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FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commiss i on  ( I EC)  i s  a  worl dwi de  organ i zat i on  for  s tandard i zati on  compri s i ng  
al l  nati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  ob ject  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  al l  questi ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron ic  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  o ther  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards ,  Techn i cal  Speci fi cati ons ,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  referred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i ttees;  any  I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  g overnmen tal  and  non -
governmen tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  part i ci pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zati ons .  

2 )  The  formal  deci s i ons  or  ag reemen ts  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternat i onal  
consensus  o f  op i n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of  recommendati ons  for i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn ical  con ten t  o f  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  used  or  for  any 
m i s i n terpretati on  by  any end  u ser.  

4)  I n  order  to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y  I EC  Publ i cati ons  
transparen tl y  to  the  maximum  exten t  possi bl e  i n  the i r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5)  I EC  i tse l f  does  not  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty  
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  responsi bl e  for  any 
servi ces  carri ed  ou t  by i ndependen t  certi f i cati on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  o f  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servan ts  or  agen ts  i ncl u d i ng  i nd i vi dual  experts  and  
members  o f  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Commi ttees  for  any personal  i n j u ry,  property  damage  or 
o ther  damage  o f  any natu re  whatsoever,  whether d i rect  or  i n d i rect,  o r  for  costs  ( i n cl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cat i on ,  u se  o f,  o r  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any o ther  I EC  
Publ i cati ons .   

8 )  Atten t i on  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cat i on .  U se  o f  the  referenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l emen ts  o f  th i s  I EC  Publ i cati on  may be  the  subj ect  o f  
paten t  ri g h ts .  I EC  shal l  not  be  he l d  responsi bl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri g h ts .  

A PAS i s  a  techn ical  speci fi cation  not  fu l f i l l i ng  the  requ i rements  for  a  s tandard ,  bu t  made  
avai lable  to  the  publ i c.  
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IEC  PAS 61 076-2-1 1 4  has  been  processed  by subcommi ttee  48B:  E lectrical  connectors,  o f  
I EC  techn ical  commi ttee  48:  E lectrical  connectors  and  mechan ical  s tructu res  for  e lectrical  and  
e lectron ic  equ ipment.  

The  text  o f  th i s  PAS  i s  based  on  the  
fo l l owi ng  documen t:  

Th i s  PAS  was  approved  for 
publ i cati on  by  the  P-members  o f  the  
commi ttee  concerned  as  i n d i cated  i n  

the  fo l l owi ng  documen t  

Draft  PAS  Report  on  voti ng  

48B/2459/PAS  48B/2476/RVC 

 
Fo l lowing  publ ication  of  th i s  PAS,  wh ich  i s  a  pre-standard  publ i cation ,  the  techn ical  commi ttee  
or  subcommi ttee  concerned  may transform  i t  i n to  an  I n ternational  Standard .  

Th is  PAS shal l  remain  val id  for  an  i n i t ial  maximum  period  of  3  years  starti ng  from  the  
publ i cation  date.  The  val i d i ty  may be  extended  for  a  s i ng le  period  up  to  a  maximum  of  3  years,  
at  the  end  of  wh ich  i t  shal l  be  publ i shed  as  another type  of  normati ve  document,  or  shal l  be  
wi thdrawn .  

A bi l i ngual  version  of  th is  publ icati on  may be  i ssued  at  a  later  date.  
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INTRODUCTION  

I EC  SC  48B  – Connectors  
 
Speci f i cati on  avai l able  from :  
I EC  General  secretari at  
or  from  the  addresses  shown  on  the  i ns i de  cover.  

I EC  61 076-2-1 1 4  

 

ELECTRONIC  COMPONENTS 
 
DETAIL SPECIFICATION  in  accordance  wi th  IEC  61 076-1  

 

 

C i rcu lar  connectors  
M8  for  data and  power 
appl i cati ons  wi th  screw-
locking  and  4  ways  

Male  and  female  connectors   
Male  and  female  con tacts  
 
Rewi reable  – Non-rewi reable  

Free  cable  connectors  
Straigh t  and  ri gh t  ang le  
connectors  

 
Fi xed  connectors  
Flange  moun ting  
Sing le  hole  moun ti ng  
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CONNECTORS FOR ELECTRONIC EQUIPMENT –  
PRODUCT REQUIREMENTS –  

 
Part  2-1 1 4:  Ci rcular connectors –  

Detai l  speci fication  for data and  power connectors  wi th  M8 screw-locking  
 
 
 

1  Scope 

Th is  part  of  I EC  61 076  describes  ci rcu lar connectors  wi th  M8  screw-locking  typical l y  used  for 
data transmissions  i n  i ndustrial  appl ications.  These  connectors  consist  o f  f i xed  and  free  
connectors  e i ther rewi reable  or  non-rewi reable,  wi th  M8  screw-locking .  Male  connectors  have  

round  con tacts  ∅0,8  mm.  

The  cod ing  provided  by th is  PAS preven ts  the  mating  of  accord ing ly coded  male  or  female  
connectors  to  any other s im i larly  s i zed  i n terfaces  covered  by other standards.  

NOTE  M8  i s  the  d imensi on  of  the  th read  o f  the  screw- l ocki ng  mechan i sm  of  these  ci rcu l ar  connectors .  

2  Normative references 

The  fo l l owing  documents,  i n  whole  or  i n  part,  are  normati vely referenced  i n  th is  document  and  
are  i nd ispensable  for  i ts  appl i cation .  For dated  references,  on ly  the  ed i t ion  ci ted  appl ies.  For 
undated  references,  the  l atest  ed i t ion  of  the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  60050-581 ,  International Electrotechnical Vocabulary – Part 581: Electromechanical 
components for electronic equipment 

I EC  60068-1 ,  Environmental testing – Part 1: General and guidance 

I EC  60068-2-60,  Environmental testing – Part 2-60: Tests – Test Ke: Flowing mixed gas 
corrosion test 

I EC  60352  (al l  parts) ,  Solderless connectors 

I EC  6051 2  (al l  parts),  Connectors for electronic equipment – Tests and measurements 

I EC  6051 2-1 -1 00,  Connectors for electronic equipment – Tests and measurements –  
Part 1-100: General – Applicable publications 

IEC  6051 2-29-1 00,  Connectors for electronic equipment – Tests and measurements – Part 
29-100: Signal integrity tests up to 500 MHz on M12 style connectors – Tests 29a to 29g 

I EC  60529:1 989,  Degrees of protection provided by enclosures (IP code) 

IEC  60603-7:2008,  Connectors for electronic equipment – Part 7: Detail specification for 8-
way,  unshielded,  free and fixed connectors  

I EC  60603-7-1 ,  Connectors for electronic equipment – Part 7-1: Detail specification for 8-way,  
shielded,  free and fixed connectors  
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I EC  60664-1 ,  Insulation coordination for equipment within low-voltage systems – Part 1: 
Principles,  requirements and tests 

IEC  60998-2-1 ,  Connecting devices for low-voltage circuits for household and similar 
purposes – Part 2-1: Particular requirements for connecting devices as separate entities with 
screw-type clamping units 

I EC  60999  (al l  parts) ,  Connecting devices – Electrical copper conductors – Safety 
requirements for screw-type and screwless-type clamping units 

IEC  61 076-1 :2006,  Connectors for electronic equipment – Product requirements – Part 1: 
Generic specification 

IEC  621 97-1 ,  Connectors for electronic equipment – Quality assessment requirements –  
Part 1 : Generic specification 

IEC  62430,  Environmentally conscious design for electrical and electronic products  

I EC  GU IDE  1 09,  Environmental aspects – Inclusion in electrotechnical product standards  

I SO 1 302,  Geometrical product specifications (GPS) – Indication of surface texture in 
technical product documentation 

3  Terms and  defin i tions  

For the  pu rposes  of  th is  document,  the  terms  and  defin i t ions  g iven  i n  I EC  60050-581  as  wel l  
as  the  fo l l owing  apply.  

