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211 CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT -

212

213

214 Detail specification for shielded and unshielded, free and fixed circular

215 connectors M12 to M40 for power, signal and data transmission with frequencies
216 up to 600 MHz

217

218 INTERNATIONAL ELECTROTECHNICAL COMMISSION

219

220 FOREWORD

221 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
222 electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all
223 questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities,
224 IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS)
225 and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC
226 National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental
227 and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with
228 the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between
229 the two organizations.

230 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus
231 of opinion on the relevant subjects since each technical committee has representation from all interested IEC National
232 Committees.

233 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in
234 that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
235 cannot be held responsible for the way in which they are used or for any misinterpretation by any end user.

236 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to
237 the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and
238 the corresponding national or regional publication shall be clearly indicated in the latter.

239 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment
240 services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by
241 independent certification bodies.

242 6) All users should ensure that they have the latest edition of this publication.

243 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of
244 its technical committees and IEC National Committees for any personal injury, property damage or other damage of any
245 nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication,
246 use of, or reliance upon, this IEC Publication or any other IEC Publications.

247 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable
248 for the correct application of this publication.

249 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights.
250 IEC shall not be held responsible for identifying any or all such patent rights.

251 IEC 61076-2-117 has been prepared by subcommittee 48B: Electrical connectors, of IEC technical
252 committee 48: Electrical connectors and mechanical structures for electrical and electronic equipment.
253 It is an International Standard.
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254  The text of this International Standard is based on the following documents:

Draft Report on voting

48B// 48B//

255
256 Full information on the voting for its approval can be found in the report on voting indicated in the above
257  table.

258  The language used for the development of this International Standard is English.

259 This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in accordance
260 with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplement, available at
261 www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described in
262  greater detail at www.iec.ch/publications.

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

266 e reconfirmed,

267 e withdrawn,

268 e replaced by a revised edition, or
269 e amended.
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IEC SC 48B - Electrical connectors IEC 61076-2-117 Ed. 1
Specification available from:

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

DETAIL SPECIFICATION in accordance with
IEC 61076-2

Shielded and unshielded Circular connectors

for power, signal and data applications with
M12, M17, M23, M40 screw- and quick-locking

|

Power
up to 600 V AC/DC and upto 70 A

Signal
up to 50 VAC /DC and up to 30 A

(X) Data
up to 600 MHz

Male and female contacts
Rewireable
Non-rewireable

=

Free cable connectors

Fixed connectors:
Free and fixed connectors for device and

motor one cable automation Straight connectors

Right-angled connectors

Free cable connectors for device and
motor one cable automation

Flange mounting
Single hole panel mounting

270
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271 CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT -

272

273

274 Detail specification for shielded and unshielded, free and fixed circular

275 connectors M12 to M40 for power, signal and data transmission with frequencies
276 up to 600 MHz

277

278 1 Scope

279  This part of IEC 61076-2 covers shielded and unshielded, free and fixed circular connectors without
280  breaking capacity (COC) for power, signal and data transmission, and specifies the common dimensions,
281 mechanical, electrical and transmission characteristics and environmental requirements as well as test
282 specifications, respectively.

283 The connectors described in this document are equipped with an M12, M17, M23 or M40 screw-locking
284 mechanism and a quick-locking mechanism with a size derived from those.

285  This document provides multiple mating interfaces each of which is associated with a coding preventing
286  the mating of incompatible male and female connectors. The individual codings differ by their numbers
287 of ways, pin layouts and thicknesses, and thus by their power and data transmission capabilities These
288  codings are referred to as “Type x” where ‘X’ is represents a Roman number.

289  The connectors described in this document are intended to be used in one-cable automation
290  applications which require various combinations and levels of power up to 600 V AC/ DC and up to 70 A,
291 signal and data transmission (Ethernet and DSL) with frequencies up to 600 MHz.

292 NOTE The connectors described in this standard facilitate data transmission through the following Ethernet media systems
293 as defined in IEEE 802.3:

294 e  Single-Pair Ethernet (10BASE-T1, 100BASE-T1, 1000BASE-T1)

295 e Fast Ethernet (100BASE-TX)

296 e  Gigabit Ethernet (1000BASE-T)

297 e 10-Gigabit Ethernet (10GBASE-T)

2098 2 Normative references

299 The following documents are referred to in the text in such a way that some or all of their content
300 constitutes requirements of this document. For dated references, only the edition cited applies. For
301 undated references, the latest edition of the referenced document (including any amendments) applies.

