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UN IVERSAL SERIAL BUS INTERFACES  

FOR DATA AND POWER –  
 

Part 2-3:  Universal  Serial  Bus  Cables  and   
Connectors  Class  Document Revision  2 .0   

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i 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 Nati onal  Comm i 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 cipate  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 ization  ( 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 ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l 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 National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  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  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l 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 n dependent  certi fi cati on  bod ies  provi de  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  commi ttees  and  I EC  Nati onal  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 re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.  

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ 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)  Attention  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  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC 62680-2-3  has  been  prepared  by techn ical  area  1 4 :  I n terfaces  and  
methods  of measurement for personal  computing  equ ipment,  of I EC  techn ica l  committee  1 00 :  
Aud io,  video and  mu l timed ia  systems  and  equ ipment.  

The  text of th is  s tandard  i s  based  on  documents  prepared  by the  USB  Implementers  Forum  
(USB-IF) .  The  s tructure  and  ed i toria l  ru les  used  i n  th is  publ ication  reflect  the  practice  of the  
organ ization  wh ich  subm i tted  i t.  
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The  text of th is  s tandard  is  based  on  the  fo l lowing  documents:  

CDV Report  on  voti ng  

1 00/2333/CDV 1 00/2436/RVC 

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

A l i st of a l l  the  parts  i n  the  I EC 62680  series,  publ i shed  under the  general  ti tl e  Universal serial 
bus interfaces for data  and power can  be  found  on  the  I EC  websi te.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/I EC  D irectives,  Part 2 .  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti 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  publ ication .  At  th is  date,  the  publ ication  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.  

 

IMPORTANT – The  'colour inside'  l ogo  on  the  cover page  of th is  publ ication  i nd icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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INTRODUCTION  

The I EC  62680  series  i s  based  on  a  series  of speci fications  that were  ori g ina l l y developed  by 
the  USB  Implementers  Forum  (USB-IF).  These  speci fications  were  to  subm itted  to  the  I EC  
under the  auspices  of a  specia l  agreement between  the  I EC  and  the  USB  I F .  

The  USB  Implementers  Forum ,  I nc. (USB-IF)  i s  a  non-profi t  corporation  founded  by the  group 
of compan ies  that  developed  the  Un iversal  Seria l  Bus  speci fication .  The  USB-IF  was  formed  
to  provide  a  support organ ization  and  forum  for the  advancement and  adoption  of Un iversal  
Seria l  Bus  technology.  The  Forum  faci l i tates  the  development of h igh-qual i ty compatible  USB  
peripherals  (devices),  and  promotes  the  benefi ts  of USB  and  the  qual i ty of products  that have  
passed  compl iance  testi ng .  

ANY USB SPECIFICATIONS ARE  PROVIDED  TO YOU  "AS  IS,  "WITH  NO WARRANTIES 
WHATSOEVER,  INCLUDING  ANY WARRANTY OF  MERCHANTABILITY,  NON-
INFRINGEMENT,  OR FITNESS  FOR ANY PARTICULAR PURPOSE.  THE  USB  
IMPLEMENTERS FORUM  AND THE  AUTHORS OF  ANY USB  SPECIFICATIONS DISCLAIM  
ALL LIABILITY,  INCLUDING  LIABILITY FOR INFRINGEMENT OF  ANY PROPRIETARY 
RIGHTS,  RELATING  TO USE OR IMPLEMENTATION  OR INFORMATION  IN  TH IS  
SPECIFICAITON.  

THE PROVISION  OF  ANY USB SPECIFICATIONS TO YOU  DOES  NOT PROVIDE  YOU  
WITH  ANY LICENSE,  EXPRESS OR IMPLIED,  BY ESTOPPEL OR OTHERWISE,  TO  ANY 
INTELLECTUAL PROPERTY RIGHTS.  