3.1   
mounting  orientation  
ci rcu lar moun ti ng  posi ti on  of  the  connector i n  re lation  to  the  polarization  of  the  mating  
i n terface  

Note  1  to  en try:  Where  the  free  connector  has  an  ang l ed  cabl e  en try  (as  opposed  to  a  s trai g h t  cabl e  en try) ,  the  
ang l e  between  the  cabl e  en try  d i recti on  and  the  po lari zat i on  keyway shou ld  be  speci fi ed .  

4 Technical  in formation  

4.1  Systems of  levels  

4. 1 .1  Performance levels  

Not  appl icable.  

4.1 .2  Compatibi l i ty l evels,  accord ing  to  IEC 61 076-1 :2006  

D-cod ing  4  con tacts  
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4.2  Classi fication  in to  cl imatic  categories  (Table  1 )  

Table  1  – Cl imatic  category 

Cl imatic  
category 

Category temperature  Damp heat  steady state  Days  

Lower 
°C  

Upper  
°C  

Temperature  
°C  

Rel .  humid i ty 
%  

25/85/21  –25  +85  40  93  21  

 

4.3  Creepage and  clearance d istances 

See  7.3 .  

4.4  Current-carrying  capaci ty 

Cond i ti ons:  I EC  6051 2,  test  5b   
Al l  con tacts   
Values  at  40  °C   
D-cod ing  =  2  A 

4.5  Marking  

The  marking  of  the  connector  and  the  package  shal l  be  i n  accordance  wi th  2 . 7  of  
I EC  61 076-1 :2006.  

5  Dimensional  in formation  

5.1  General  

Throughou t  th is  PAS,  d imensions  are  i n  mm.  Drawings  are  shown  i n  the  f i rst  ang le  pro jection .  
The  shape  of  the  connectors  may deviate  from  those  g iven  i n  the  fo l l owing  drawings  as  long  
as  the  speci fi ed  d imensions  are  not  i n fl uenced.  

M iss ing  d imensions  shal l  be  chosen  accord ing  to  common  characteristi cs  and  i n tended  use.  

5.2  Isometric  view and  common  features  

5.2.1  General  

For al l  connector  styles  wi th  cables,  the  leng th  L  of  the  cable  shal l  be  ag reed  between  
manu factu rer and  user.  For i n terface  d imensions  see  5. 3 .  

5.2.2  Common  features 

Not  appl icable.  

5.2.3  Reference system 

Not appl i cable.  

5.3  Engagement  (mating)  in formation  

5.3.1  Engag ing  (mating)  d i rection  

Arrows  i n  Figu re  1  i nd icates  the  mati ng  d i rection .  
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Housing  varian t  1  Housing  varian t  2  

 

Figure  1  – Engagement  (mating)  in formation  

5.3.2  Contact  levels  and  sequencing  

The  con tact  and  d isconnection  sequence  during  the  connection  process  i s  not  defined .  

5.3.3  Perpendicular to  the  engag ing  (mating )  d i rection  

The  maximum  al l owable  d isplacement  i n  each  perpend icu lar  d i rection  i s  0 , 1  mm.  

5.3.4  Incl ination  

The  maximum  al l owable  i ncl i nation  i n  the  l ong i tud inal  and  transverse  axes  i s  5°  i n  the  posi ti ve  
and  negative  d i rection .  

5.4  Fixed  connectors 

5.4.1  Dimensions 

5.4.1 .1  General  

Table  2  shows  styles  of  f i xed  connectors.  
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Table  2  – Styles  of  fixed  connectors  

Style  Description  

BM  Tube  i nsert,  mal e  con tacts  d i p  so l der moun t i ng ,  l ong  vers i on  

CM  Tube  i n sert ,  mal e  con tacts  d i p  so l der moun t i ng ,  short  vers i on  

EM  Fi xed  connector  wi th  wi re  ends ,  male  con tacts ,  s i ng l e  ho l e  moun ti ng  

EF  Fi xed  connector  wi th  wi re  ends ,  female  con tacts ,  s i ng le  ho l e  moun ti ng  

 

5.4.1 .2  Style  BM   

Figure  2  shows  style  BM.  

 

Figure  2  – Tube insert,  male contacts  d ip  solder mounting ,  long  version  
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5.4.1 .3  Style  CM   

Figure  3  shows  style  CM.  

 

Figure  3  – Tube insert,  male  contacts  d ip  solder mounting ,  short  version  

5.4.1 .4  Style  EM   

Figure  4  shows  style  EM.  

 

Figure 4  – Fixed  connector wi th  wire  ends,  style  EM  
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5.4.1 .5  Style  EF  

Figure  5  shows  style  EF.  

 

Figure  5  – Fixed  connector wi th  wire  ends,  style  EF 

5.4.2  Terminations 

The  con tact  term inations  shal l  be  of  the  fo l lowing  types:  screw,  crimp,  p i ercing ,  i nsu lation  
d i splacement,  press- in  or so lder.  

So lderless  term inations  shal l  be  i n  accordance  wi th  the  re levan t  standard  from  the  IEC  60352  
series.  

Screw type  term inations  shal l  be  i n  accordance  wi th  the  IEC  60999  series.  

5.5  Free  connectors 

5.5.1  Dimensions 

5.5.1 . 1  General  

Table  3  shows  styles  of  free  connectors.  

Table  3  – Styles  of  free  connectors 

Style  Description  

JM  Rewi reabl e  connector,  mal e  con tacts ,  s trai g h t  vers i on ,  wi th  l ocki ng  nu t  
a
 

KM  Rewi reabl e  connector,  mal e  con tacts ,  ri g h t  ang l ed  vers i on ,  wi th  l ocki ng  nu t  
a
 

LM  Non -rewi reable  connector,  male  con tacts ,  s trai gh t  vers i on ,  wi th  l ocki ng  nu t  
a
 

MM  Non -rewi reable  connector,  male  con tacts ,  ri g h t  ang l ed  vers i on ,  wi th  l ocki ng  nu t  

JF  Rewi reabl e  connector,  female  con tacts ,  s trai gh t  versi on ,  wi th  l ocki ng  nu t  

KF  Rewi reabl e  connector,  female  con tacts ,  ri g h t  ang l ed  vers i on ,  wi th  l ocki ng  nu t  

LF  Non -rewi reable  connector,  female  con tacts ,  s trai gh t  versi on ,  wi th  l ocki ng  nu t  

MF Non -rewi reable  connector,  female  con tacts ,  ri g h t  ang l ed  vers i on ,  wi th  l ocki ng  n u t   

a   
Knurled  ri n g  or  hexagonal  ri n g  upon  ag reement.
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5.5.1 .2  Style  JM   

Figure  6  shows  style  JM .  