302 IEC 60050-581, International Electrotechnical Vocabulary — Chapter 581: Electromechanical
303 components for electronic equipment

304 IEC 60068-1, Environmental testing — Part 1: General and guidance

305 IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas corrosion test
306 IEC 60352 (all parts), Solderless connections

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

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

310 IEC 60512-1-2, Connectors for electronic equipment — Tests and measurements — Part 1-2: General
311 examination — Test 1b: Examination of dimension and mass

312 IEC 60512-2-1, Connectors for electronic equipment — Tests and measurements — Part 2-1: Electrical
313 continuity and contact resistance tests — Test 2a: Contact resistance — Millivolt level method
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IEC 60512-3-1, Connectors for electronic equipment — Tests and measurements — Part 3-1: Insulation
tests — Test 3a: Insulation resistance

IEC 60512-4-1, Connectors for electronic equipment — Tests and measurements — Part 4-1: Voltage
stress tests — Test 4a: Voltage proof

IEC 60512-5-1, Connectors for electronic equipment — Tests and measurements — Part 5-1: Current-
carrying capacity tests — Test 5a: Temperature rise

IEC 60512-5-2, Connectors for electronic equipment — Tests and measurements — Part 5-2: Current-
carrying capacity tests — Test 5b: Current-temperature derating

IEC 60512-6-3, Connectors for electronic equipment — Tests and measurements — Part 6-3: Dynamic
stress tests — Test 6¢: Shock

IEC 60512-6-4, Connectors for electronic equipment — Tests and measurements — Part 6-4: Dynamic
stress tests — Test 6d: Vibration (sinusoidal)

IEC 60512-9-1, Connectors for electronic equipment — Tests and measurements — Part 9-1: Endurance
tests — Test 9a: Mechanical operation

IEC 60512-9-2, Connectors for electronic equipment — Tests and measurements — Part 9-2: Endurance
tests — Test 9b: Electrical load and temperature

IEC 60512-11-1, Electromechanical components for electronic equipment — Basic testing procedures
and measuring methods — Part 11: Climatic tests — Section 1: Test 11a — Climatic sequence

IEC 60512-11-4, Connectors for electronic equipment — Tests and measurements — Part 11-4: Climatic
tests — Test 11d: Rapid change of temperature

IEC 60512-11-7, Connectors for electronic equipment — Tests and measurements — Part 11-7: Climatic
tests — Test 11g: Flowing mixed gas corrosion test

IEC 60512-11-9, Connectors for electronic equipment — Tests and measurements — Part 11-9: Climatic
tests — Test 11i: Dry heat

IEC 60512-11-10, Connectors for electronic equipment — Tests and measurements — Part 11-10:
Climatic tests — Test 11j: Cold

IEC 60512-11-12, Connectors for electronic equipment — Tests and measurements — Part 11-12:
Climatic tests — Test 11m: Damp heat, cyclic

IEC 60512-13-2, Connectors for electronic equipment — Tests and measurements — Part 13-2:
Mechanical operation tests — Test 13b: Insertion and withdrawal 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 60512-16-5, Connectors for electronic equipment — Tests and measurements — Part 16-5:
Mechanical tests on contacts and terminations — Test 16e: Gauge retention force (resilient contacts)

IEC 60512-19-3, Electromechanical components for electronic equipment — Basic testing procedures
and measuring methods — Part 19: Chemical resistance tests — Section 3: Test 19¢ — Fluid resistance

IEC 60512-26-100, Connectors for electronic equipment — Tests and measurements — Part 26-100:
Measurement setup, test and reference arrangements and measurements for connectors according to
IEC 60603-7 - Tests 26a to 269

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, Degrees of protection provided by enclosures (IP code)
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356 IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
357 requirements and tests

358 IEC 60999-1, Connecting devices — Electrical copper conductors — Safety requirements for screw-type
359 and screwless-type clamping units — Part 1: General requirements and particular requirements for
360 clamping units for conductors from 0,2 mm2 up to 35 mm?2 (included)