Entering  i n to  USB  Adopters  Agreements  may,  however,  a l low a  s i gn ing  company to  
participate  in  a  reciprocal ,  royal ty-free  l i censing  arrangement for compl iant products .  For more  
i n formation ,  pl ease  see:  

h ttp: //www. usb.org /developers/docs/  
h ttp: //www. usb.org /developers/devclass_docs#approved  

IEC  DOES  NOT TAKE  ANY POSITION  AS  TO  WHETHER I T  I S  ADVISABLE FOR YOU  TO 
ENTER INTO ANY USB  ADOPTERS AGREEMENTS OR TO  PARTICIPATE IN  THE  USB 
IMPLEMENTERS FORUM. ”  

Th is  series  covers  the  Un iversal  Series  Bus  i n terfaces  for data  and  power and  cons ists  of the  
fol l owing  parts:  

I EC 62680-1 -1 ,  Universal Serial Bus interfaces for data  and power – Part 1 -1 :  Common 
components – USB Battery Charging Specification,  Revision  1 . 2 

IEC 62680-2-1 ,  Universal Serial Bus interfaces for data and power – Part 2-1 : Universal 
Serial Bus Specification,  Revision  2. 0 

I EC 62680-2-2 ,  Universal Serial Bus interfaces for data and power – Part 2-2: USB Micro-
USB Cables and Connectors Specification,  Revision 1 . 01  

IEC 62680-2-3,  Universal Serial Bus interfaces for data and power – Part 2-3: Universal 
Serial Bus Cables and Connectors Class Document Rev.  2. 0 

This  part  of the  I EC 62680  series  cons ists  of several  d isti nct parts :  

•  the  main  body of the  text,  wh ich  consists  of the  ori g ina l  speci fication  developed  by the  
USB-IF .  
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UNIVERSAL SERIAL BUS INTERFACES  
FOR DATA AND POWER –  

 
Part 2-3:  Universal  Serial  Bus  Cables  and   
Connectors  Class  Document Revision  2 .0  

 
 
 

1  Introduction  

1 . 1  Purpose  

This  document describes  the  mechan ical ,  e lectrical ,  environmenta l ,  des ign  and  performance  
cri teria  and  voluntary suppl ier compl iance  requ irements  for USB  connectors,  cable  and  
fabricated  cable  assembl ies.  I n  add i ti on ,  th is  document provides  detai l ed  requ i rements  for the  
design ,  approval  and  implementation  of appl ication  speci fic  USB  connectors  and  fabricated  
cable  assembl ies.  

1 .2  Scope  

The i n formation  provided  in  th is  document serves  as  a  gu idel ine  for des ign ,  development and  
voluntary compl iance  testing  of USB  connectors  and  fabricated  cables  assembl ies,  as  wel l  as  
defin ing  mechan ical ,  e l ectrica l ,  envi ronmenta l  and  performance  characteristics.  As  such ,  i t  
defines  how USB  connectors ,  cable  and  fabricated  cables  assembl ies  are  to  be  implemented  
and  how manufacturers  and /or fabricators  wi l l  i n teract wi th  the  volun tary compl iance  
requ i rements .  

1 .3  Related  Documents  

American  Society for Testi ng  and  Materi al s  

ASTM-D-4565  Standard Test Methods for Physical and Environmental Performance 
Properties of Insulations and Jackets for Telecommunications Wire and 
Cable .  Th i s  speci fi cati on  i s  ava i l abl e  th rough  the  World  Wide  Web s i te  
h ttp: //www. astm . org / 

ASTM-D-4566  Standard Test Methods for Electrical Performance Properties of Insulations 
and Jackets for Telecommunications Wire and Cable .  Th i s  speci fi cation  i s  
ava i l able  th rough  the  World  Wide  Web s i te  h ttp: //www.astm . org / 

ANSI /E IA 364-C  Electrical Connector/Socket Test Procedures Including Environmental 
Classifications,  approved  1 994 .  Avai l able  i n  hard  copy – reference  search  
s i te  http: //www. nssn . org /i n formation . h tm l  

Underwri ters  Laboratori es   

UL  STD-94  Test procedures used to classify polymeric materials 94HB,  94V-1 ,  94V-2,  
94-5VA,  94-5VB,  94VTM-0,  94VTM-1 ,  94VTM-2,  94HBF,  94HF-1 ,  and 
94HF-2.  Th i s  speci fi cation  i s  avai l abl e  through  the  World  Wide  Web s i te  
h ttp: //www. comm-2000. com/ 

UL  Sub ject-444  Type CMP (plenum cable) ,  Type CMR (riser cable) ,  Type CM (commercial 
cable) ,  and Type CMX (cable for restricted use .  Th i s  speci fi cation  i s  
ava i l able  th rough  the  World  Wide  Web  s i te  h ttp: //www.comm-2000. com/ 

[USB2. 0]  Universal Serial Bus Specification ,  revi s i on  2 . 0  (a l so  referred  to  as  the  USB 
Specification) .  Th i s  speci fi cati on  i s  ava i l able  on  the  World  Wide  Web s i te  
h ttp: //www. usb. org .  

