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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT –  

PRODUCT REQUIREMENTS –  
 

Part 3-1 1 9:  Rectangular connectors  – Detai l  speci fication  for shielded  and   
unshielded,  free  and  fixed  1 0-way connectors  with  push-pu l l  coupl ing   
for industrial  environments  for data  transmission  with  frequencies   

up  to 1 00  MHz 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t possib le  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I ndependent  certi fi cati on  bod ies  provide  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of 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,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  pub l i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC 61 076-3-1 1 9  has  been  prepared  by subcommittee  48B:  E lectrical  
connectors,  of I EC  techn ica l  committee  48:  E lectrica l  connectors  and  mechan ical  structures  
for e l ectrica l  and  electron ic equ ipment.  

Th is  fi rst  ed i ti on  cancels  and  replaces  I EC  PAS  61 076-3-1 1 9  publ ished  i n  201 3.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  
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The  text of th is  I n ternational  Standard  is  based  on  the  fo l lowing  documents :  

FDIS  Report  on  voti ng  

48B/2602/FDIS  48B/261 7/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i st  of a l l  parts  i n  the  I EC 61 076  series ,  publ ished  under the  general  ti tl e  Connectors for 
electronic equipment – Product requirements ,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp : //webstore. iec.ch "  i n  the  data  re lated  to  
the  speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  
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INTRODUCTION  

The I n ternational  E lectrotechn ical  Commission  ( IEC)  d raws  attention  to  the  fact that i t  i s  
cl aimed  that compl iance  wi th  th is  document may i nvolve  the  use  of a  paten t concern ing  
connectors  g i ven  in  th is  speci fication .  

The  IEC  takes  no  pos i ti on  concern ing  the  evidence,  va l i d i ty and  scope  of th is  paten t ri gh t.  

The  holder of th is  paten t ri gh t has  assured  the  I EC that he  i s  wi l l i ng  to  g ive  free  l icences  wi th  
appl ican ts  throughout  the  world .  I n  th is  respect,  the  statement of the  holder of th is  paten t  righ t 
i s  reg istered  wi th  the  I EC.  

I n formation  may be  obtained  from :  

HARTING  KGaA  
Marienwerderstrasse  3  
32339  Espelkamp 
Germany 

and  

Weidmü l l er I n terface  GmbH  & Co.  KG  
Kl ingenbergstraße 1 6  
32758  Detmold  
Germany 

Atten tion  is  d rawn  to  the  poss ib i l i ty that some of the  e lemen ts  of th is  I n ternational  Standard  
may be  the  subj ect of patent ri gh ts  other than  those  i denti fied  above.  I EC shal l  not be  held  
responsible  for i denti fying  any or a l l  such  paten t ri gh ts.  

I SO (www. iso. org/paten ts)  and  I EC (h ttp: //patents . iec.ch)  main ta in  on- l ine  data  bases  of 
paten ts  re levant to  the ir standards.  Users  are  encouraged  to  consu l t  the  data  bases  for the  
most up  to  date  in formation  concern ing  patents .  
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I EC SC 48B  – Connector speci fi cations  avai l abl e  from :  
I EC Genera l  secretariat  
or from  the  add resses  shown  on  the  i ns i de  cover.  

I EC 61 076-3-1 1 9  Ed .  1 . 0  

ELECTRONIC COMPONENTS  
DETAIL  SPECIFICATION  i n  accordance  wi th  
I EC 61 076-1  

 

Ou tl i ne  d rawing  
 

 
 
 

 
 

 

 

1 0-way rectangu lar connector 

round  contacts  Ø  1  mm  

screw or crimp  term inations,  sol der 
or pri n ted  board  connections  upon  
agreement  between  manufactu rer 

and  user 

sh iel ded  and  u nsh ie l ded ,  free  and  
fi xed  

for data  transm iss ion  wi th  
frequenci es  up  to  1 00  MHz 

wi th  push-pu l l  coupl i ng  

 F i xed  and  free  connectors,  for 
i ndustrial  envi ronments  

 

  

IEC  

IEC  
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CONNECTORS FOR ELECTRICAL AND ELECTRONIC EQUIPMENT –  
PRODUCT REQUIREMENTS –  

 
Part 3-1 1 9:  Rectangular connectors  – Detai l  speci fication  for shielded  and   
unshielded,  free and  fixed  1 0-way connectors  wi th  push-pu l l  coupl ing  
for industrial  environments  for data  transmission  with  frequencies   

up  to 1 00  MHz 
 
 
 

1  Scope 

This  part  of I EC 61 076-3  establ ishes  speci fications  and  test requ i rements  for 1 0-way sh ie l ded  
and  unsh ie lded  rectangu lar,  free  and  fixed  connectors ,  wi th  push-pu l l  coupl ing ,  for data  
transm ission  wi th  frequencies  up  to  1 00  MHz and  for use  i n  i ndustria l  environments.  

Th is  document speci fies  free  and  fixed  connectors  wi th  round  con tacts ,  su i table  for screw or 
crimp  term inations.  Other term inations  techn iques,  such  as  solder or pri n ted  board  
connections  are  upon  agreement between  manufacturer and  user.  The  free  and  fixed  
connectors  have  a  push -pu l l  l ocking  mechan ism  for I P65 and  I P67  protection  accord ing  to  
I EC 60529.   

Connectors  accord ing  th i s  document are  wi thou t breaking  capaci ty COC accord ing  to  3 . 9  of 
I EC 61 984: 2008,  therefore  they are  not  i n tended  to  be  engaged  or d isengaged  i n  normal  use  
when  l i ve  or under l oad ,  i f not otherwise  speci fi ed  by the  manufacturer.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl i es.  For undated  references,  the  latest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60050-581 : 2008,  International Electrotechnical Vocabulary – Part 581 : Electromechanical 
components for electronic equipment  

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

I EC  60068-2-20:2008,  Environmental testing – Part 2-20: Tests – Test T: Test methods for 
solderability and resistance to soldering heat of devices with leads  

I EC  60352-2,  Solderless connections – Part 2: Crimped connections – General requirements,  
test methods and practical guidance  

I EC  60352-5,  Solderless connections – Part 5:  Press-in  connections – General requirements,  
test methods and practical guidance  

I EC  6051 2-1 -1 ,  Connectors for electronic equipment – Tests and measurements – Part 1 -1 : 
General examination  – Test 1a: Visual examination  

I EC 6051 2-1 -2 ,  Connectors for electronic equipment – Tests and measurements – Part 1 -2: 
General examination  – Test 1b: Examination of dimension and mass  
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IEC 6051 2-2-1 ,  Connectors for electronic equipment – Tests and measurements – Part 2-1 : 
Electrical continuity and contact resistance tests – Test 2a: Contact resistance  – Millivolt level 
method  