 

Figure  6  – Rewireable  connector,  male contacts,   
straight  version ,  wi th  locking  nut  

5.5.1 .3  Style  KM   

Figure  7  shows  style  KM.  

 

Figure  7  – Rewireable  connector,  male contacts,   
righ t  ang led  version ,  wi th  locking  nut  
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5.5.1 .4  Style  LM   

Figure  8  shows  style  LM .  

 

Figure  8  – Non-rewireable  connector,  male  contacts,   
straight  version,  wi th  locking  nut  

5.5.1 .5  Style  MM   

Figure  9  shows  style  MM.  

 

Figure 9  – Non-rewireable  connector,  male  contacts,   
right  ang led  version ,  wi th  locking  nut  
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5.5.1 .6  Style  JF  

Figure  1 0  shows  style  JF.  

 

Figure 1 0  – Rewireable  connector,  female  contacts,   
straight  version,  wi th  locking  nut  

5.5.1 .7  Style  KF  

Figure  1 1  shows  style  KF.  

 

Figure  1 1  – Rewireable  connector,  female  contacts,   
ri gh t  ang led  version ,  wi th  locking  nut  
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5.5.1 .8  Style  LF  

Figure  1 2  shows  style  LF.  

 

Figure  1 2  – Non-rewireable  connector,  female  contacts,  
straight  version,  wi th  locking  nut  

5.5.1 .9  Style  MF 

Figure  1 3  shows  style  MF.  

 

Figure 1 3  – Non-rewireable  connector,  female contacts,  
right  ang led  version ,  wi th  locking  nut  
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5.5.1 . 1 0  In terface d imensions  – Fixed  connectors 

Figure  1 4  shows  a  f i xed  connector wi th  female  con tacts  and  Table  4  shows  the  re lated  
d imensions.   

 

Figure  1 4  – Fixed  connector 

Table  4  – Dimensions of  fixed  connector 

 

Letter  

Maximum  

mm  

Min imum  

mm  

Nominal  

mm  

AA 1 , 75  1 , 65  1 , 7  

AB    3 , 3  

AC  2 , 25  2 , 1 5  2 , 2  

AD  2  1 , 9  1 , 95  

AE  1 , 1 5  1 , 05  1 , 1  

AF  46°  44°  45°  

AG  0 , 6  0 , 5  0 , 55  

AH  Ø  0 , 92    

AI  Ø  5 , 7  Ø  5 , 6  Ø  5 , 65  
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5.5.1 .1 1  In terface d imensions  – Free  connector 

Figure  1 5  shows  a  free  connector wi th  male  con tacts  and  Table  5  shows  the  re lated  
d imensions.  

 

Figure  1 5  – Free  connector 

Table  5  – Dimensions  of  free connector 

 

Letter  

Maximum  

mm  

Min imum  

mm  

Nominal  

mm  

BA 1 36°  1 34°  1 35°  

BB  2 , 4  2 , 3  2 , 35  

BC    D  3 , 3  

BD  Ø  0 , 83  Ø  0 , 77  Ø  0 , 8  

BE  2 , 2  2 , 1  2 , 1 5  

BF  0 , 4  0 , 3  0 , 35  

BG  1 , 35  1 , 25  1 , 3  

BH  1 , 9  1 , 8  1 , 85  

BI  5 , 05  4 , 95  5  

BJ  4 , 7  4 , 5  4, 6  

BK 0 , 2  0  0 , 1  

BL Ø  5 , 8  Ø  5 , 75  Ø  5 , 8  

BM  Ø  6 , 92    

BN    M8x1  

BO 3    

BP   6   

 

5.6  Accessories  

Not  appl icable.  
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5.7  Mounting  information  for  connectors  

5.7.1  Mounting  on  panels  

Not  appl icable.  

5.8 Gauges 

5.8.1  Sizing  gauges  and  retention  force  gauges 

Material :  tool  s teel ,  hardened  

 =  Surface  (clean  and  free  of  g rease)  

   roughness  accord ing  to  I SO 1 302:  Ra =  0 , 25  µm max 
                                                                0 , 1 5  µm min  

 

Fi gu re  1 6  shows  gauge  d imensions.  

 

Figure  1 6  – Gauge d imensions 

Table  6  shows  gauges.  

Table  6  – Gauges 

Gauge  Mass  
g  

Appl i cation  ∅  a  
mm  

l m in  
mm  

Nom  pin  ∅  

P  -  S i z i ng  0 , 83  ±3  µm  1 0  
0 , 8  

P  20  Reten ti on  fo rce  0 , 77  ±3  µm  1 0  

 

5.8.2  Mechanical  function,  engag ing /separating /insertion/withdrawal  force  gauges 

Not  appl icable.  

5.8.3  Probes 

Not  appl icable.  

5.8.4  Contact  resistance gauge 

Not appl i cable.  

5.8.5  Test  panel  (for  vol tage proof  test)  

For al l  s tyles  of  f i xed  connectors,  the  panal  cu tou t  shal l  be  designed  accord ing  to  the  

drawings  i n  5 . 4  wi th  cu tou t  d imensions  2  µm larger than  the  maximum  to lerance  of  the  fi xed  
connector.  The  test  panel  shal l  have  the  maximum  th ickness  accord ing  to  the  style.  

For free  connectors,  the  connectors  shal l  be  wrapped  i n to  a  fo i l  o f  alum inum.  The  fo i l  shal l  be  
connected  to  PE.  
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5.8.6  Test  panel  (for  EMC/ crosstalk,  etc. )  

Not appl i cable.  

6 Characteristics  

6.1  General  

For the  rati ngs,  see  Table  7.  

Table  7  – Ratings  of  connectors  

Coding  Styl e  Contacts  Rated  vol tage  
a.c.  or  d .c.  

V  

Rated  current  
 

A  

D-cod i ng  4  way 4  60  4  

 

I nsu lati on  resistance  :  1 08  Ω  m i n .  

C l imatic  category :  see  Table  8  

Con tact  spacing  :  see  Clause  6  

The  Detai l  Qual i ty  Speci fi cation  accord ing  to  I EC  621 97-2-1  i s  not  appl icable.  

6.2  Pin  assignment  and  other defin i tions  

See  Annex A.  

6.3  Classi fication  in to  cl imatic  categories  

Cond i ti ons:  IEC  60068-1  

Table  8  shows  cl imatic  category.  

Table  8  – Performance levels  

Performance  
l evel  

Cl imatic  
category 

Category temperature  Damp heat  steady state  Days  

Lower 
°C  

Upper  
°C  

Temperature  
°C  

Rel .  humid i ty 
%  

P21 ,  P22,  P23  25/85/21  –25  +85  40  93  21  

 

6.4  Electrical  characteristics   

6.4.1  Creepage and  clearance d istances 

See  7.3 .  

6.4.2  Vol tage proof 

The  connector shal l  be  tested  accord ing  to  the  rati ngs  i n  6 . 1  and  shal l  be  moun ted  to  the  test  
panel  speci fied  i n  5 . 8 . 5.  

Cond i ti ons:   I EC  6051 2,  Test  4a  
 S tandard  atmospheric  cond i ti ons   
 Mated  connectors  
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6.4.3  Current-carrying  capaci ty 

Table  9  – Current-carrying  capaci ty 

Coding  Nominal  cu rrent  Current  at  RTI  

D-cod i ng  4  A 0  A 

NOTE   Cu rren t-carryi ng  capaci ty  up  to  40  °C.  