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

363 IEC 61076-2, Connectors for electronic equipment - Product requirements - Part 2: Sectional
364 specification for circular connectors

365 IEC 61076-2-109, Connectors for electronic equipment - Product requirements - Part 2-109: Circular
366 connectors - Detail specification for connectors with M 12 x 1 screw-locking, for data transmission
367 frequencies up to 500 MHz

368 IEC 61076-2-114, Connectors for electronic equipment — Product requirements — Part 2-114 Circular
369 connectors — Detail specification for connectors with M8 screw-locking with power contacts and signal
370 contacts for data transmission up to 100 MHz

371 IEC 61984:2008, Connectors — Safety requirements and tests

372 IEC 62197-1, Connectors for electronic equipment — Quality assessment requirements — Part 1: Generic
373 specification

374 IEC 63171:2021, Connectors for Electrical and Electronic Equipment — Shielded or unshielded free and
375 fixed connectors for balanced single-pair data transmission with current carrying capacity; General
376 requirements and tests

377 IEC 63171-7:2021, Connectors for Electrical and Electronic Equipment — Detail specification for
378 shielded, free and fixed circular connectors with 4 ways up to 7 ways for power and data transmission
379 with frequencies up to 600 MHz

380 ISO 11469, Plastics — Generic identification and marking of plastics products

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

383
384 3 Terms and definitions

385 For the purposes of this document, the terms and definitions given in IEC 60050-581, IEC 61076-1, IEC
386 61076-2 and IEC 60512-1 apply.

387  ISO and IEC maintain terminological databases for use in standardization at the following addresses:

388 e |EC Electropedia: available at http://www.electropedia.org/

389 e |ISO Online browsing platform: available at http://www.iso.org/obp
30 4 Technical information

391 4.1 Systems of levels — Compatibility levels, according to IEC 61076-1
392 4.1.1 Performance level

393 Connectors according to this standard are classified by mating performance level (MPL). See 6.6.2 for
394 details.

395 4.1.2 Compatibility levels according to IEC 61076
396 a) Intermateability
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397 Intermateability (level 2 of IEC 61076-1) standardizes only dimensions of electrical and mechanical
398 interfaces. Intermateability shall be ensured by application of the “Go” and “No-Go” gauge
399 requirements in the standards that may be referenced, and adherence to the dimensional
400 requirements within.

401 b) Interoperability

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

405 4.2 Classification into climatic categories
406  See 6.3.

407 4.3 Clearance and creepage distances
408 See 6.4.1.

409 4.4 Current carrying capacity
410 See 6.4.4.

411 4.5 Marking
412 The marking of the connector and the packaging shall be in accordance with 2.7 of IEC 61076-1:2006.

413 4.6 Safety aspects
414 For safety aspects IEC 61984 shall be considered. Connectors according to this standard are COC
415 (connectors without breaking capacity) per IEC 61984, unless otherwise specified by the manufacturer.

416 Some of the connector types covered by this document are only applicable for extra-low voltage (ELV)
417 applications. For styles without a PE contact, IEC 61984 dealing with safety aspects of connectors is
418  applicable as a guidance.

419 5 Dimensional information

420 5.1 General

421 Drawings are shown in the first angle projection. The shape of connectors may deviate from those
422  shapes given in the following figures as long as the specified dimensions are not influenced.
423 Coordination dimensions are dimensions without tolerances which indicate the boundary or centre-line
424 references in order to allow for (modular) arrangement.

425

Documents

Document Sharing Hub

Full document details: 23/30465156 DC


http://www.avadocuments.com/doc/23-30465156-dc
http://www.avadocuments.com/doc/23-30465156-dc

IEC CD 61076-2-117/ED1 © IEC:2023 -15- 48B/3046/DC

426 5.2 Coding
427  Table 1 defines the coding.