USB  On-The-Go  On-The-Go Supplement to the USB 2. 0 Specification (a l so  referred  to  as  
the  USB On-The-Go Specification).  Th i s  speci fi cation  i s  ava i l able  on  the  
World  Wide  Web  si te  h ttp: //www. usb. org .  
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1 .4  Terms and  Abbreviations  

Term  Description  

A2LA The  American  Association  for Laboratory Accred i tation  (A2LA)  i s  a  non -
profi t,  professional  membersh i p  society.   A2LA coord inates  and  manages  a  
broad -spectrum ,  nationwide  l aboratory accred i tation  system  and  offers  
tra in i ng  and  conti nu ing  educati on  i n  l aboratory practi ces  and  management.  

A2LA offers  accred i tati on  to  pri vate,  i ndependent (for h i rer),  i n -house  and  
government testi ng  l aboratori es  i n  the  fol l owing  fi e l ds:  acousti cs  and  
vibrati on ;  b i o log ical ;  chem ical ;  constructi on  material s ;  e l ectri cal ;  
envi ronmental ;  g eotechn ical ;  mechan ical ;  cal i brati on ;  and ,  nondestructi ve  
and  thermal .  

ANSI  American  Nati onal  S tandards  I nsti tu te  

Approved  I n tegrators  Li st  (AI L)  A l i s ti ng  avai l able  to  USB-I F  member compan ies  at  h ttp: //www. usb. org  
l i s ti ng  cabl e  and  connector products  that  have  successfu l l y completed  a  
Volun tary Compl iance  Testi ng  program  conducted  i n  accordance  wi th  the  
most curren t vers ion  of the  USB  Speci fi cation ’ s  E lectri cal ,  Mechan ical  and  
Envi ronmental  Performance  Standards  as  shown  i n  Chapter 6 ,  Chapter 7  
and  th i s  document.  

ASTM  American  Society for Testi ng  and  Material s .  

ASUPS  The  acronym  for Appl i cati on  Speci fi c  USB  Product  Speci fi cati on .  An  ASUPS  
describes  the  un ique  characteri sti cs  of a  specia l  purpose  nonstandard  USB  
connector or cabl e  assembly speci fi cation .  

C  of C  Certi fi cate  of Compl iance.  

Characteri sti c  A physical ,  chem ical ,  vi sual  or any other measurabl e  property of a  product 
or materia l .  

Con tact Poin t  One  el ectri cal  con tact  of a  mu l ti -contact connector.  

CTR Conformance  Test  Report  

Defect  Any nonconformance  of the  un i t  of product wi th  speci fi ed  requ i rements.  

Defecti ve  Un i t  A un i t  of product  that  contai ns  one  or more  defects.  

DWG USB-I F  Device  Working  Group  

E IA E lectron i c I n dustri es  Association .  

EMI /RFI  E lectro-magneti c  I n terference/Rad io  Frequency I n terference.  

Fu l l -speed  The  USB  ‘Fu l l -speed ’  data  s i gnal i ng  rate  i s  1 2  Mb/s.  

H igh -speed  The  USB  ‘H i gh -speed ’  data  s i gnal i ng  rate  i s  480  Mb/s.  

Low-speed  The  USB  ‘Low-speed ’  d ata  s i gnal i ng  rate  i s  1 . 5  Mb/s .  

N I ST National  I nsti tu te  of Standards  and  Technology.  

Power Pai r The  non -twisted  pai r of e l ectri cal  conductors  i n  a  USB  cable  u sed  to  carry 
power from  the  ‘ host  con trol l er’  and /or a  ‘ se l fpowered  hub ’  to  the  device.  
Where  the  ‘Red ’  conductor i s  Vbus  and  the  ‘B lack’  conductor i s  Ground .  