 

6.4.4  Contact  and  sh ield  resistance 

Cond i ti ons:   I EC  6051 2,  Test  2a  
 S tandard  atmospheric  cond i ti ons   
 Measuring  poin ts,  see  Figu re  22   
 Mated  connectors  

The  maximum  al lowable  con tact  and  sh ield  res istance  i s  1 0  mΏ .  

6.4.5  Insu lation  resistance 

Cond i ti ons:   I EC  6051 2,  Test  3a,  Method  A  
 S tandard  atmospheric  cond i ti ons   

 Test  vol tage  500  V ±  1 5  V  d . c.  

The  m in imum  al l owable  i nsu lation  resistance  i s  1 0
8
 Ώ .  

6.4.6  Impedance 

1 00  Ohms.  

6.5  Mechanical  characteristics   

6 .5.1  Mechanical  operation  

Cond i ti ons:   I EC  6051 2,  Test  9a  
 Standard  atmospheric  cond i ti ons   
 Max.  speed  of  operations  =  1 0  mm/s   
 Rest:  30  s ,  unmated  

Table  1 0  shows  the  number of  mechan ical  operations.  

Table  1 0  – Number of  mechanical  operations 

Performance  l evel  Mechan ical  operations  

P21  1 00  

P22  50  

P23  20  

o ther types  
a  

a
  Other mati ng  cycl es  are  u pon  ag reement  between  manu factu rer  and  u ser.  

 

6.5.2  Effectiveness  of  connector coupl ing  device 

Condi tions:  I EC  6051 2,  Test  8a or  I EC  6051 2,  Test  1 5f    
 Standard  atmospheric  cond i tions  

The  m in imum  al l owable  force  i s  1 00  N .  
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6.5.3  Engag ing  and  separating  forces  (or  insertion  and  wi thdrawal  forces)  

Cond i ti ons:   I EC  6051 2,  Test  1 3b  
 Max.  speed  =  1 0  mm/s  

Table  1 1  shows  i nsertion  and  wi thdrawal  forces.  

Table  1 1  – Insertion  and  wi thdrawal  forces 

 

Number  of  poles  Total  i nsertion  force  

N  

Total  wi thdrawal  force  

N  

4  Max.  20  Max.  20  

 

6.5.4  Contact  retention  in  insert  

Not  appl icable.  

6.5.5  Polarization  and  coding  method  

Cond i ti ons:   I EC  6051 2,  Test  1 3e   
 Standard  atmospheric  cond i ti ons  

See  Table  1 2 .  

Table  1 2  – Insertion  force 

Number  of  poles  Total  i nserti on  force  

N  

4  M i n .  20  

 

6.6  Other characteristics  

6.6.1  Shock and  vibration  (method  ei ther random  or sine)  

Cond i ti ons:  I EC  6051 2,  Test  6d   
 S tandard  atmospheric  cond i ti ons   
 Connectors  i n  mated  and  l ocked  posi ti on   
 The  fi xed  and  free  connector shal l  be  ri g id l y  i nstal l ed  i n  a  su i table    
 f i xtu re  as  speci fi ed  i n  Figure  1 7.   
 Vibration  severi ty:  1 0  Hz  to  500  Hz  wi th  0 , 35  mm  or  50  m/s2   

 Duration :  1 0  cycles  each  axis  

 Cable  wi th  maximum  wi re  s i ze  or  overmolded  cable.  
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Fi gure  1 7  shows  a  dynamic  stress  test  arrangement.  
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Cable clamp 

Mounting  panel  Fixture 
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Figure 1 7  – Dynamic  stress  test  arrangement  
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6.6.2  Degree of  protection  provided  by enclosures  ( IP  code)  

Condi tions:  I EC  60529:1 989,  test  1 4.2 .5  and  test  1 4. 2. 7  (second  numeral )  and  
IEC  60529:1 989, test  6 ,  Table  7  ( f i rst  numeral )   
 E i ther  I P65  or  I P67  accord ing  to  I EC  60529   
 Connectors  i n  mated  and  l ocked  posi ti on .   
 I P68  as  ag reed  between  manu factu rer and  user.   
 F i xed  connector to  be  moun ted  accord ing  to  5 . 8.5  

6.6.3  Screen  and  sh ield ing  properties  

Not  appl icable.  

6.7 Environmental  aspects  

6.7.1  Marking  of  insu lation  material  (plastics)  

I f  appl icable  and  possible,  al l  p lastic  material  shou ld  be  marked  accord ing  to  ISO 1 1 469  to  
ease  recycl i ng .  

6.7.2  Design/ use of  material  

The  design  has  to  take  i n to  accoun t  the  re levan t  I EC  gu ides  for design ing  products  
( I EC  62430)  and  the  use  of  material  ( IEC  Gu ide  1 09)  wi th  regard  to  the  envi ronment.  

7 Test  schedule 

7.1  General  

Th is  test  schedu le  shows  the  tests  and  the  order i n  wh ich  they shal l  be  carried  ou t  as  wel l  as  
the  requ i rements  to  be  met.  

Un less  otherwise  speci fi ed ,  al l  tests  shal l  be  carried  ou t  under standard  atmospheric  
cond i ti ons  for testi ng  as  speci fied  i n  I EC  60068-1 ,  as  d i rected  by the  appl i cable  part  of  
I EC  6051 2.  

Un less  otherwise  speci fi ed ,  mated  and  locked  sets  of  connectors  shal l  be  tested .  Care  shal l  
be  taken  to  keep  a  parti cu lar combination  of  connectors  together during  the  complete  test  
sequence,  i . e .  when  unmating  i s  necessary for  a  certain  test,  the  same connector styles  as  
before  shal l  be  mated  for the  subsequen t  tests.  

I n  the  fo l l owing ,  a  mated  and  locked  sets  of  connector  styles  i s  cal led  a  specimen .  

When  the  i n i t ial  tests  P  have  been  completed ,  the  specimens  are  d ivided  i n  the  4  test  g roups  
AP,  BP,  CP  and  DP.  I n  add i t i on ,  20  s ing le  con tacts  are  used  for EP  and  2  add i t ional  
specimens  for FP.  

Before  testing  commences,  the  connectors  shal l  be  stored  for  at  l east  24  h  i n  the  non -
engaged  state  under standard  atmospheric  cond i ti ons  as  per I EC  60068-1 .  

The  necessary specimens  are  stated  i n  Table  1 3 .  
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Table  1 3  – Number of  test  specimens 

 Test  g roup  

P  AP  BP  CP  DP  GP  

No.  of  
specimen  

1 2  3  3  3  3  3  

 

7.2  Cl imatic  category 

The  cl imatic  category and  re lated  performance  levels  are  stated  i n  Table  1 4.  

Table  1 4  – Performance levels  

Performance  
l evel  

Cl imatic  
category 

Category temperature  Damp heat  steady state  Days  

Lower 
°C  

Upper  
°C  

Temperature  
°C  

Rel .  humid i ty 
%  

P21 ,  P22 ,  P23  25/85/21  –25  +85  40  93  21  

 

7.3  Creepage and  clearance d istances 

The  coord ination  of  creepage  and  clearance  d istances  has  to  be  performed  accord ing  
IEC  60664-1 .   

For vo l tage  ratings  see  Table  1 5  and  Table  1 6.  