I EC 6051 2-3-1 ,  Connectors for electronic equipment – Tests and measurements – Part 3-1 :  
Insulation  tests – Test 3a: Insulation  resistance  

I EC  6051 2-4-1 ,  Connectors for electronic equipment – Tests and measurements – Part 4-1 : 
Voltage stress tests – Test 4a: Voltage proof 

I EC 6051 2-5-1 ,  Connectors for electronic equipment – Tests and measurements – Part 5-1 : 
Current-carrying capacity tests – Test 5a: Temperature rise  

I EC  6051 2-6-3,  Connectors for electronic equipment – Tests and measurements – Part 6-3: 
Dynamic stress tests – Test 6c: Shock  

I EC 6051 2-6-4,  Connectors for electronic equipment – Tests and measurements – Part 6-4: 
Dynamic stress tests – Test 6d: Vibration (sinusoidal)  

I EC  6051 2-9-1 ,  Connectors for electronic equipment – Tests and measurements – Part 9-1 :  
Endurance tests – Test 9a:  Mechanical operation  

I EC  6051 2-1 1 -1 ,  Electromechanical components for electronic equipment – Basic testing 
procedures and measuring methods – Part 11 :  Climatic tests – Section 1 : Test 1 1a – Climatic 
sequence  

I EC  6051 2-1 1 -3,  Connectors for electronic equipment – Tests and measurements – Part 11 -3:  
Climatic tests – Test 11c:  Damp heat,  steady state  

I EC  6051 2-1 1 -4 ,  Connectors for electronic equipment – Tests and measurements – Part 11 -4:  
Climatic tests – Test 11d: Rapid change of temperature  

I EC 6051 2-1 1 -7,  Connectors for electronic equipment – Tests and measurements – Part 11 -7:  
Climatic tests – Test 11g:  Flowing mixed gas corrosion  test  

I EC 6051 2-1 1 -9,  Connectors for electronic equipment – Tests and measurements – Part 11 -9:  
Climatic tests – Test 11 i:  Dry heat  

I EC 6051 2-1 1 -1 0,  Connectors for electronic equipment – Tests and measurements –  
Part 11 -10: Climatic tests – Test 11 j:  Cold  

I EC 6051 2-1 1 -1 2,  Connectors for electronic equipment – Tests and measurements –  
Part 11 -12: Climatic tests – Test 11m: Damp heat,  cyclic  

I EC  6051 2-1 3-2 ,  Connectors for electronic equipment – Tests and measurements – Part 13-2:  
Mechanical operation tests – Test 13b: Insertion and withdrawal forces  

I EC  6051 2-1 3-5,  Connectors for electronic equipment – Tests and measurements – Part 13-5:  
Mechanical operation tests – Test 13e: Polarizing and keying method  

I EC  6051 2-1 5-1 ,  Connectors for electronic equipment – Tests and measurements – Part 15-1 :  
Connector tests (mechanical)  – Test 15a: Contact retention in  insert  

I EC 6051 2-1 5-6,  Connectors for electronic equipment – Tests and measurements – Part 15-6:  
Connector tests (mechanical)  – Test 15f:  Effectiveness of connector coupling devices  
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I EC 6051 2-1 5-7,  Connectors for electronic equipment – Tests and measurements – Part 15-7:  
Connector tests (mechanical)  – Test 15g: Robustness of protective  cover attachment  

I EC 6051 2-1 6-5,  Connectors for electronic equipment – Tests and measurements – Part 16-5:  
Mechanical tests on contacts and terminations – Test 16e: Gauge retention force (resilient 
contacts)  

I EC  6051 2-26-1 00,  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 26g  

I EC 60529: 1 989,  Degrees of protection  provided by enclosures (IP Code)   
I EC 60529: 1 989/AMD1 : 1 999  
IEC 60529: 1 989/AMD2:201 3  

I EC 60999-1 : 1 999,  Connecting devices – Electrical copper conductors – Safety requirements 
for screw-type and screwless-type clamping units – Part 1 :  General requirements and 
particular requirements for clamping units for conductors from 0, 2 mm2  up to 35 mm2  
(included)  

I EC  61 076-1 : 2006,  Connectors for electronic equipment – Part 1 :  Generic specification  

I EC  61 984: 2008,  Connectors – Safety requirements and tests  

I EC 621 97-1 : 2006,  Connectors for electronic equipment – Quality assessment requirements – 
Part 1 :  Generic specification  

I EC  62430: 2009,  Environmentally conscious design for electrical and electronic products  

I EC  Gu ide  1 09,  Environmental aspects – Inclusion in  electrotechnical product standards  

I SO  1 28  (a l l  parts) ,  Technical drawings – General principles of presentation  

I SO  1 1 01 : 201 7,  Geometrical product specifications (GPS)  – Geometrical tolerancing – 
Tolerances of form,  orientation,  location and run-out  

I SO  1 302: 2002,  Geometrical Product Specifications (GPS)  – Indication of surface texture in  
technical product documentation  

I SO  1 1 469: 201 6,  Plastics – Generic identification and marking of plastic products  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g i ven  i n  I EC  60050-581  apply.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard ization  at  the  fo l l owing  
addresses:  

•  I EC E lectroped ia:  avai lable  at  h ttp : //www.electroped ia.org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso. org/obp  
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4 Technical  information  

4.1  Ratings  and  characteristics  

4. 1 . 1  Rated  current  

The m in imum  value  i s  3  A at an  ambien t temperature  of 40  °C  for 0 , 5  mm 2  (AWG  20) ,  a l l  
con tacts .  The  upper l im i ti ng  temperature  (ULT)  i s  70  °C.  

4. 1 .2  Rated  vol tage  

50  V a. c.  /  60  V d . c.  for assembled  connectors .  

4. 1 .3  Insu lation  resistance  

The  m in imum  value  i s  1 00  MΩ.  

4. 1 .4  Vol tage  proof 

The  m in imum  value  is  1  500  V a. c.  r.m . s. ,  con tact-to-contact and  con tact-to-sh ield ,  i f 
appl icable.  

4.2  Performance  l evels  

To be  speci fied  by the  manufacturer.  

4.3  Compatibi l i ty l evels  

Connectors  accord ing  to  th is  document shal l  be  i n termateable  i n  accordance  wi th  
I EC 61 076-1 : 2006.  

4.4 Cl imatic categories  

Cond i tions:  accord ing  to  I EC 60068-1  and  Table  1 .  

Table  1  – Cl imatic  category 

Cl imatic  
category 

Lower 
temperature  

°C  

Upper 
temperature   

°C  

Damp heat s teady state  
(days)  

40/070/21  -40    70  21  

 

4.5  Clearance  and  creepage d istances  

Clearance and  creepage  d istances  shal l  be  measured  accord ing  to  I EC  6051 2-1 -2  wi th  the  
fol lowing  add i ti onal  requ i rement.  

