upon, this IEC Publication or any other IEC
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indispensabléifo

the coyrect application of this publication.

L

Attention”is,'drawn tovthe possibility that some of the elements of this IEC Publication may be the subject| of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

A |PAS7is a technical specification not fulfilling the requirements for a standard but mage
a'oultha to H‘\c\ pnh!:r-

-

IEC PAS 61076-2-107 edition 1 has been prepared by subcommittee 48B: Connectors, of IEC
technical committee 48: Electromechanical components and mechanical structures for
electronic equipment, in cooperation with subcommittee 86B: Fibre optic interconnecting
devices and passive components, of technical committee 86: Fibre optics.

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/1790B/NP 48B/1828/RVN
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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
2007-12. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

@%
S
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CONNECTORS FOR ELECTRONIC EQUIPMENT -
PRODUCT REQUIREMENTS -

Part 2-107: Circular connectors — Detail specification for circular
hybrid connectors M12 with electrical and fibre-optic contacts
with screw-locking

|E SO oD Cann tora ICC/DACS 4070 2 407
TT TUD TUTHTTCOTOTS T=EOIT 7w U TUT UZ— TUT1

Specification available from:
IEC General secretariat
or from the addresses shown on the inside cover.

ELECTRONIC COMPONENTS

DETAIL SPECIFICATION in accordance with IEC 61076-1

connectors N12-4:
ectrical connedtions
male contacts

with, 2 way fibre optic conneftions
@ 1,25 ceramic LC ferrdle

Free cable connectors
Straight connectors

Fixed connectors

Flange mounting
Single hole mounting

FN &
AUaPLCl S

Feed through
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1 General information

This Publicly Available Specification (PAS) has been prepared by SC 48B to support and to
be referenced in IEC 61784-5-3:2007.

This PAS is subject to further development of a joint Project Team of SC 48B and SC 86B to
publish an International Standard IS.

1.1+—Seeope

This PAS describes circular M12-connectors typically used for
measurement and control. These connectors consist of fixed and free co
logking as well as adaptors.

industrial process
ors with, screw-

The connectors are suitable to connect two optic fibres and two ele
pdwer transmission to the optionally integrated transmitter and
PAS.

Male connectors have round electrical contacts @
cantacts @ 1,25 mm according to IEC 61754-20 Type

All-silica optic fibre cables
Single-Mode fibre 9/1254m

NQTE M12is the dimension of the thread of the scfew locking

The electrical contact|terminati 9 DN

pigercing, insulatiopdisplacéme
The optical contac: inatj
tefmination methgd\fs N
SC 86B.

ed
nd

Rated voltage.: 250V d.c. or a.c.

Ratedcurrent: 4 A
InsTtation resistance: MO oA <2
Climatic category: see 4.1, Table 6

Contact spacing: see Clause 3
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1.3.2 Optic contacts
Dimensions for ferrule and end face:

— for mono mode fibre, according to Grade 1 of IEC 61754-20
— for multi mode fibre, according to Grade 2 of IEC 61754-20

Insertion loss: Under development between SC 48B and SC 86B

Cljmatic category :see 4.1, Table 6

Contact spacing : not applicable

1.4 Normative references

The following referenced documents are indispensable fo
Fqr dated references, only the edition cited applies. For ufidated
of|the referenced document (including any amendments S

IEIC 60050-581, International Electrotechnical
fo electronic equipment

IEIC 60068-1:1988, Environmental testing
Ammendment 1 (1992)

IEIC 60512 (all parts), guipment — Tests and measurements

IEC 60512-1-10
190: General — Appli

equipment — Tests and measurements — Part|1-

IEIC 60529:2004 on provided by enclosures (IP code)
IEC 606641, f rdination for equipment within low-voltage systems — Part|1:
Principle h )

IEC 60998<2-1, ~Conpecting devices for low-voltage circuits for household and similar
pyrposes & Part 2-17 Particular requirements for connecting devices as separate entities wjth
sdarew-type clamping units

F

or

|IEC—60999-2 ("nnnnf‘fing devices — Electrical copper conductors — annfy rnquirnmnnfe

screw-type and screwless-type clamping units

IEC 61076-1:2006, Connectors for electronic equipment — Product requirements — Part 1:
Generic specification

IEC 61754-20:2002, Fibre optic connector interfaces — Part 20: Type LC connector family

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


https://iecnorm.com/api/?name=14fa2ec3b8c35c5e89defe947575d4d0

PAS 61076-2-107 © IEC:2007(E)

1.5 Marking

The marking of the connector and the package shall be in accordance with 2.6 of IEC 61076-

1:2006.