Appl ication  i n formation :  The  perm issible  rated  vol tage  depends  on  the  appl ication  or  speci fied  
safety requ i rements.  Reductions  i n  creepage  or clearance  d istances  may occur due  to  the  
pri n ted  board  or  wi ri ng  used ,  and  shal l  du l y  be  taken  i n to  account.  

Table  1 5  shows  rated  vo l tage,  rated  impu lse  vol tage  and  pol l u tion  degree.  

Table  1 5  – Rated  vol tage – Rated  impu lse  vol tage – Pol lution  degree 

No.  of  ways  and  cod ing   PE  

contact  

Rated   
vo l tage  

 
V  

Rated  
impu lse  
vol tage  
kV  

Pol l u t ion   
degree  

4  D-cod i ng  wi thou t  60  1 , 5  3
a
 

a
 On l y  i n  mated  and  l ocked  cond i t i on .  

 

Table  1 6  shows  vol tage  proof.  

Table  1 6  – Vol tage proof 

kV r.m . s  wi thstand i ng  vo l tage  

No.  of  ways  and  
cod ing  

accord ing  to  3.2.2  

PE  
contact  

Between  contacts  
 

Between  contacts  and  metal -
housing  

Fixed  
connectors  

Free  
connectors  

Fixed  
connectors  

Free  
connectors  

4  D  wi thou t  1 , 4  1 , 4  1 , 4  1 , 4  

On l y  i n  mated  and  l ocked  cond i t i on .  
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7.4  Arrangement  for  contact  resistance measurement  

Cond i ti ons:   I EC  6051 2,  Test  2a  
 S tandard  atmospheric  cond i ti ons   
 Measuring  poin ts  see  Figu re  1 8  

The  measurement of  con tact  res istance  shal l  be  carried  ou t  on  the  number of  con tacts  
speci fied .  Any subsequen t  measurements  of  con tact  resistance  shal l  be  made  on  the  same 
con tacts.  Figu re  1 8  shows  a  con tact  res istance  arrangement.  

Measuring 

 

Figure  1 8  – Contact  resistance arrangement  

7.5  Arrangement  for  dynamic  stress  tests  

Condi tions :  I EC  6051 2,  Test  6d  
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Fi gure  1 9  shows  a  dynamic  stress  test  arrangement.  

 

Cable clamp 

Fixed connector 

Free connector 

Mounting  panel  Fixture 

Cable clamp 

25 max.  25 max.  

Fixed connector 

Free connector 25 max.  

Cable clamp 

2
5
 m
a
x
. 

Cable clamp 

Mounting  panel  Fixture 

Cable clamp 

25 max.  Free  male connector Free  female connector 25 max.  

Cable clamp 

Fixture 

Connector clamp 

 

Figure 1 9  – Dynamic  stress  test  arrangement  

7.6  Arrangement  for  testing  static  load,  axial  

Condi tions :  IEC  6051 2,  Test  8b  
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7.7 Wiring  of  specimens 

The  term inations  shal l  be  wi red ,  i n  accordance  wi th  the  re levan t  part  o f  I EC  60352.  For  screw-
type  or  screwless- type  connection  tests,  al so  the  relevan t  requ i rements  of  I EC  60999  shou ld  
be  du ly taken  i n to  account.  

7.8  Test  schedu les 

NOTE I n  the  fo l lowing ,  a  mated  set  o f  connectors  i s  cal led  a  specimen .  

7.8.1  Basic  (min imum)  test  schedu le  

Not  appl icable.  

7.8.2  Fu l l  test  schedu le 

7.8.2.1  General  (see Table  1 7)  

Table  1 7  – Number of  test  specimens and  contacts  

Test  g roup  AP  BP  CP  DP  GP MP 

Test  specimens  3  3  3  3  3  3  

Number o f  con tacts  4  4  4  4  4   4   

 

7.8.2.2  Test  g roup  P  – Prel iminary  

Al l  specimens  shal l  be  subject  to  the  fo l lowing  tests  (see  Table  1 8) ,  except  for  test  P6.  

The  specimen  shal l  be  d i vided  i n to  f i ve  g roups.  Al l  connectors  i n  each  g roup  shal l  undergo  
the  tests  speci fi ed  for  the  re levan t  g roup.  
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Table  1 8  – Test  g roup P  

Test  
phase  

Test  Measurement  to  be  
performed  

Requ i rements  

Ti t l e  IEC  6051 2  
Test  No.  

Severi t  y  or  
cond i ti on  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

PL  Al l  connector  st  yl es  

P3  Restri cted  
en try  

1 6b      P roduct  meets  
requ i remen ts  

P5    Test  vo l tage  

500  V  ±  1 5  V  d . c.   
Method  A 

I n su l at i on  
res i s tance

a)  
3a  1 08  Ω  m i n .  

P6    Con tact/ 
con tact  same  
measu ri ng  po i n ts  
as  for  P4  

Vo l tage  
proof

b)  
4a  Accord i ng  to  7. 3  

P7  Seal i ng  

(g ross  ai r  
l eakage)  

1 4a 5  m i n  i n  each  
d i recti on  

   Test  not  to  be  
performed,  replaced  
by I P  65/67  test  

P7. 1  Seal i ng  ( f i ne  
a i r  l eakage)  

1 4b       

P8  E l ectri cal  
engagemen t  

l eng th  

1 c      Test  not  to  be  
performed,  not  
speci f i ed  

P9  Resi dual  
magneti sm  

24a     Test  not  to  be  
performed,  not  
speci f i ed  

P1 0  Con tact  proof  
e ffecti ve  ness  
(scoop  

proof)  

1 d    1 d   Test  not  to  be  
performed,  not  
speci f i ed  

P1 1        Mati ng :  PE  and  
afterwards  al l  o ther  
con tacts  i n  any 
o rder  

Unmati ng :  Al l  
con tacts  i n  any 
o rder and  PE  at  the  

a)   On l y  requ i red  on  samples  that  have  i n terim  and  f i nal  measu rements  performed  after  envi ronmental  test i ng .  I f  speci fi ed  
i n  the  detai l  product  speci fi cat i on  the  i nsu l ati on  res i s tance  shal l  al so  be  measured  between  one  te rm i nati on  and  the  
housi ng  havi n g  m i n imum  spaci ng .  

b)   When  appl i cabl e  the  detai l  p roduct  speci fi cat i on  shal l  speci fy  whether  the  connectors  are  to  be  mated  or  unmated  for  
th i s  test.  The  specimen  shal l  be  subj ected  to  th e  test  vo l tage  between  one  term i nati on  and  th e  housi ng  havi n g  m i n imum  
spaci ng .  
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7.8.2.3  Test  g roup  AP – Dynamic/cl imatic  

Table  1 9  shows  the  test  g roup  AP.  

Table  1 9  – Test  g roup  AP (1  of 3)  

Test  
phase  

Test  Measurement  to  be  
performed  

Requ i rements  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or  
cond i t ion  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

Al l  connector  styles  

AP1    See  6 . 5 . 3  I n sert i on  
and  
wi thdrawal  
fo rces  

1 3b  Requ i remen ts  see  6 . 5 . 3  

AP2  Gauge  
reten ti on  
force  

 Female  con tacts  on l y  3  
con tacts/ 
specimen  s i z i ng  and  
reten ti on  force  gauge  
See  5 . 5  

Engag i ng  
and  
separati ng  
fo rces  

1 6e  See  5 . 5  

AP3  Vi brati on  6d  1 0  Hz–500  Hz  0 , 35  mm  
or  50  m /s2  
3  axi s  
1 0  cycles  each  axi s  

Con tact  
d i s tu rbance  

2e  Du rati on  o f  d i s tu rbance   

1  µs  max.  