S i gnal  Pa i r The  twisted  pai r of e l ectri cal  conductors  i n  a  USB  cable  used  to  carry data  
from  the  ‘ host  control l er’  and /or a  ‘ sel f-powered  hub’  to  the  device.  Where  

the  ‘Green ’  conductor i s  Dplus  (D+)  and  the  ‘Wh i te’  conductor i s  Dm inus  (D-
).  

TID  Test  I denti fi cation  N umber 

Un i versal  Seria l  Bus  Un i versal  Seria l  Bus  i s  a  seri al  i n terconnect bus  that  supports  transfer rates  
up  to  480  M/bs  for a  maximum  of 1 27  USB  devices.  (P l ease  see  USB  2 . 0)  

USB  Devices  USB  devices  can  be:  ‘ Hubs’  that  provi de  attachment poin ts  for USB;  or,  
‘Functions’  that  provide  capabi l i ti es  to  the  system ,  such  as  an  I SDN  
connection ,  a  d i g i tal  j oysti ck,  a  pri n ter,  speakers ,  et  cetera.  

CNLA Ch inese  National  Laboratory Accred i tati on  

USB  Host The  USB  i n terface  to  the  host  computer system  i s  referred  to  as  the  Host 
Control l er.  The  Host Control l er may be  implemented  i n  a  combinati on  of 
hardware,  fi rmware  or software.  A ‘ root  hub’  i s  i n tegrated  wi th i n  the  host  
system  to  provi de  one  or more  attachment poin ts .  Add i ti onal  i n formation  
concern ing  the  ‘USB  host’  may be  found  i n  Section  4 . 9  and  Chapter 1 0  of 
the  USB  Speci fi cation  USB  2 . 0 .  
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Term  Description  

USB  Topol ogy The  USB  connects  USB  devices  wi th  the  USB  host.  The  USB  physica l  
i n terconnection  i s  a  ti ered  star topol ogy.  A ‘ hub ’  i s  at  the  cen ter of each  
star.  Each  wi re  segment  i s  a  poin t-to-poi n t  connection  between  the  ‘ host’  
and  a  ‘ hub’  or ‘ function , ’  or a  ‘ h ub’  connected  to  another ‘ h ub’  or ‘ fu nction . ’  

USB  The  acronym  for Un i versal  Seri a l  Bus.  (Please  see  Un iversal  Serial  Bus)  

USB-I F  USB  Implementers  Forum  i s  a  nonprofi t  i ndustry organ ization  made  up  of 
ori g i na l  equ ipment  manufactu rers  (OEMs ),  component  manufacturers  and  
fi rmware/software  developers  who are  acti vely i nvol ved  i n  the  advancement  
of USB  technol ogy.  (P lease  see  h ttp: //www.usb. org )  

2  Management Overview 

This  section  i s  an  overview of the  con ten ts  of th is  document and  provides  a  brief summary of 
each  of the  subsequent sections.  I t  does  not  establ ish  any requ i rements  or gu idel i nes.  

Section  3  describes  USB  E lectrical ,  Mechan ical  and  Envi ronmenta l  Compl iance  Standards.  

Section  4  describes  the  acceptance testi ng  cri teria  and  test procedures  for USB  connectors  
and  fabricated  cable  assembl ies.  

Section  5  Certi fication ,  Acceptance and  Subm iss ion  

Append ices:  

3 USB Electrical ,  Mechanical  and  Environmental  Compl iance Standards  

USB  cable ,  connectors  and  fabricated  cable  assembl ies  must  meet or exceed  the  
requ irements  speci fi ed  by the  most curren t vers ion  of Chapter 6  of the  USB Speci fication  and  
appl icable  Supplements  (p lease  see  Table  3-1 ,  USB  E lectrical ,  Mechan ical  and  Envi ronmental  
Compl iance  Standards).  
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Table  3-1  – Electrical ,  Mechan ical  and  Environmental  Compl iance  Standards  

Test Description  Test Procedure  Performance Requ i rement  

Durabi l i ty E IA 364-09  

The  object  of th i s  test  procedu re  i s  
to  detai l  a  un i form  test  method  for 
determ in ing  the  effects  caused  by 
subjecti ng  a  USB  connector to  the  
cond i ti on ing  action  of i nsertion  and  
extraction ,  s imu lati ng  the  expected  
l i fe  of the  connectors .  Du rabi l i ty 
cycl i ng  wi th  a  gauge  i s  i n tended  
on l y to  produce  mechan ical  s tress.  
Durabi l i ty performed  wi th  mati ng  
components  i s  i n tended  to  produce  
both  mechan ica l  and  wear stress.  