428 Table 1 — Coding

Coding Description Front views — male (left) and female (right)

2 data pins (0,5 mm) A
M12 Type Up to 4 power pins

1 (1 mm) @ © @ @ ® @
Shield pin (0,5 mm)

Shield ferrule @ @ @ @

2 data pins (0,5 mm)
M12 Type 3 power pins (1 mm)
2 Shield pin (0,5 mm)
PE pin (1 mm)
Shield ferrule

2 data pins (0,5 mm)
M12 Type | 2 power pins (1,5 mm)
3 Shield pin (0,5 mm)
PE pin (1,5 mm)
Shield ferrule

M17

2 data pins (0,5 mm)
M17 Type 2 signal pins (1 mm)
1 3 power pins (1 mm)
PE (1 mm)
Shield ferrule

2 data pins (0,5 mm)
M17 Type 2 signal pins (1 mm)
2 2 power pins (1 mm)
PE (1 mm)
Shield ferrule
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Coding

Description

Front views — male (left) and female (right)

M23 Type
1

2 data pins (0,5 mm)
2 signal pins (1 mm)
4 power pins (2 mm)
PE (2 mm)
Shield ferrule

M23 Type
1A

2 data pins (0,5 mm)
4 signal pins (1 mm)
4 power pins (2 mm)
PE (2 mm)
Shield ferrule

M23 Type
2

4 data pins (0,6 mm)
2 signal pins (1 mm)
4 power pins (2 mm)
PE (2 mm)
Shield ferrule

M23 Type
2A

4 data pins (0,6 mm)
4 signal pins (1 mm)
4 power pins (2 mm)
PE (2 mm)
Shield ferrule

M23 Type
3

4 data pins (0,8 mm)
4 signal pins (1 mm)
4 power pins (2 mm)
PE (2 mm)
Shield ferrule

M40 Type
1

2 data pins (0,5 mm)
4 signal pins (1 mm)

4 power pins (3,6 mm)

PE (3,6 mm)
Shield ferrule
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429 Coding

Description

Front views — male (left) and female (right)

M40 Type
2

4 data pins (0,6 mm)
4 signal pins (1 mm)
4 power pins (3,6 mm)
PE (3,6 mm)
Shield ferrule

M40 Type
3

2 data pins (0,5 mm)
4 signal pins (1 mm)
4 power pins (3,6 mm)
PE (3,6 mm)
Shield ferrule

M40 Type
4

8 data pins (0,6 mm)
4 signal pins (1 mm)
4 power pins (3,6 mm)
PE (3,6 mm)
Shield ferrule
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430 5.3 Interface dimensions
431 5.3.1 M12

432 Figure 1 shows the mating dimensions for the coding Type 1 for the male connectors (Shield is inverse).
433  See Table 2 for the dimensions.

v AOL

AC3 (2x)

AQG (Zx)

AOB (max 4x)

Blo-1:

434

435

436 Figure 1 — M12 mating dimensions for the coding Type 1 for male connectors
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437 Table 2 — Dimensions for Figure 1
438 Dimensions in millimetres
Dimension Min Nom Max

A01 28,30 28,30 28,45
A02 - 5,75 -
A03 - 0,90 -
A04 - 60° -
A05 20,47 @0,50 @0,53
A06 20,97 21,00 21,03
A07 20,97 @1,00 @1,03
A08 31,62 1,65 1,68
A09 20,60 20,65 20,70
A10 2,20 2,20 2,30
A1 1,30 1,30 1,40
A12 30° 30° 32°
A13 21,90 22,00 22,00
A14 RO,1 RO,1 R0,15
A15 29,5° 30,0° 30,5°
A16 44° 45° 45°

439

48B/3046/DC

440 Figure 2 shows the mating dimension for the coding Type 1 for the male connectors (Shield and PE pin
441 are inverse). See Table 3 for the dimensions.
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E AO1
AT2
A06 (2x) +T —————— —1— - —-— ‘Jf
DS (2%) f i %
[+]0.1]A f j
A36
(max 6x) ‘ iy
A3T
A35 A3l Q/ (max 5x)
C (max 4x) \_J
‘H\I f j l I T LT l
) {
/
ATE (2x) SECTION [-C
ATT (2x)
4 10.1|A
A0 (ZX) A0
A18 (Zx) A3 (2%)
ATT (2x) 1 AL3
i A3
Note A——— ‘
\T\‘- I
i AL2 A3
| .
’7 3 =——sealing surface
— - -
SECTION D
442 NOTE: Over the distance indicated with “Note A”, a 360-degree shielding is mandatory. This shielding shall not reduce the
443 dimension A11.
444 Figure 2 — Mating dimensions for the coding Type 3 and style with male contacts
445
446 Table 3 — Dimensions for Figure 2
447 Dimensions in millimetres
Dimension Min Nom Max
AT2 - 35,15 -
AT73 - - R0,50
A74 1,47 1,50 31,53
A75 44° 45° 45°
AT76 50° 50° 52°
AT7 @2,12 32,15 22,18
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Dimension Min Nom Max
A78 - 80°
A79 31,65 31,70 1,75

448 Figure 3 shows the mating dimensions for female connectors (Shield and PE pin are inverse). See
449 Table 4 for the dimensions.