For these  connectors  clearance and  creepage d istances  shal l  be  measured  on l y i n  mated  
posi tion .  

M in imum  clearance:  0 , 8  mm .  

M in imum  creepage  d istance:  1 , 0  mm.  
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4.6  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.  The  pos i tion  of the  contacts  shal l  be  identi fi ed  by a  su i table  marking  
accord ing  to  F igures  2  and  3.  

5 Dimensional  information  

5.1  General  

Drawings  shal l  comply wi th  the  re levan t parts  of I SO  1 28  and  geometrical  tolerances  are  
g iven  i n  accordance wi th  I SO  1 1 01 .  D imensions  are  g i ven  in  m i l l imetres;  d rawings  are  shown  
i n  fi rst  ang le  projection .  The  shape  of the  connectors  may deviate  from  those  g i ven  i n   
F i gu re  1  and  i n  the  fo l lowing  drawings  as  l ong  as  the  speci fi ed  d imensions  are  not i n fl uenced .  

The  fo l l owing  requ i rements  shal l  appl y to  the  complete  connector cons isti ng  of both  the  free  
and  fixed  connectors.  

For safety aspects  I EC  61 984  is  appl icable .  

M issing  d imensions  shal l  be  chosen  accord ing  to  the  common  characteristics  and  in tended  
use.  The  i n terface  d imensions  of the  female  s tyle  shal l  be  chosen  accord ing  to  the  common  
characteristics  of the  male  s tyles.  

5.2  Isometric view and  common  features  

 

Figure 1  – Fixed  (male)  and  free (female)  connector 

5.3  Engagement (mating)  in formation  – Contact  l evels  and  sequencing  

Al l  con tacts  shal l  have  the  same con tact l evel  (no  fi rst-make l ast-break contact) .  

IEC  
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5.4  Fixed  connectors  

5.4. 1  Dimensions  

Figure  2  and  Table  2  provide  the  d imensional  requ irements  for the  fixed  connectors .  

Dimensions in  millimetres 

 

1 )  Seal ,  to  comply wi th  test  cond i ti ons  as  per I EC 60529  ( I P65/I P67  protection ),  test  schedu le  AP  1 4  to  AP  1 6.  

Figure 2  – Fixed  connector 

IEC  
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Table  2  – Dimensions  of the  fixed  connector 

Dimensions in  millimetres 

Letters  M in imum Nominal  Maximum 

A1  1 8, 1 7  1 8, 2  1 8, 23  

A2  21 , 45  21 , 5  21 , 55  

A3  2 , 6  2 , 7  2 , 8  

A4  1 8, 1 7  1 8, 2  1 8, 23  

A5  20, 1  20, 2  20, 3  

A6  2 , 77  2 , 8  2 , 83  

A7  1 4, 75  1 4 , 8  1 4 , 85  

A8  5, 95  6  6 , 05  

A9  1 , 3  1 , 5  1 , 7  

A1 0  29  30  31  

A1 1  1 , 9  2  2 , 1  

A1 2  0 , 6  0 , 65  0 , 7  

A1 3  1 , 85  1 , 9  1 , 95  

A1 4    2 , 1  

A1 5  21 , 3  21 , 7  22, 1  

A1 6  8 , 25  8, 3  8 , 35  

A1 7  3, 7  3 , 8  3 , 9  

A1 8   2 , 4   

A1 9   3   

A20   6   

A21   9   

A22  1 0, 4  1 0 , 5  1 0, 6  

A23  1 3, 05  1 3, 1 5  1 3 , 25  

A24  2 , 8  2 , 9  3  

A25  9 , 25  9, 35  9 , 45  

A26  4 , 85  4 , 95  5, 05  

A27  4 , 8  5, 3  5, 8  

A28  6, 9  7  7 , 1  

A29  0 , 97  ø1  1 , 03  

A30  1 0, 05  1 0, 1 5  1 0 , 25  

 

5.4.2  Terminations  

Accord ing  to  I EC  61 984:2008,  6. 6.  Screw-type  term inations  accord ing  to  I EC 60999-1  or 
crimp term inations  accord ing  to  I EC 60352-2.  Other term inations  techn iques,  such  as  solder 
or pri n ted  board  connections  e. g .  per I EC 60352-5  are  upon  agreement between  manufacturer 
and  user.  

5.5  Free  connectors  

5.5. 1  Dimensions  

Figure  3  and  Table  3  provide  the  d imensional  requ i rements  for the  free  connectors .  
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Dimensions in  millimetres 

  

1 )   Area  for sh ie l d -connection  

2)   Reference  p lane  for I P65/I P67  seal i ng  

Figure 3  – Free connector 

  

IEC  

Provided by IHS Markit under l icense with  IEC



I EC 61 076-3-1 1 9: 201 7  © I EC  201 7  – 1 7  –  

Table  3  – Dimensions  of the  free  connector 

Dimensions in  millimetres 

Letters  M in imum Nominal  Maximum 

B1    29  

B2  1 8, 03  1 8, 06  1 8, 09  

B3  2 , 6  2 , 7  2 , 8  

B4  8 , 75  8, 85  8 , 95  

B5  1 8, 03  1 8, 06  1 8, 09  

B6    22 , 8  

B7  2 , 67  2 , 7  2 , 73  

B8   2 , 4   

B9   3   

B1 0   6   

B1 1   9   

B1 2  1 0, 1  1 0 , 2  1 0, 3  

B1 3  1 2 , 7  1 2 , 75  1 2 , 8  

B1 4  7, 5    

B1 5  20, 55  20, 85  21 , 1 5  

B1 6    20, 5  

B1 7  1 0, 1    

B1 8  2 , 5  2 , 6  2 , 7  

B1 9  4 , 7  4 , 75  4 , 8  

B20    3 , 1  

B21  7    

B22  6, 5    

 

5.5.2  Terminations  

Accord ing  to  I EC  61 984: 2008, 6. 6 .  Screw-type  term inations  accord ing  to  I EC  60999-1  or crimp 
term inations  accord ing  to  I EC  60352-2.  Other term inations  techn iques,  such  as  solder or 
prin ted  board  connections  e . g .  per I EC 60352-5  are  upon  agreement between  manufacturer 
and  user.  

5.5.3  Accessories  

Not appl icable.  

5.6  Mounting  information  for connectors  – Mounting  on  panels  

Mounting  i n formation  for the  fixed  connector shal l  be  in  accordance  wi th  F igure  4  and  Table  4 .  