1 500  cycles  

5  000  cycles  for M i n i  “B”  

1 0  000  cycles  for M icro  series  

1 0  000  cycles  for rugged i zed  
Standard  “A”  

Cycle  rate  of 500  cycles  per hour i f 
done  au tomatical l y and  200  i f 
manual  cycle  

Mati ng  Force  E IA 364-1 3  

The  object  of th i s  test  i s  to  detai l  a  
s tandard  method  for d eterm in ing  
the  mechan ical  forces  that  are  
requ i red  for i nserti ng  a  USB  
connector.  

35  Newtons  maximum  at  a  
maximum  rate  of 1 2 . 5  mm  (0, 492” )  
per m inu te.  

Un -mating  Force  E IA 364-1 3  

The  object  of th i s  test  i s  to  detai l  a  
s tandard  method  for d eterm in ing  
the  mechan ical  forces  that  are  
requ i red  for extracti ng  a  USB  
connector 

1 0  Newtons  m in imum  at  a  
maximum  rate  of 1 2 , 5  mm  (0, 492” )  
per m inu te.  S tandard  A &  B  series .  

3  Newtons  m in imum  M in i  Series.  

8  N  m in imum  at  a  maximum  rate  of 

1 2 , 5  mm  (0 , 492″ )  per m inu te  for 
M icroUSB  

Temperatu re  L i fe  E IA 364-1 7  

Test Cond i ti on  4  – Method  A.  

The  object  of th i s  test  procedu re  i s  
to  detai l  a  s tandard  method  to  
assess  the  abi l i ty of a  USB  

connector to  wi thstand  +85  °C ±  
2  temperatu res  wi thout  appl i ed  
vol tage  for 500  hou rs  

Must meet  the  m in imum  
requ i rements  speci fi ed  by the  most  
current  vers i on  of Chapter 6  of the  
USB  Speci fi cation  and  must be  free  
of cosmetic  and /or mechan ical  
imperfecti ons  that  wi l l  prevent  
normal  use.  

Vi sual  &  Dimensiona l  I nspection  E IA 364-1 8  

Vi sual ,  d imensional  and  functional  
i nspection  i n  accordance  wi th  the  
USB  qual i ty i nspection  p l ans  

Must  meet the  m in imum  
requ i rements  speci fi ed  by the  most 
cu rren t vers i on  of Chapter 6  of the  
USB  Speci fi cation .  

P lati ng  th i ckness  of contacts  

D ie l ectri c  
Wi thstand ing  Vol tage  

E IA 364-20  

The  object  of th i s  test  procedu re  i s  
to  detai l  a  test  method  to  prove  that  
a  USB  connector can  operate  
safely at  i ts  rated  vol tage  and  
wi thstand  momentary over 
poten ti al s  due  to  swi tch i ng ,  su rges  
and /or other s im i l ar phenomena.  

The  d i electri c  must  wi thstand  500  V 
AC for one  m inu te  at  sea  l evel .  

1 00  V AC for M in i /M icro  Seri es .  

I nsu lation  Resistance  E IA 364-21  

The  object  of th i s  test  procedu re  i s  
to  detai l  a  s tandard  method  to  
assess  the  i nsu lati on  res i stance  of 
USB  connectors .  Th i s  test  
procedure  i s  used  to  determ ine  the  
res i stance  offered  by the  i nsu l ation  
materia l s  and  the  various  seal s  of a  
connector to  a  DC potenti a l  tend ing  
to  produce  a  l eakage  of cu rren t  
through  or on  the  su rface  of these  
members.  

Pre  test  

S tandard  – 1 , 000  MΩ  m i n imum.  