Con tact  
res i stance  – 
M i l l i vo l t  
l eve l  
method  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r  
normal  operati on  

AP4  Shock 6c  Arrangemen t  accord i ng  
to  F i gu re  1 7   
Hal f  s i ne  
shock accel erat i on   
490  m /s²  (50  g )  
Du rati on  of  impact:   
1 1  ms  
6  shocks  per  axi s  

3  pos i t i ve  axi s  

3  negati ve  axi s  

Con tact  
d i s tu rbance  

2e  Du rati on  o f  d i s tu rbance   

1  µs  max.  

Con tact  
res i stance  – 
M i l l i vo l t  
l eve l  
method  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r  
normal  operati on  

AP5  Rapi d  
change  o f  
temperatu re  

1 1 d  –25  °C  to  85  °C,   
t  =  30  m i n ,  5  cycles  

Con tact  
res i stance-
M i l l i vo l t  
l eve l  
method  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

I n su lat i on  
res i stance  

3a  1 08
 Ω  m i n .  

Vo l tage  
proof  

4a  Accord i ng  to  6 . 4 . 2  

Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r  
n ormal  operati on  
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Table  1 9  (2 of 3)  

Test  
phase  

Test  Measurement  
to  be  performed  

Requ i rements  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or   
cond i ti on  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

 

AP6  Cl imati c  
sequence  

1 1 a      

AP6. 1  Dry heat  1 1 i  Temp. :  85  °C  
Du rati on :  1 6  h  

I n su l at i on  
res i s tance  
at  h i gh  
temperatu re  

3a  1 08  Ω  m i n .  

AP6. 2  Damp heat,  
cycl i c,  f i rs t  
cycl e  

1 1 m  Method  Db  
Temp. :  40  °C  
Recovery t ime:  2  h  

Vi sual  
exam inat i on  

1 a  There  shal l  be  no  
defect  
that  wou ld  impai r  
normal  
operati on  

AP6. 3  Co l d  1 1 j  Temp. :  –25  °C  
Du rati on :  2  h  
Recovery t ime:  2  h  

Vi sual  
exam inat i on  

1 a  There  shal l  be  no  
defect  
that  wou ld  impai r  
normal  
operati on  

AP6. 4  Damp heat,  
cycl i c,  
remai n i ng  
cycl es  

1 1 m  Cond i t i ons  accord i ng  to  
AP6. 2  
5  cycles  
Recovery t ime:  2  h  

Con tact  
res i s tance  – 
M i l l i vo l t  
l eve l  
method  

2a  R i se  i n  re l at i on  to  i n i t i al  
val ues   

5  mΩ  max.  

I n su l at i on  
res i s tance  

3a  1 08  Ω  m i n .  

Vo l tage  
proof  

4a  Accord i ng  to  6 . 4. 2  

I n sert i on  
and  
wi thd rawal  
forces  

1 3b  See  6 . 5 . 3  

Vi sual  
exam inat i on  

1 a  There  shal l  be  no  
defect  
that  wou ld  impai r  
normal  
operati on  

AP7  Impacti ng  
water  

1 4g      

AP7. 1  I P  code  
second  
characteri s -
t i c  n umeral  

 See  I EC  60529  I EC  60529:  
1 989 ,  Test  
1 4. 2 . 5  and  
Test  1 4. 2 . 7  

 No  l eakage  on  con tacts  

AP7. 2  I P  code  
f i rs t  
characteri s -
t i c  n umeral  

 Dust  I P6X Test  6  Tabl e  
7 ,  
see  I EC  60529  

I EC  60529:  
1 989,  
Tabl e  7  

 I P6X no  deposi t  o f  dust  
on  con tacts  

a
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Table  1 9  (3 of 3)  

Test  
phase  

Test  Measurement  
to  be  performed  

Requ i rements  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or   
cond i ti on  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

 

AP7. 3     Con tact  
res i s tance  – 
M i l l i vo l t  
l eve l  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

2b  

I n su l at i on  
res i s tance  

3a  1 08  Ω  m i n .  

Vo l tage  
proof  

4a  Accord i ng  to  6 . 4. 2  

I n sert i on  
and  
wi thd rawal  
forces  

1 3b  See  6 . 5 . 3  

AP8     V i sual  
exam inati on  

1 a  There  shal l  be  no  
defect  
that  wou ld  impai r  
n ormal  
operati on  

AP9  Po lari z i ng  
method  

1 3e  see  6 . 5 . 5    I t  shal l  be  poss i bl e  to  
correctl y  al i gn  and  
mate  the  appropri ate  
mati ng  connectors .  
I t  shal l  not  be  poss i bl e  
to  mate  the  connectors  
i n  any o ther than  the  
correct  manner 

a
  I t  i s  al l owed  to  perform  AP7. 2  wi th  an  add i t i onal  specimen ,  extend ing  the  to tal  n umber  o f  specimen  by 1 .  

 

7.8.2.4  Test  g roup  BP – Mechanical  endurance 

Table  20  shows  test  g roup  BP.  



I EC  PAS 61 076-2-1 1 4:201 6    I EC  201 6  – 35  – 

Table  20  – Test  g roup  BP (1  of 2)  

Test  
phase  

Test  Measurement  
to  be  performed  

Requ i rements  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or   
cond i ti on  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

 

BP1    Female  con tacts  on l y  3  
con tacts/specimen  
s i z i ng  and  reten ti on  
force  gauge  see  5 . 5  

Gauge  
reten ti on  
force  

1 6e  See  5 . 5  

BP2  Mechan i cal  
operati on  
(hal f  o f  the  
speci f i ed  
number of  
operati ons)  

9a  Speed  1 0  mm/s  max.  
Rest  30  s  (unmated )  
Operat i ons  see  5 . 3 . 2  
Speed :  1 0  mm/s  max.  
Rest  t ime:  30  s  
(unmated )  

   

 Con tact  
res i s tance  – 
M i l l i vo l t  
l eve l  
method  

 

2a  

 

R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

 Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  
that  wou ld  impai r  
normal  
operati on  

BP3  C l imati c  test   S tandard  atmospheri c  
cond i t i ons  

   

BP3 . 1  Corros i on  
i n dustri al  
atmosphere  

1 1 g  F l owing  m i xed  gas  
corros i on  – 4  days ,  test  
method  4  accord i ng   
I EC  60068-2-60  

Hal f  o f  the  du rati on  
u nmated  wi th  both  
connector  parts  
exposed  to  the  g as  and  
mated  for  the  remain i ng  
du rati on  

Con tact  
res i s tance  – 
M i l l i vo l t  
l eve l  
method  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

BP4  Mechan i cal  
operati on  
( remai n i ng  
hal f  o f  
speci f i ed  
number of  
operati ons)  

9a  See  BP2  Con tact  
res i s tance  – 
M i l l i vo l t  
l eve l  
method  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

I n su l at i on  
res i s tance   

3a  1 0
8
 Ω  m i n .  