Provided by IHS Markit under l icense with  IEC



 – 1 8  – I EC 61 076-3-1 1 9: 201 7  © I EC  201 7  

Dimensions in  millimetres 

 

Figure 4 – Panel  cut-out 

Table  4 – Panel  cut-out  

Dimensions in  millimetres 

Letters  M in imum Nominal  Maximum 

A50  1 8, 35    

A51  21 , 95    

A52  32 , 9  33  33, 1  

A53  -  -  R 1 , 25  

A54  -  M3  or a l ternati vel y Ø  
3 , 2  

-  

 

5.7  Gauges  – S izing  gauges  and  retention  force  gauges  

Figu re  5  and  Table  5  show the  gauge  d imensions.  Materia l :  tool  steel ,  hardened .  

 =surface  roughness  accord ing  to  I SO  1 302:  Ramax  =  0 , 25  µm ,  Ramin  =  0 , 1 5  µm  m in .  

 

Figure 5  – Gauge  

  

IEC  
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a
 

l  
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Table  5  – Gauge  d imensions  

Gauge  Mass  
g  

Appl ication  a  
mm  

l  
mm  

Nom  pin  

∅  mm  

P1   S i zi ng  
1 , 03   0

01,0+

 
1 0  

1 , 00  
P2  25  Retention  force  

0 , 97   01,0

0

−  
1 0  

 

6 Characteristics  

6.1  General  

Connectors  shal l  be  tested  under the  cond i tions  g iven  in  th is  document and  meet the  re levant 
requ i rements  speci fied .  The  methods  accord ing  to  I EC  621 97-1  shou ld  be  appl ied  for qual i ty 
assessment upon  agreement between  manufacturer and  user.  

6.2  Pin  assignment and  other defin i tions  

For p i n  ass ignment see  F igures  2  and  3.  

6.3  Classification  in to  cl imatic categories  

Cond i tions:  accord ing  to  I EC 60068-1  and  Table  1 .  

6.4  Electrical  characteristics  

6.4. 1  Creepage  and  clearance d istances  

See  4. 5.  Reductions  i n  creepage  or clearance  d istances  may occur due  to  the  pri n ted  board  
or wi ring  used ,  and  shal l  du l y be  taken  i n to  account.  

NOTE  I EC 61 984: 2008,  excerpt from  6. 1 9. 2  – Creepage  d i stances:  For a  connector wi th  a  deg ree  of protection  
I P54  or h i gher accord i ng  to  I EC 60529,  the  i nsu lati ng  parts  i ns i de  the  enclosure  may be  d imensioned  for a  l ower 
pol l u ti on  degree.  Th i s  l ower pol l u ti on  degree  a l so  appl i es  to  mated  connectors  where  the  enclosu re  i s  ensu red  by 
the  connector housi ng  and  wh i ch  may on ly be  d i sengaged  for test  and  main tenance  purposes.  

6.4.2  Vol tage  proof 

Cond i tion :  I EC  6051 2-4-1 ,  test 4a  at  standard  atmospheric cond i tions.  

Al l  varian ts:  1  500  V a . c.  r.m .s. ,  contact-to-con tact and  con tact-to-sh iel d ,  i f appl icable.  

6.4.3  Current-carrying  capaci ty 

Cond i tions:  I EC  6051 2-5-1 ,  test  5a,  temperature  ri se.  

Al l  con tacts ,  see  4. 1 . 1 .  

6.4.4  Contact resistance  

Cond i tions:  I EC  6051 2-2-1 ,  test  2a.  

Al l  con tacts :  I n i ti a l  va l ue  1 0  mΩ  max. ,  ri se  i n  re lation  to  i n i tia l  va lue  1 5  mΩ  maximum.  

6.4.5  Sh ield  to  sh ield  resistance  

Cond i tions:  I EC  6051 2-2-1 ,  test  2a.  
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Connection  poin ts:  cable  term ination  to  cable  term ination .  

Sh ie l d  ( i f any) :  1 00  mΩ  maximum .  

6.4.6  Insu lation  resistance  

Cond i tions:  I EC  6051 2-3-1 ,  test  3a.  

Method  B ,  mated  connectors  at s tandard  atmospheric cond i ti ons.  

Test vol tage:  500  V d . c.  

Each  con tact to  a l l  others:  1 00  MΩ  m in .  

6.5  Transmission  characteristics  

6.5. 1  General  

Compl iance  to  th is  document,  i n  respect to  transm iss ion  characteristi cs,  i s  determ ined  
accord ing  to  speci fic  test  methods  described  i n  test group  HP,  see  Table  1 4  for symmetrica l  
pa i r cables.  

Al l  transm ission  performance requ i rements  shal l  appl y between  the  reference p lanes  
speci fied  i n  I EC  6051 2-26-1 00.  

Al l  transm iss ion  resu l ts  shal l  report  the  worst case  overal l  for the  correspond ing  pair or pai r 
combination  after testi ng  a l l  the  samples.  

NOTE  I n  the  fol l owi ng  subclauses,  f i s  the  frequency,  expressed  i n  MHz.  

6.5.2  Insertion  loss  

Cond i tions:  I EC  6051 2-26-1 00,  test  26a,  mated  connectors.  

Al l  pa i rs :  ≤  0, 04x√ f dB  from  1  MHz to  1 00  MHz.  

Whenever the  formu la  resu l ts  i n  a  va lue  l ess  than  0 , 1  dB,  the  requ irement shal l  revert to   
0 , 1  dB.  

6.5.3  Return  loss  

Cond i tions:  I EC  6051 2-26-1 00,  test  26b,  mated  connectors.  

Al l  pa i rs :  ≥  60-20 log  (f)  dB  from  1  MHz to  1 00  MHz.  

Whenever the  formu la  resu l ts  i n  a  va lue  greater than  30  dB,  the  requ i rement shal l  revert  to   
30  dB.  

6.5.4  NEXT 

Cond i tions:  I EC  6051 2-26-1 00,  test  26c,  mated  connectors.  

Al l  pa i r combinations:  ≥  83-20 log  (f)  dB  from  1  MHz to  1 00  MHz.  

Whenever the  formu la  resu l ts  i n  a  va lue  greater than  75  dB,  the  requ i rement shal l  revert  to   
75  dB.  
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6.5.5  FEXT 

Cond i tions:  I EC  6051 2-26-1 00,  test  26d ,  mated  connectors.  

Al l  pa i r combinations :  ≥  75, 1 -20 log  (f)  dB  from  1  MHz to  1 00  MHz .  

Whenever the  formu la  resu l ts  i n  a  va lue  greater than  75  dB,  the  requ i rement shal l  revert  to   
75  dB.  

6.5.6  Transverse  conversion  loss  

Cond i tions:  I EC  6051 2-26-1 00,  test  26f,  mated  connectors .  

Al l  pa i rs :  ≥  66-20 log  (f)dB  from  1  MHz to  1 00  MHz.  

The  TCL for frequencies  that  g ive  calcu lated  values  greater than  50  dB  can  revert to  the  
m in imum  requ irement of 50  dB .  