1.6 Safety aspects

For safety aspects, IEC 61984 shall be considered unless otherwise specified.

—Fechnical-information
tion

All dimensions in mm.

Terms and definitions

Fa fin

IE

r the purpose of this Publicly Available Specification, the. te
C 60050 (581) apply.

A Mounting orientation

Ci ization of the mati

in

rcular mounting position of the connector in_re
erface.

.2 Survey of styles and variants

Fa
m

r all connector styles with cables, the | able shall be agreed upon betwe

anufacturer and user.

e&tho

es shall be chosen according to the comm

Fd

TH
ch

s frd

221 Fixed cgnn
1 — Styles of fixed connectors
Style & \ \ \ Description
AF Fixed conhector, electfical female contacts, single hole mounting thread M16 x 1,5, mounting orientation
BIF Fixed conneétsg;’fectrical female contacts, for feed through, single hole mounting thread M16 x 1,5
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2211 Style AF

89 | max. 13
sealing—
5 i
7
= j &
ol -
,,,,,,,,,,,,,,,,,,,,,,,,, 5
. z} H ©
optical l
reference plane
|

Figure 1 — Fixed connector, electrical femalg
single hole mounting thread M16 x 1,5 moun

2.p.1.2 Style BF

- - 7 -=.. ‘ :l ] . -
245 § psition fre

A

LA A V)

connector, electrical female contacts, for feed through,
single hole mounting thread M16 x 1,5

2.2.2 Free connectors

Table 2 — Styles of free connectors

Style Description

CM Free connector, straight version, with locking nut, male contacts
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2.2.21  StyleCM

70777 ¢

a4 /’Vr

T

Kely

1) | Cable outlet diameter upon agreement

Figure 3 — Free co locking nut, male contacts

Styles of adaptors

Style Description

DF %dap%r\\\s{ra hthiQ, without locking nut
N

2.p.31 Style~DF

205 mmox
1
o
=
E
- —_— -
:.r.'
L=
J—T R
605 -z 605 03

Figure 4 — Adaptor, straight version, without locking nut
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3 Dimensions

3.1 General

All original dimensions are in millimeters. Drawings are shown in the first angle projection.
The shape of the connectors may deviate from those given in the following drawings as long
as the specified dimensions are not influenced.

For connector dimensions and interface dimensions, see 2.2.

Missing dimensions shall be chosen according to common characteristics and intended-use.

The contact marking shall be on the termination side of the connecteg : ong as the
size of the component allows the placement there.

3.2 Interface dimensions

3.2.1 Pin front view plug connector

10 min
3 max.
05 -05 el
1 A = ]
= T ey == &
| & = 8
- - J — —
=| . AN
Y T
sealing surfoge a o
6 4 =M

Figure 5 - Pin front view plug connector

NQTE, (Critical optical dimensions are under development between SC 48B and SC 86B.
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3.3 Engagement (mating) information
Arrows in Figure 6 indicate mating direction.
H % -
s E S s E
7

Figure 6a - Housing variant 1

Table 4 — Dimensions of connecfo

Figure 6 — Engagement (mating) infer

on

%ed positi
N SN

1"

Figure Combination of styles d m\aQ\m{m maximum
52 AF-CM /XQ 2\ 26,2 65
ba BF-CM \ @3, > 26,2 65
TAWEARNNEIRN DY - 130

6b CM-DF-C
RE)

mensions in mated posi&n,%(@it%ﬁkal ;@ce\@i@ertion)\é mm.
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3.4 Gauges for electric contacts
Sizing gauges and retention force gauges
Material: tool steel, hardened

= Surface (clean and free of grease)
roughness according to ISO 1302: Ra = 0,25 um maximum, 0,15 um minimum

Figure 7 — Gauge dimensions

Table 5 - Gau eﬁ
\ A

N | .

m
P11 - Zing Q3 10
?T/A _ \ 1,0+ 0,03
P12 20 eterftion W 10
/\f ce

Qigw
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4 Characteristics

4.1

Climatic category

Conditions: IEC 60068-1

15—

Table 6 — Climatic category

Category temperature Damp heat, steady state
Ealir:ga;i’(; Lower Upper Temperature r?:rl:itt;‘i,ti Days
°C °C °C %
25/85/21 -25 +85 40 93 ({1
4.2  Electrical characteristics (only electrical contacts)
4.2.1 Rated voltage — Impulse voltage — Pollution dey

Conditions: IEC 60664-1

The permissible rated voltage depen
Rjductions in creepage or clearance
uged and shall be duly taken into accou

Table 7 — Rated voltag — Pollution degree

A\
ated impulse voltage
kV

Raged v tag\e( Pollution
\ degree
2,5 3

28250 <

NOTR” O tea Wd condition.
e a {
reducey to\50

ility of the male contacts, the rated voltage shall be

V.