M I croUSB  – 1 , 000  MΩ  m i n imum  

M in i  Seri es  – 1 00  MΩ  m i n imum.  

Post test 

1 00  MΩ  m i n imum  fi nal .  
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Test Description  Test Procedure  Performance Requ i rement  

Low Level  Con tact  Resistance  E IA 364-23  

The  object  of th i s  test  i s  to  detai l  a  
s tandard  method  to  measu re  the  
e l ectri cal  res i stance  across  a  pai r 
of mated  con tacts  such  that  the  
i nsu lati ng  fi lms,  i f present,  wi l l  not  
be  broken  or asperi ty mel ti ng  wi l l  
not  occur.  

Measurement to  use  Kel vin  4 -wi re  
method .  Measurements  shal l  be  
taken  form  receptacle  term inal  to  
p l ug  term inal .  

30  mΩ  maximum  for S tandard  &  

M icroUSB  (50  mΩ  maximum  for 
M in i  Seri es)  when  measured  at  
20  mV maximum  open  ci rcu i t  a t  
1 00  mA.  Mated  test  con tacts  must  
be  i n  a  connector hous ing .  

Measurements  to  i ncl ude  Power,  

Ground ,  D+  and  D-  contacts  of 
connector.  

1 0  mΩ  maximum  change  for post  
test  

LLCR 

Mechan ica l  Shock E IA 364-27  

Test Cond i ti on  H  

The  object  of th i s  test  procedu re  i s  
to  detai l  a  s tandard  method  to  
assess  the  abi l i ty of a  USB  
connector to  wi thstand  speci fi ed  
severi ty of mechan ical  shock 

No  d i sconti nu i ti es  of 1  µS  or l onger 
du ration  when  mated  USB  
connectors  are  subj ected  to  1 1  ms  
du ration  30  Gs  hal fs i ne  shock 
pu l ses.  Three  shocks  i n  each  
d i rection  appl i ed  a l ong  th ree  
mutual l y perpend icu l ar p l anes  for 
1 8  shocks.  

Random  Vibrati on   E IA 364-28  

Test Cond i ti on  V Test  Letter A Th i s  
test  procedure  tests  the  ab i l i ty of 
USB  connectors  to  wi thstand  
cond i ti ons  i n vol vi ng  vi bration .  

No  d i sconti nu i ti es  of 1  µS  or l onger 
du ration  when  mated  USB  
connectors  are  subj ected  to  
5. 35  GRMS.  1 5  m inu tes  i n  each  of 
th ree  mutual l y perpend icu lar 
p l anes.  

Contact Capaci tance  E IA 364-30  

The  object  of th i s  test  i s  to  detai l  a  
s tandard  method  to  determ ine  the  
capaci tance  between  conducti ve  
e l ements  of a  USB  connector.  

2  pF  maximum  unmated  per 
contact 

Hum id i ty L i fe  E IA 364-31  

Test Cond i ti on  A Method  I I I  The  
object  of th i s  test  procedure  i s  to  
detai l  a  s tandard  test  method  for 
the  eval uation  of the  properties  of 
materia l s  used  i n  USB  connectors  
as  the  effects  of h i gh  hum id i ty and  
heat i n fl uences  them .  

1 68  Hou rs  m in imum  (seven  
complete  cycles).   The  USB  
connectors  under test  shal l  be  
tested  i n  accordance  wi th  E IA 364-
31 .  

Cabl e  Pu l l -Ou t  E IA 364-38  

Test Cond i ti on  A The  object  of th i s  
test  procedure  i s  to  detai l  a  
s tandard  method  for d eterm in ing  
the  hol d i ng  effect  of a  USB  pl ug  
cable  cl amp wi thou t causing  any 
detrimental  effects  upon  the  cable  
or connector components  when  the  
cable  i s  subj ected  to  i nadverten t 
axi al  tens i l e  l oads.  

After the  appl i cati on  of a  s teady 
state  axi al  l oad  of 40  Newtons  for 
one  m inu te.  

Solderabi l i ty  E IA 364-52  

The  object  of th i s  test  procedu re  i s  
to  detai l  a  un i form  test  method  for 
determ in ing  USB  connector 
sol derabi l i ty.  The  test  procedure  
contained  herein  u ti l i zes  the  so l der 
d ip  techn ique.   I t  i s  not  i n tended  to  
test  or eval uate  sol der cup,  sol der 
eye let,  other hand -so ldered  type  or 
SMT type  term inations.  