6.5.7  Transverse  conversion  transfer loss  

Cond i tions:  I EC  6051 2-26-1 00,  test  26g ,  mated  connectors.  

Al l  pa i rs :  ≥  66-20 log  (f)  dB  from  1  MHz to  1 00  MHz.  

The  TCTL for frequencies  that g ive  ca lcu lated  values  greater than  50  dB  can  revert to  the  
m in imum  requ irement of 50  dB .  

6.5.8  Transfer Impedance  

Cond i tions:  I EC  6051 2-26-1 00,  test  26e,  mated  connectors.  

Al l  pa i rs :   ≤  0 , 1  x  f0, 3  Ω   from  1  MHz to  1 0  MHz and   
≤  0 , 02  x  f Ω from  1 0  MHz to  80  MHz .  

6.6  Mechan ical  characteristics  

6.6. 1  Mechan ical  operation  

Cond i tions:  I EC  6051 2-9-1 ,  test  9a.  

Standard  atmospheric cond i tions,  Speed :  1 0  mm/s max. :  

500  operations  (matings  and  unmatings) .  

6.6.2  Effectiveness  of connector coupl ing  devices  

Cond i tions:  I EC  6051 2-1 5-7,  test  1 5f.  

A force  of 50  N  shal l  be  appl ied  at  the  end  of the  free  housing  to  load  the  coupl ing  device  wi th  
the  maximum  torque  for a  time  of 60  s ,  and  a  force  rise  of 44 ,5  N /s  max.  

6.6.3  Insertion  and  withdrawal  forces  

Cond i tions:  I EC  6051 2-1 3-2 ,  test  1 3b,  speed :  50  mm/m in  maximum .  

Al l  types,  i nsertion  and  wi thdrawal :  Fmax  =  50  N .  
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6.6.4  Contact retention  in  insert  

Cond i tions:  I EC  6051 2-1 5-1 ,  test  1 5a.  

Force:  Fmin  =  40  N .  

6.6.5  Polarizing  and  coding  method  

Cond i tions:  I EC  6051 2-1 3-5,  test  1 3e  and  I EC 61 984.  

Force  F for preventing  un in tended  mating ,  Fmin  =  20  N  or 1 , 5  times  the  i nsertion  force,  

wh ichever i s  h igher.  

6.7  Other characteristics  

6.7. 1  Vibration  (s ine)  

Cond i tions:  I EC 6051 2-6-4,  test  6d ,  frequency range  1 0  Hz to  500  Hz,  d isp lacement 0, 35  mm  
peak-to-peak,  acceleration  50  m /s2

 
r.m .s. ,  d uration  2  h  each  axis,  3  axis.  

6.7.2  Shock 

Cond i tions:  I EC  6051 2-6-3,  test  6c,  acceleration  500  m /s2 .  

Duration :  1 1  ms,  hal f-s ine  wave,  3  shocks  i n  each  axis  and  d i rection ,3  axes.  

6.7.3  Degree of protection  provided  by enclosures  ( IP-code)  

Cond i tions:  I EC  60529: 1 989,  test  1 4 . 2. 5  and  test 1 4. 2. 7  (second  numeral )  and  I EC  60529,  
test 6,  Table  7  (fi rst numeral ) .  

I P65  and  I P67  accord ing  to  I EC 60529: 1 989,  connectors  shal l  be  tested  i n  mated  and  l ocked  
pos i tion .  

6.7.4  Screen  and  sh ield ing  properties  

Shie lds  shal l  meet the  re levan t requ irements  of 6 . 4. 5  and  6. 5. 8.  

6.8  Environmental  aspects  

6.8. 1  Marking  of insu lation  material  (plastics)  

I f appl icable  and  reasonable,  a l l  p lastic materia l  shal l  be  marked  accord ing  to  I SO  1 1 469  to  
ease  recycl i ng .   

6.8.2  Design/use  of material  

The des ign  shal l  take  in to  account the  re levant I EC  recommendations  for des ign ing  products  
( I EC 62430)  and  the  use  of material  ( I EC Gu ide  1 09)  wi th  regard  to  the  environment.  
Compl iance  i s  checked  by i nspection .  

7 Test schedule  

7. 1  General  

7. 1 . 1  In troductory remarks  

This  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 irements  wh ich  shal l  be  met.  
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Un less  otherwise  speci fi ed ,  mated  sets  of connectors  shal l  be  tested .  Care  shal l  be  taken  to  
keep a  particu lar combination  of connectors  together during  the  complete  test sequence;  
when ,  e . g .  unmating ,  shal l  be  necessary for a  certa in  test,  the  same connectors  shal l  be  
mated  for the  subsequent tests.  

I n  the  fol l owing ,  a  mated  set of connectors  shal l  be  ca l led  a  specimen .  

7. 1 .2  Cl imatic category 

The cl imatic category shal l  meet the  re levant  requ i rements  of 4 . 4.  

7. 1 .3  Clearance  and  creepage d istances  

Creepage and  clearance  d istances  shal l  meet the  re levant  requ i rements  of 4 . 5.  

7. 1 .4  Arrangement  for contact and  sh ield  resistance  measurement  

Cond i tions:  I EC  6051 2-2-1 ,  test  2a.  

The  measurement of con tact res istance  shal l  be  carried  ou t on  the  number of contacts  
speci fied .  Any subsequent measurements  of con tact res istance  shal l  be  made  on  the  same 
con tacts.  

The  res istance  of the  wi res  between  each  measurement poin t  as  deta i l ed  i n  F igure  6  and  the  
term ination  poin ts  between  wi re  and  con tact on  the  free  and  fixed  connectors  shou ld  be  
measured  or calcu lated .  

The  res istance  of the  wi res  shal l  be  subtracted  from  the  measured  value  to  fu l fi l  the  speci fied  
con tact  or sh ie ld  res istances.  

Dimensions in  millimetres 

 

Figure 6  – Contact  / sh ield  resistance arrangement  

7. 1 .5  Arrangement for dynamic  stress  tests  

Cond i tions:  I EC 6051 2-6-3  and  I EC 6051 2-6-4,  tests  6c and  6d  respectivel y,  test arrangement 
as  per F igure  7.  

  

IEC  

Free  connector  Measurement 

     poi n ts  
Cabl e  

Measurement 

poin ts  
Cable  

80  80  

Fixed  connector  
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Dimensions in  millimetres 

 

Figure 7  – Connector vibration  and  shock test  arrangement 

7. 1 .6  Arrangement for testing  static  l oad;  axial  

Not appl icable.  

7. 1 .7  Wiring  of specimens  

As speci fied  by the  manufacturer and  user and  representing  re levant appl ications .  

7.2  Test schedules  

7.2. 1  Basic  (m in imum)  test  schedu le  

Not appl icable.  