Vo l tage  
proof  

4a  Accord i ng  to  6 . 4 . 2  

Unmated  connectors  

Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r  
normal  operati on  

BP5. 1  I P  code  
second  
characteri s -  
t i c  numeral  

 See  I EC  60529  I EC  60529:  
1 989,  Test  
1 4 . 2 . 5  and  
Test  1 4. 2 . 7  

 No  l eakage  on  con tacts  
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Table  20  (2 of 2)  

Test  
phase  

Test  Measurement  
to  be  performed  

Requ i rements  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or   
cond i ti on  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

 

BP5. 2     I n su l at i on  
res i s tance  

3a  1 0
8
 Ω  m i n .  

Vo l tage  
proof  

4a  Accord i ng  to  6 . 4 . 2  

BP6     I n sert i on  
and  
wi thdrawal  
fo rces  

1 3b  Requ i remen ts  see  6 . 5 . 3  

BP7    Female  con tacts  on l y  3  
con tacts/specimen  
s i z i ng  and  reten ti on  
fo rce  gauge  see  5 . 5  

Gauge  
reten ti on  
fo rce  

1 6e  See  5 . 5  
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7.8.2.5  Test  g roup  CP – Moisture 

Table  21  shows  test  g roup CP.  

Table  21  – Test  g roup CP 

Test  
phase  

Test  Measurement  
to  be  performed  

Requ i rements  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or   
cond i ti on  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

Al l  connector  styl es   

CP1  Rapid  
change  o f  
temperatu re  

1 1 d  –25  °C  to  85  °C ,   
t  =  30  m i n ,  
5  cycl es  

Con tact  
res i s tance  – 
M i l l i vo l t  
l eve l  
method  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

I n su l at i on  
res i s tance  

3a  1 08
 Ω  m i n .  

Vo l tage  
proof  

4a  Accord i ng  to  6 . 4 . 2  

Pressu re  
D i fferen ti al  

Test  1 4b  Not  requ i red  
a
 

CP2  Mechan i cal  
operati on  

9a  See  BP2     

CP3  E l ectri cal  
l oad  and  
temperatu re  

9b  Du rati on :  1  000  h  
Amb.Temp. :  40  °C  
Cu rren t  l oad  acc.  to  
6 . 4 . 3  
Recovery t ime:  2  h  
Temp.  sensor  i n  cen tre  
o f  
specimen  

Con tact  
resi s tance  – 
M i l l i vo l t  
l eve l  
method  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

I n su l at i on  
res i s tance  

3a  1 08  Ω  m i n .  

Vo l tage  
proof  

4a  Accord i ng  to  6 . 4. 2  

P ressu re  
D i fferen ti al  

Test  1 4b  Not  appl i cabl e  

CP4  Impacti ng  
dust  and  
water  

1 4g      

CP4. 1  I P  code  
second  
characteri s -  
t i c  

 See  I EC  60529  I EC  60529:  
1 989,  Test  
1 4. 2 . 5  and  
Test  1 4 . 2 . 7  

 N o  l eakage  on  con tacts  

CP4. 2     I n su l at i on  
res i s tance  

3a  1 08  Ω  m i n .  

Vo l tage  
proof  

4a  Accord i ng  to  6 . 4. 2  

CP5   1 a  Unmated  connectors  Vi sual  
exam inat i on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r  
normal  operat i on  

a
 Test  pressu re  d i fferen ti al  appl i es  on l y  to  connectors  wi th  g l ass  to  metal  seal .
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7.8.2.6  Test  g roup  DP – Endurance 

Table  22  shows  a  test  g roup  DP.  

Table  22  – Test  g roup  DP 

Test  
phase  

Test  Measurement  
to  be  performed  

Requ i rement  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or   
cond i ti on  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

Al l  connector  styl es   

DP1  Resi stance  
to  f l u i ds  

1 9c  5  cycl es    The  f l u i d  u sed  for  
testi ng  i s  upon  
ag reement  between   
manu factu rer  and  user.  

DP2  Retreatmen t   C l eari ng  o f  specimen  
by wash i ng  bri ef l y  i n  
l i g h t  petro l  

Con tact  
res i s tance  
M i l l i vo l t  
l eve l  

2a  R i se  i n  re l ati on  to  i n i t i al  

val ues  5  mΩ  max.  

DP3     Vo l tage  
proof  

4a  Accord i ng  to  6 . 4. 2  

DP4    U nmated  connectors  Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r  
normal  operat ion  

 

7.8.2.7  Test  g roup  EP – Mou ld /Fi re  

Not appl i cable.  

7.8.2.8  Test  g roup  FP – Flu ids  

Not  appl icable.  

7.8.2.9  Test  g roup GP – Connection  method  tests  

Table  23  shows  the  test  g roup  GP.  

Table  23  – Test  g roup  GP 

Test  
phase  

Test  Measurement  
to  be  performed  

Requ i rement  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or   
cond i t ion  of  test  

Ti t l e  IEC  6051 2  
Test  No.  

Al l  connector  styl es   

GP1  So l derl ess  
connecti ons:  
screw,  
crimp,  
i nsu lati on  
d i splacemen t,  
i nsu lati on  
p i ercing ,  
press- i n  

I EC  60352  See  re l evan t  I EC  60352  
s tandard ,  
for  screw-type  
term inati ons  see  
re l evan t  I EC  60998-2-1  
o r  I EC  60999  

   

 

7.8.2.1 0  Test  g roup  HP – Accessories  

Not  appl icable.  

7.8.2.1 1  Test  g roup  KP – Cl imatic  sequence 

Not  appl icable.  
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7.8.2.1 2  Test  g roup  LP – Dynamic  corrosion  

Not  appl icable.  

7.8.2.1 3  Test  g roup MP – Electrical  transmission  requ irements  

These  tests  are  appl icable  for  connector for  balanced  pai r  cabl ing .  The  nom inal  impedance  of  

the  system  i s  1 00  Ω  .  The  measurements  shal l  be  performed  on  each  of  fou r pai rs  us ing  the  
pai r/pin  assignment  as  prescribed  i n  Annex A.  D i fferen t  connections  may resu l t  i n  reduced  
performance  of  the  connection  and  shou ld  be  avoided .  

Fu rther i n formation  may be  avai lable  from  the  manu factu rers  of  these  connectors.  

Cat  5  (accord ing  to  I SO 1 1 801 )  performance  l evel ,  respective  to  transmission  characteristi cs,  
i s  determ ined  accord ing  to  speci fi c  test  methods  described  i n  test  g roup MP,  see  Table  24.  
Cat  5  (accord ing  to  I SO 1 1 801 )  transmission  performance  i n teroperabi l i ty  shal l  be  
demonstrated  by testing  the  M8  connectors  wi th  a  D i rect  Fi xtu re  Jack (DFJ )  or  a  D i rect  
Fi xtu re  Plug  (DFP)  accord ing  IEC  6051 2-29-1 00.  Transmission  performance  and  backward  
compatibi l i ty  shal l  be  demonstrated  by testing  the  female  connectors  wi th  the  fu l l  range  of  
male  connectors  or  “ test  p lugs”  described  i n  I EC  6051 2-29-1 00.  

Al l  transmission  performance  requ i rements  apply  between  the  reference  planes  as  speci fied  
i n  I EC  6051 2-29-1 00.  

NOTE  I n  the  fo l l owing  Tabl e  24  f  i s  the  frequency expressed  i n  MHz.  
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Table  24  – Test  g roup MP (1  of 2)  

Test  
phase  

Test  Measurement  to  be  performed  

Ti tl e  IEC  6051 2  
Test  No.  