50 (max 2x)

I=

Plug alignment surface at —=f _% - . +
nominal sealing campression W e %
a60_| == o [T é 17
aA b =
Z e a1 =
) = A
=gy AV
o é—l/
: .:///}:]I r A g ”
7 Z 7
D
722 W’% —Plug alignment surface af
I nominal sealing compression
1
SECTION T-T
SECTION S-S
450 Figure 3 — M12 mating dimensions for the female connectors (at the example of coding Type 1
451 and Type 2)
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452 Table 4 — Dimensions for Figure 3
453 Dimensions in millimetres
Dimension Min Nom Max

A50 @0,97 @1,00 21,03

AB0 3,12 3,32 3,52

A64 4,12 4,32 4,52

A70 5,9 6,1 6,3

AT1 3,8 4,0 4,2
454

AD2
AD1
AD7
- Fi A8
Bl &
A0 (3x) o
- = —— & 8
-
g
B F_,q -lﬁlxsealing surface
Al
455
456 Figure 4 — M12 mating dimensions for the fixed connectors (side view)
457
458 Table 5 — Dimensions for Figure 4
459 Dimensions in millimetres
Dimension Min Nom Max

A01 10,0 10,1 10,2

A02 12,8 13,0 13,2

A03 73,5° 75° 77°

A04 13,5° 15° 17°

A05 23,5° 25° 27°

A06 2,9 3,0 3,3

A07 8,3 8,6 8,9

A08 3,0 3,15 3,3

A09 2,0 2,15 2,3

A10 10,9 11,0 11,1

A11 10,4 10,6 10,9

A12 - - -

A13 - - -

A14 - - -

A15 - - -
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Dimension Min Nom Max
D01 213,2 213,3 213,5
D02 M12x1
D03 210,65 210,7 210,8
D04 - - -
D05 211,2 11,3 211,5
460
461 5.3.2 M17
~
@0,1 +
I
!
1
22X
A09 L A | B
<
462
463 Figure 5 — Common M17 mating dimensions for the male connectors
464 (at the example of coding Type 1)
465 Table 6 — Dimensions for Figure 5
466 Dimensions in millimetres
Dimension Min Nom Max
A01 313,12 13,2 313,28
A02 - @9,7 -
A03 - @9 -
A04 - 35° -
A05 - 75° -
A06 - 20° -
A07 - 45° -
A08 - 52,5° -
A09 - 1,8 -
A10 - 4,15 i
A11 - 0,15 -
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Dimension Min Nom Max
A12 20,98 o1 @1,02
A13 20,98 o1 @1,02
A14 @0,78 @0,8 @0,82
467
= - ™ - CT A" "—LCL T T T
b b
P = .
! &
Vi
I |
468
469 Figure 6 — M17 mating dimensions for the male connectors
470
471 Table 7 — Dimensions for Figure 6
472 Dimensions in millimetres
Dimension Min Nom Max
A20 1 1,15 1,3
A21 1,5 1,65 1,8
A22 1,5 1,65 1,8
A23 0,45 0,60 0,75
473
ST 'Fj’F Bl
- i E = A
A 7J = | I
A = VS S
)
i
474
475 Figure 7 — M17 mating dimensions for the female connectors
476
477 Table 8 -Dimensions for Figure 7
478 Dimensions in millimetres
Dimension Min Nom Max
A30 2,8 2,95 3,1
A31 1,55 1,7 1,85
A32 3,3 3,45 3,6
A33 3,3 3,45 3,6

Documents

Document Sharing Hub

Full document details: 23/30465156 DC


http://www.avadocuments.com/doc/23-30465156-dc
http://www.avadocuments.com/doc/23-30465156-dc