7.2.2  Fu l l  test  schedule  

7.2.2 .1  General  

The number of test specimens  for each  group  and  the  number of contacts  tested  shal l  be  as  
g iven  i n  Table  6.  A visual  exam ination  accord ing  to  6051 2-1 -1  shal l  be  performed  on  a l l  test  
specimens.   

Contact res istance  measurements  and  contact  d i sturbance  measurements  may be  performed  
on  d i fferen t contacts .  I t  i s  perm issib le  to  prepare  separate  connectors  for each .  

D imensions  shal l  be  measured  that affect cl earance and  creepage d istances  and  other cri tical  
d imensions  that affect i n termateabi l i ty.  

The  test parameters  requ i red  shal l  not be  l ess  than  those  l i s ted .  The  fo l l owing  tests  speci fy 
the  m in imum  characteristics  to  be  checked  and  the  m in imum  requ irements  to  be  fu l fi l l ed .  The 
test resu l ts  shal l  be  wri tten  down  in  a  test report.  

IEC  

Free  connector  
Fixed  

connector  

Cable  

Cable  cl amp  

Cabl e  

Fixtu re  

Cable  cl amp  

Mounti ng  pane l  
70  

50  
70  

50  
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Table  6  – Number of test specimens  and  contacts  

Test g roup  AP  BP  CP  DP  EP  HP  

Test 
specimens  

3  3  3  3  3  2  

Number of 
con tacts  

a l l  a l l  a l l  a l l  a l l   

 

7.2.2 .2  Test g roup P  – Prel iminary 

Al l  specimens  shal l  be  subject to  the  fol lowing  tests ,  see  Tables  7  to  1 3.  

Table  7  – Test group  P  

Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

P1  Genera l  
exam inati on  

 Unmated  
connectors  

Vi sual  
exam inati on

 
1 a  There  shal l  be  no  

defect  that  wou l d  impai r 
normal  operation .  

Exam ination  
of 
d imensions  

1 b  The  d imensions  shal l  
comply wi th  those  
speci fi ed  i n  the  re levant  
fi gu re  of Cl ause  5.  

P2  Polari zi ng  
method

 
1 3e  Shal l  be  as   

per 6 . 6. 5.  
F
mi n

 =  20  N  or 
1 , 5  times  of the  
i nserti on  force  

   

P3     Con tact 
res i stance  

2a  Al l  con tacts:  1 0  mΩ 
max i n i ti a l  val ue.  

P4     Sh ie l d  to  
sh iel d  
res i stance  

2a  Shal l  be  as  per 6 . 4 . 5,  

1 00  mΩ  max.  

P5     I nsu lation  
res i stance

 
3a  Shal l  be  as  per 6 . 4 . 6  

1 00  MΩ  m i n .  

P6     Vol tage  
proof 

4a  Shal l  be  as  per 6 . 4 . 2 ,  
No  break down  or 
fl ashover.  
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7.2.2 .3  Test group  AP  – Dynamic/cl imatic  

Al l  specimens  shal l  be  subject to  the  fol l owing  tests.  

Table  8  – Test group  AP  

Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

AP1     I nserti on  
and  
wi thd rawal  
forces  

1 3b  Shal l  be  as  per 6 . 6. 3  

F
max

 =  50  N  

AP2  Rapi d  
change  of 
temperatu re  

1 1 d  -40  °C  to  +70  °C  
mated  
connectors  

25  cycles  

t
1
 =  30  m in  

   

AP3     I nsu lation  
res i stance  

3a  Shal l  be  as  per 6 . 4 . 6  

1 00  MΩ  m i n  

AP4     Contact 
res i stance  

2a   Shal l  be  as  per 6 . 4. 4  

Al l  contacts ,  ri se  i n  
rel ati on  to  i n i ti a l  val ue:  
1 5  mΩ max.  

AP5     Sh ie l d  to  
sh ie l d  
res i stance   

2a  Shal l  be  as  per 6 . 4 . 5  

1 00  mΩ  max.  

AP6     Vol tage  
proof 

4a  Shal l  be  as  per 6 . 4. 2 .  

No  break down  or 
fl ashover 

AP7     Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r 
normal  operation .  

AP8  Cl imati c  
sequence  

1 1 a  Mated  
connectors  

   

AP8. 1  Dry heat  1 1 i  +70  °C,  1 6  h    There  shal l  be  no  
defect  that  wou l d  impai r 
normal  operation  

AP8. 2  Damp heat,  
cycl i c  

1 1 m  40  °C  to  25  °C  
heat  

93  %  hum id i ty  

1  cycle   

  There  shal l  be  no  
defect  that  wou l d  impai r 
normal  operation  

AP  8. 3  Cold  1 1 j  -40  C°  

Durati on :  2  h  

Recovery time:  
2  h  

   

AP  8. 4  Damp heat,  
cycl i c  

1 1 m  40  °C  to  25  °C  
heat  

93  %  hum id i ty  

5  cycles  

    

AP  8. 5     Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r 
normal  operation  
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Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

AP9    I nsu lation  
res i stance   

3a  Shal l  be  as  per 6 . 4. 6  

1 00  MΩ  m i n  

AP1 0     Vol tage  
proof 

4a  Shal l  be  as  per 6 . 4. 2  

no  break down  or 
fl ashover 

AP1 1     Con tact  
res i stance  

2a   Shal l  be  as  per 6 . 4. 4  

Al l  con tacts,  ri se  i n  
re l ati on  to  i n i ti a l  va l ue:  
1 5  mΩ  max.  

AP1 2     Sh iel d  to  
sh iel d  
res i stance  

2a  Shal l  be  as  per 6 . 4. 5  

1 00  mΩ  max.  

AP1 3  Effecti ve-
ness  of 
connector 
coupl i ng  
device   

1 5f Cond i ti ons  shal l  
be  as  per 6 . 6 . 2 .  
Appl i ed  force  50  
N  and  du rati on  
60  s ,  force  ri se  
44, 5  N /s  max.  

  There  shal l  be  no  
defect that  wou l d  impai r 
normal  operation .  

AP1 4  Protection   
I PX5  

 Water j ets  
( I PX5)  6 , 3  mm  
nozzl e  

Test cond i ti ons   
as  per 
I EC 60529: 1 989,  
Table  8 ,  1 4 . 2 . 5  

  No  l eakage  on  contacts  

AP1 5  Protection  
I PX7  

 1 m ,  30  m in  

Test cond i ti ons   
as  per 
I EC 60529: 1 989,  
Table  8 ,  1 4 . 2 . 7  

  No  l eakage  on  contacts  

AP1 6  
 

Protection  
I P6X 

 Dust  chamber 
wi th  u nder 
pressu re  

Test cond i ti ons   
as  per 
I EC 60529: 1 989,  
Table  7 , 1 3. 4  and  
1 3. 6  

  No  deposi t  of d ust  
observable  i ns i de  the  
enclose  at  the  end  of 
the  test  

AP  1 7     I nserti on  
and  
wi thd rawal  
forces  

1 3b  Shal l  be  as  per 6 . 6. 3  

F
max

=  50  N  

AP  1 8    Not  appl i cable     

AP  1 9     Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  impai r 
normal  operation .  
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7.2.2 .4  Test group  BP – Mechanical  endurance  

Al l  specimens  shal l  be  subject to  the  fol l owing  tests.  