Severi ty or  
cond i t ion  of  test  

Ti t l e  IEC  6051 2  Test  
No.  

Requ i rements  

MP  1     Al l  pai rs   I n sert i on  l oss  29a Mated  connectors   

Al l  pai rs :  

≤  0 , 04  √f dB  from  1  MHz  
to  1 00  MHz  

Whenever  the  fo rmu la 
resu l ts  i n  a  val ue  l ess  
than  0 , 1  dB,  the  
requ i remen t  shal l  revert  
to  0 , 1  dB.  

MP  2     Al l  pai rs ,  bo th  
d i rect i ons ,  (pai r  to  
pai r)   

NEXT l oss  29c  Mated  connectors   

Al l  pai r  combinati ons:  

≥  83 -20 l og ( f)  dB  from  1  
MHz  to  1 00  MHz  

Whenever the  formu la 
resu l ts  i n  a  val ue  g reater  
than  75  dB,  the  
requ i remen t  shal l  revert  
to  75  dB.  

MP  3     Al l  pai rs ,  bo th  
d i rect i ons   

Retu rn  l oss  29b  Mated  connectors  

Al l  pai rs :  ≥  60 -20  l og  (f)  
dB  from  1  MHz  to  1 00  
MHz  

Whenever  the  formu la  
resu l ts  i n  a  val ue  g reater  
than  30  dB,  the  
requ i remen t  shal l  revert  
to  30  dB.   

MP  4     Al l  pai rs ,  bo th  
d i rect i ons ,  (pai r  to  
pai r)   

FEXT l oss  29d  Mated  connectors   

Al l  pai r  combinati ons:  

≥  75 , 1 -20  l og  (f)  dB  from  
1  MHz  to  1 00  MHz  

Whenever the  formu la 
resu l ts  i n  a  val ue  g reater  
than  75  dB,  the  
requ i remen t  shal l  revert  
to  75  dB.   

MP  5     Al l  pai rs ,  bo th  
d i rect i ons   

TCL 29f  Mated  connectors   

Al l  pai rs :  

≥  66-20 l og  (f)  dB  from  1  
MHz  to  1 00  MHz  

Whenever  the  formu la  
resu l ts  i n  a  val ue  g reater  
than  50  dB,  the  
requ i remen t  shal l  revert  
to  50  dB.  
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Table  24  (2 of 2)  

Test  
phase  

Test  Measurement  to  be  performed  

Ti t l e  IEC  6051 2  
Test  No.  

Severi ty or  
cond i ti on  of  

test  

Ti t l e  IEC  6051 2  
Test  No.  

Requ i rements  

MP  6     Al l  pai rs ,  bo th  
d i recti ons   

TCTL 29g   Mated  connectors   

Al l  pai rs :  

≥  66-20  l og  (f)  dB  from  
1  MHz  to  1 00  MHz  

Whenever  the  formu la 
resu l ts  i n  a  val ue  
g reater  than  50  dB,  the  
requ i remen t  shal l  
revert  to  50  dB.  

MP  7   I n pu t  to  
ou tpu t  
res i s tance   

 Measu remen t  
po i n ts  as  
defi ned  i n  7 . 3  
Al l  i n pu t/ou tpu t  
connector  paths   

M i l l i vo l t  l evel  
method  

2a   Accord i ng  to  6 . 4 . 5  o f  
I EC  60603-7:2008  for 
s i gnal  conductors  and  
I EC  60603-7-1  for  
sh i e l d i ng  

MP  8   Res i stance  
unbalance  

 Measu rement  
po i n ts  as  
defi ned  i n  7 . 3  
Al l  i n pu t/ou tpu t  
connector  path  
combi nati ons   

M i l l i vo l t  l eve l  
method  

2a   Accord i ng  to  6 . 4. 6  o f  
I EC  60603-7:2008  

MP  9     Al l  pai rs ,  bo th  
d i recti ons   

PS  NEXT 25 i   Mated  connectors   

Al l  pai rs :  

≥  80  – 20  l og (f)  dB  
from  1  MHz  to  1 00  MHz  

MP  1 0     Al l  pai rs ,  bo th  
d i recti ons   

PS  FEXT 25 i   Mated  connectors   

Al l  pai rs :  

≥  72 , 1  – 20  l og (f)  dB  
from  1  MHz  to  1 00  MHz  

Whenever  the  fo rmu la 
resu l ts  i n  a  val ue  
g reater  than  62  dB,  the  
requ i remen t  shal l  
revert  to  62  dB  

NOTE  Al l  measu remen ts  to  be  performed  on  mated  connectors .  Al though  the  mated  free  connector  can  be  
d i fferen t  accord i ng  to  the  requ i remen t  o f  the  test  s tandards ,  the  same  f i xed  connectors  shal l  be  used  for  each  of  
the  tests .   

 

7.9  Test  procedures  and  measuring  methods 

The  test  methods  speci fi ed  and  g i ven  i n  the  re levan t  standards  are  the  preferred  methods  
bu t  not  necessari l y  the  on l y  ones  wh ich  can  be  used.  I n  case  of  d ispu te,  however,  the  
speci fied  method  shal l  be  used.  

Un less  otherwise  speci fi ed ,  al l  tests  shal l  be  carri ed  ou t  under s tandard  atmospheric  
cond i tions  for  testi ng  as  speci f ied  i n  I EC  60068-1 .  

7.1 0  Pre-condi tion ing  

Before  the  tes ts  are  performed,  the  connectors  shal l  be  precond i ti oned  under cond i ti ons  
speci f ied  i n  I EC  60068-1  for  a  period  of  24  h ,  un less  otherwise  speci fied  by the  detai l  product  
speci f ication .  
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7.1 1  Wiring  and  mounting  of  specimens 

7. 1 1 .1  Wiring  

Where  wi ri ng  of  test  specimens  is  requ i red ,  the  detai l  product  speci ficati on  shal l  con tai n  
suff icien t  i n formati on  to  perform  the  tests .  

7.1 1 .2  Mounting  

When  mounti ng  i s  requ i red  i n  a  test,  the  connectors  shal l  be  r i g id l y  mounted  on  a  metal  
plate ,  a  pri n ted  board  or to  speci f ied  accessories ,  wh ichever i s  appl icable,  us i ng  the  normal  
mounting  method ,  f i xi ng  devices  and  panel  cu t-ou t  as  l ai d  down  in  the  detai l  product  
speci f ication .  
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Annex A 
( in formative)  

 
Contact  and  pair  designation  for balanced  cabl ing  

 

A.1  Recommendation  for cable connection  

As  described  i n  7. 8. 2 . 1 3  the  e lectrical  transmission  properti es  depend  on  the  pin  and  pai r  
assignment.  I n  i nstal lati ons  accord ing  to  TIA 568  B  recommendations  or  i n  m ixed  
con fi gurations  wi th  connectors  of  the  I EC  60603-7  series,  the  con tact  and  pai r  designation  
accord ing  to  Table  A. 1  and  Figu re  A. 1  i s  recommended .  

Table  A.1  – Example  of  contact  and  pair  designation  for  balanced  cabl ing  ( in formative)  

Pai r  Contact  Colour  

1  1  wh i te-orange  

3  orange  

2  2  wh i te-g reen  

4  g reen  

 

Male  connector Female  connector 

 
 

 

Figure  A.1  – Example  of  contact  arrangement  for  balanced  cabl ing  ( informative)  

 

___________ 
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