4.2.2
Conditions: , Test 4a
Stan atmospheric conditions
Mated connectors
Table 8 — Voltage proof
Between contacts Between contacts and metal
r.m.s. withstand voltage housing
Fixed Free Fixed Free
connectors connectors connectors connectors
kV kV kV kV
1,4 1,4 1,4 1,4
4.2.3 Current-carrying capacity
Conditions: IEC 60512, Test 5b

All contacts
Values at 40°C 4 A
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4.2.4 Contact resistance

Conditions: IEC 60512, Test 2a
Standard atmospheric conditions
connecting points, see 5.1.1

4.2.5 Insulation resistance

Conditions: IEC 60512, Test 3a, Method A
Standard atmospheric conditions
Test voltage 500 V £ 15 V d.c.

4. Optic characteristics (only optic contacts)

(Under development between SC 48B and SC 86B)

4. Mechanical

4.4.1 IP degree of protection

IPB5 and IP67 according to IEC 60529, connectors in mated™a 3 itiom
IPB8 as agreed upon between manufacturer and user,

4.4.2 Mechanical operation

Conditions: IEC 60512, Test 9a
Standard atmospheric conditio

Maximum speed of operatj
er%ch
N

Rest: 30 s, unmated
Conta finigl\ N aN \ ) Mechanical operations

ical operations

R AR
S RANNAC AN

O < 2

<Tin \/\\/ 20

CE N g

a) Other mating(c/yﬁeé\ﬁekgo‘n\{gr%ent between manufacturer and user.

thdrawal forces

Conditions:|EC 60512, Test 13b
Standard atmospheric conditions
Maximum speed = 10 mm/s

Table 10 — Insertion and withdrawal forces

Total insertion force Total withdrawal force
N N
25 30

4.4.4 Contact retention in insert

Not applicable
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For removable crimp type contacts, the introduction of an appropriate requirement is under
consideration.

4.4.5 Polarizing method

Conditions: IEC 60512, Test 13e
Insertion force: 35 N minimum.

4.4.6 Vibration (sinusoidal)

Conditions: IEC 60512, Test 6d

Standard atmospheric conditions
Connectors in mated and locked position
The fixed and free connector shall be rigidly installed in a syi{a
specified in 5.1.2.

Vibration Severity: 10 to 500 Hz and 0,35 mm or 50 m/

5| Test schedule

5.1 General

This test schedule shows the tests and the orde all be carried out, as well ps

the requirements to be met.

Unless otherwise specified, all tests i under standard atmosphefic
canditions for testing as specified in I[EC as dicected by the applicable part of IEC
6(0512.

Unless otherwise specified ed 2 of connectors shall be tested. Care shall
bg taken to keep a p i onnectors together during the complete test
s€quence, i.e. W Uun or a certain test, the same connector styles ps
bgfore shall be r@

When the inif 2 been>completed, all the specimens are divided up according to the
tegt groups

Before testi \encés, the connectors shall be stored for at least 24 h in the ndn-
engaged state uhd andard atmospheric conditions as per IEC 60068-1.

The necessary specimens are stated in Table 11.

- .
Fabte—t4—Number-of-test-specimens
Test group
P AP BP CP DP EP
No. of 12 3 3 3 3 20 single
specimens contacts

5.1.1 Arrangement for contact resistance measurements

Conditions: see 4.2.4
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The measurement of contact resistance shall be carried out on the number of contacts
specified. Any subsequent measurements of contact resistance shall be made on the same
contacts.

connection points

40 40

cable cable

free connector fixed connector

Figure 8 — Contact resistance arran

5.1.2 Arrangement for dynamic stress tests (vibrati

Conditions: see 4.4.6

Z25max. free \sgnnedtor

cable clamp cable clamp

RN
S
TRIRIR

fixtoxe mounting panel

ure\y’— Dynamic stress test arrangement A

connector clamp

ma free male connector free female connector ,MAax.25

cable clamp cable clamp

Q${J
-

fixture

Figure 10 — Dynamic stress test arrangement B
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