Table  9  – Test group  BP  

Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

BP 1     Gauge  
reten tion  
force  

1 6e  Cond i ti ons  shal l  be  as  
per 5 . 7 . 1 .  
The  gauge  P2  shal l   
be  retained .  

BP  2     I nserti on  
and  
wi thd rawal  
forces  

1 3b  Cond i ti ons  shal l  be  as  
per 6 . 6 . 3 .  

F
max

 =  50  N .  

BP  3  Mechan i -
cal  
operati on  
(ha l f of the  
speci fi ed  
number of 
cycles)  

9a  250  operati ons,  
i ncl ud i ng  push-
pu l l  l ocking  
system ,  see  
6 . 6 . 1   

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

BP  4     Con tact  
res i stance  

2a   Cond i ti ons  shal l  be  as  
per 6. 4. 4.  

Al l  contacts ,  ri se  i n  
rel ation  to  i n i ti a l  val ue:  
1 5  mΩ max.  

BP  5     Sh iel d  to  
sh iel d  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6. 4. 5.  

1 00  mΩ  max.  

BP6. 1  F lowi ng  
m ixed  gas  
corros ion  
test  

1 1 g  Method  4 ,  test-
duration  of 4  
days  
The  specimens  
shal l  be  
exposed  to  
FMG  i n  
unmated  
cond i ti on  

   

BP6. 2     Con tact  
Resistance  

2a  Cond i ti ons  shal l  be  as  
per 6. 4. 4.  

Al l  contacts ,  ri se  i n  
rel ation  to  i n i ti a l  val ue  

1 5  mΩ  max.  

BP  6 . 3     Sh iel d  to  
sh iel d  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6. 4. 5.  

1 00  mΩ  max.  

BP7  Mechan i -cal  
operati on  
(remain i ng  
number of 
operati ons)  

9a  250  operati ons,  
i ncl ud i ng  push-
pu l l  l ocking  
system ,  see  
6 . 6 . 1  

Vi sual  
exam inati on  

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

BP8     Con tact 
res i stance  

 
2a   Cond i ti ons  shal l  be  as  

per 6 . 4 . 4 .  

Al l  contacts,  ri se  i n  
rel ati on  to  i n i ti a l  val ue  

1 5  mΩ  max.  
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Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

BP 9     Sh iel d  to  
sh ie l d  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6 . 4 . 5.  

1 00  mΩ  max.  

BP1 0     Vol tage  
proof 

4a  Cond i ti ons  shal l  be  as  
per 6 . 4 . 2 .  

No  break down  or 
fl ashover 

BP1 1     Polari zi ng  
method  

1 3e  Not  appl i cable  

BP1 2  Effecti ve-
ness  of 
connector 
coupl i ng  
device  

1 5f Cond i ti ons  shal l  
be  as  per 6 . 6 . 2 .  
Appl i ed  force  
50  N  and  
duration  60  s ,  
force  ri se  44, 5  
N /s  max 

   

BP1 3     Vi sual  
exam inati on  

1 a  There  shal l  be  no  defect 
that  wou ld  impai r normal  
operati on .  
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7.2.2 .5  Test group  CP – Moisture  

Al l  specimens  shal l  be  subject to  the  fo l l owing  tests.  

Table  1 0  – Test group CP  

Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
Condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

CP1     I nserti on  
and  
wi thd rawal  
forces  

1 3b  Cond i ti ons  shal l  be  as  
per 6 . 6 . 3 .  

F
max

 =  50  N  

CP2  Damp heat,  
s teady state  

1 1 c 40  °C  ,  93  %  
re l .  h um id i ty  

21  d ays,  
Polari zation  
vol tage  60  V 
DC  

  Polari zation  vol tage  
60  V DC,  con tact-to-
con tact  and  i f 
appl icabl e  60  V 
con tact-to-sh ie l d  

CP3     I nsu lation  
res i stance  

3a  Cond i ti ons  shal l  be  as  
per 6. 4. 6.  

1 00  MΩ  m i n  

CP4     Vol tage  
proof 

4a  Cond i ti ons  shal l  be  as  
per 6. 4. 2 .  

No  break down  or 
fl ashover 

CP5     Con tact  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6. 4. 4.  

Al l  contacts ,  ri se  i n  
rel ation  to  i n i ti a l  val ue  

1 5  mΩ  max.  

CP  6     Sh iel d  to  
sh iel d  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6. 4. 5.  

1 00  mΩ  max.  

CP7     I nserti on  
and  
wi thd rawal  
forces  

1 3b  Cond i ti ons  shal l  be  as  
per 6. 6. 3.  

F
max

=  50  N .  

CP8  Contact 
retention  i n  
i nsert  

1 5a  6  contacts  /  
specimen  

  Cond i ti ons  shal l  be  as  
per 6. 6. 4.  

F
mi n

 =  40  N  

CP9     Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect  that  wou l d  
impai r normal  
operati on .  
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7.2.2 .6  Test group DP – Heat  and  electrical  load  

Al l  specimens  shal l  be  subject to  the  fo l l owing  tests.  

Table  1 1  – Test g roup DP  

Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

DP 1  Mechan ica l  
operati ons  

9a  500  operati ons,  
i ncl ud i ng  push-
pu l l  l ocking  
system ,  see  
6. 6. 1    

  Cond i ti ons  shal l  be  as  
per 6 . 6 . 1 .  

DP  2  E lectri cal  
l oad  and  
temperatu re  

9b  Duration  of test:  
500  h ,  ambien t 
temperatu re  
40  °C,  curren t 3  
A,  wi re  cross-
section  0 , 5  
mm 2 ,  
temperatu re  
measurement i n  
the  m idd le  of 
specimen   

  Upper temperatu re  l im i t  
70  °C  

DP  3     Con tact 
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6 . 4 . 4 .  

Al l  con tacts,  ri se  i n  
re l ati on  to  i n i ti a l  va l ue  

1 5  mΩ  max.   

DP  4     Sh ie l d  to  
sh ie l d  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6 . 4. 5.  

1 00  mΩ  max.  

DP  5     I nsu lation  
res i stance  

3a  Cond i ti ons  shal l  be  as  
per 6 . 4. 6.  

1 00  MΩ  m i n .  

DP  6     Vol tage  
proof 

4a  Cond i ti ons  shal l  be  as  
per 6 . 4. 2 .  

No  break down  or 
fl ashover 

DP  7     Vi sual  
exam inati on  

1 a  There  shal l  be  no  
defect that  wou l d  impai r 
normal  operation .  
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7.2.2 .7  Test group  EP  – Dynamic  stress  

Al l  specimens  shal l  be  subject to  the  fol l owing  tests.  

Table  1 2  – Test g roup EP  

Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

EP 1  Vibration  – 
sine 

6d  Frequency 
range  1 0  Hz to  
500  Hz,  0 , 35  
mm ,  
acceleration  5  
g ,  duration  2  h  
over 3  axi s  

Contact  
d i s tu rbance  

2e  Cond i ti ons  shal l  be  as  
per 6 . 7 . 1 ,   

Duration  of 
d i sturbance  
<  1  µ s .  

EP  2     Vi sual  
exam inati on  

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

EP  3     Contact  
res i stance  
(opti onal )  

2a  Not appl i cable  

EP  3. 1     Sh iel d  to  
sh i el d  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6 . 4 . 5.  

1 00  mΩ  max.  

EP  4  Shock 6c Acceleration  
500  m /s2 ,  
Duration  1 1  
ms,  3  shocks  i n  
each  axi s  and  
d i rection ,  hal f-
s i ne  wave  

Contact  
d i s tu rbance  

2e  Cond i ti ons  shal l  be  as  
per 6 . 7 . 2 .  

Duration  of 
d i sturbance  
<  1  µ s .  

EP  5     Vi sual  
exam inati on  

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

EP  6     Contact  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6 . 4 . 4 .  

Al l  contacts,  ri se  i n  
re l ati on  to  i n i ti a l  
val ue:  1 5  mΩ max.  

EP  7     Sh iel d  to  
sh i el d  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6 . 4 . 5.  

1 00  mΩ  max.  
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7.2.2 .8  Test group HP – Signal  in tegri ty and  screen ing  effectiveness  tests  

These  tests  are  appl icable  for s i gnal  connector for symmetrical  pa i r cabl ing .  For example  the  
measurements  shal l  be  performed  wi th  one  pai r connected  to  the  con tacts  1  and  8  and  the  
other pai r connected  to  the  con tacts  4  and  5.  Table  1 3  shows  test  group  HP.  

Al l  specimens  shal l  be  subject to  the  fol l owing  tests.  

Table  1 3  – Test group HP  

Test  
phase  

Test  Measurement to  be  
performed  

Requ i rements  

Ti tl e  IEC  6051 2  
Test No.  

Severi ty or 
condi tion  of 

test  

Ti tl e  IEC  6051 2  
Test No.  

Al l  connector 
styl es  

HP 1    Al l  pa i rs  I nsertion  
l oss,  I L  

26a  Cond i ti ons  shal l  be  as  
per 6 . 5. 2  

Al l  pa i rs :  ≤0 , 04  √(f)  
dB   

HP  2    Al l  pa i rs ,  both  
d i rections   

Retu rn  l oss ,  
RL  

26b  Cond i ti ons  shal l  be  as  
per 6 . 5. 3 .  

≥60  – 20 log(f)   

HP  3    Al l  pa i rs ,  both  
d i rections   

(pa i r to  pai r)  

Near end  
cross  ta l k,  
NEXT 

26c Cond i ti ons  shal l  be  as  
per 6 . 5. 4 .  

≥83  – 20 log(f)  

HP  4    Al l  pa i rs ,  both  
d i rections   

(pa i r to  pai r)  

Far end  
crosstalk,  
FEXT 

26d  Cond i ti ons  shal l  be  as  
per 6 . 5. 5.  

≥75, 1  – 20 l og(f)  dB  

HP  5    Al l  pa i rs ,  both  
d i rections  

Transverse  
conversion  
l oss,  

TCL  

26f Cond i ti ons  shal l  be  as  
per 6 . 5. 6 .  

Al l  pa i rs :  

≥66  – 20 log(f)  dB  

HP  6    Al l  pa i rs ,  both  
d i rections  

Transverse 
conversion  
transfer loss,  
TCTL  

26g  Cond i ti ons  shal l  be  as  
per 6 . 5. 7 .  

Al l  pa i rs :  

≥66  – 20 log(f)  dB  

HP  7     Transfer 
impedance 

26e  Cond i ti ons  shal l  be  as  
per 6 . 5. 8.  

≤0, 02  x f Ω from  1 0  
MHz to  80  MHz.  

HP  8     Sh iel d  to  
sh i el d  
res i stance  

2a  Cond i ti ons  shal l  be  as  
per 6 . 4 . 5.  Cond i ti ons  
shal l  be  as  per 6 . 4 . 5.  

Screen  res i stance  

1 00  mΩ  max.   

HP  9     Resistance 
unbalance 

2a  Al l  s i gnal  contacts,  
measurement  poi n ts  
as  defi ned  i n  7 . 1 . 4 .  
Unbalance  res i stance   

≤50  mΩ  max.  

 

7.2.2 .9  Test group  JP  – Connections  

See  the  requ i rements  of the  re levant I EC  standards:  I EC 60352-2 ,  I EC 60352-5,  I EC 60999-1  
or I EC  60068-2-20.  
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7.3  Test procedures  and  measuring  methods  

The  test  methods  speci fi ed  and  g iven  i n  the  referred  I EC  standards  shal l  be  used ,  i n  case  of 
any deviation  to  other test methods  i t  sha l l  be  reported  i n  techn ica l  documentation .  I n  case  of 
d ispute,  however,  the  method  speci fied  i n  th is  document shal l  be  used .  

Un less  otherwise  speci fied ,  a l l  tests  shal l  be  carried  ou t  under standard  atmospheric 
cond i ti ons  for testing  as  speci fied  i n  I EC  60068-1 .  

7.4 Pre-condi tion ing  

Before  the  tests  are  performed,  the  connectors  shal l  be  precond i tioned  under cond i tions  
speci fied  i n  I EC 60068-1  for a  period  of 24  h ,  un less  otherwise  speci fied  by the  detai l  product 
speci fication .  

7.5  Wiring  and  mounting  of specimens  

7.5. 1  Wiring  

See  7 . 1 . 7.  

7.5.2  Mounting  

I f connector mounting  shou ld  be  speci fi ed  by a  test,  the  connectors  shal l  be  ri g i d l y moun ted  
on  a  metal  p late,  a  prin ted  board  or to  speci fi ed  accessories,  wh ichever i s  appl icable,  us ing  
the  normal  mounting  method ,  fixing  devices  and  panel  cu t-out,  as  g i ven  i n  5. 6.  

 

___________ 
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