USB  con tact  sol der ta i l s  shal l  pass  
95  %  coverage  after 8 -hou r s team  
age.  Note:  I f l ead  free  sol der i s  
requ i red ,  sol der temperature  i s  
256  ºC.  
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Test Description  Test Procedure  Performance Requ i rement  

Thermal  Shock E IA 364-32  

Test Cond i ti on  I  The  object  of th i s  
test  i s  to  determ ine  the  res i stance  
of a  USB  connector to  exposu re  at  
extremes  of h i gh  and  l ow 
temperatu res  and  to  the  shock of 
a l ternate  exposu res  to  these  
extremes,  s imu lati ng  the  worst  
case  cond i ti ons  for storage,  
transportation  and  appl i cation .  

1 0  Cycles  –55  ºC  and  +85  ºC.  The  
USB  connectors  under test  must be  
mated .  There  shal l  be  no  evidence  
of damage.  

M i xed  F lowing  Gas  E IA 364-65  Cl ass  I I  A 

The  object  of th i s  1 0 -day (5  d ays  
unmated  and  5  d ays  mated)  test  
procedu re  i s  to  produce  
envi ronmental l y related  corrosi ve  
atmospheres  to  d eterm ine  the  
reaction  to  p l ated  or unplated  
surfaces  when  exposed  to  d i fferen t 
concentrati ons  of fl owi ng  i ndustrial  
gas  m ixtu res.  USB  connector 
eva luati on  samples  shou ld  be  
mated  and  pl aced  i n  an  
envi ronmental l y control l ed  ‘ test  
chamber’  that  i s  mon i tored  by a  
gas  analyzi ng  system  for control l ed  
concentrati ons  of the  speci fi ed  gas  
m ixtu re.  Test  coupons  shal l  a l so  be  
used  and  the  wei gh t  gain  reported .  

30  mΩ maximum  (50  mΩ maximum  
for M in i  Series)  when  measured  at  
20  mV maximum  open  ci rcu i t  a t  
1 00  mA.   Mated  test  contacts  must  
be  i n  a  connector hous ing .  1 0  mΩ 
maximum  change  for post  test  
LLCR after 1  d urabi l i ty cycle.  

Propagati on  Del ay E IA 364-1 03  

The  purpose  of the  test  i s  to  veri fy 
the  end -to-end  propagati on  of the  
cable  assembly.  

26  ns  Maximum  200  ps  ri se  time  
see  TP  for d etai l s .  1 0  ns  for M i cro-
USB  due  to  a  maximum  cable  
l ength  of 2  meters .  

Propagati on  Del ay Skew E IA 364-1 03  

Th is  test  ensures  that  the  s i gnal  on  

both  the  D+  and  D -  l i nes  of cab le  
assembly arri ve  at  the  rece iver at  
the  same time.   

1 00  ps  Maximum  

200  ps  ri se  time   

Attenuati on  E IA 364-1 01  

Th i s  test  ensures  a  cable  assembly 
can  provide  adequate  s i gnal  
s trength  to  the  recei ver i n  order to  
main tain  a  l ow error rate.  

–1 90  dB  Max @ 1 00. 0  MHz 

–3. 20  dB  Max @ 200. 0  MHz 

–5. 80  dB  Max @ 400. 0  MHz 

Impedance  (Di fferen ti a l )  E IA 364-1 08  

Th is  test  ensures  that  the  s i gnal  
conductors  of a  cabl e  assembly 
have  the  proper impedance.  
Measured  2ns  ou t  from  the  
l aunch ing  connector.   

76. 5  Ω m in imum  

1 03. 5  Ω maximum .  

200  ps  ri se  time  

Contact Pl ati ng  th i ckness  Use  of x-ray to  measu re  each  l ayer 
of con tact  p l ati ng  

Must  meet m in imum  requ i rement as  
defi ned  i n  the  USB  2 . 0  
Speci fi cation  and  M icro-USB  
speci fi cation  i n  the  mati ng  zone  

Cabl e  Assembly Vol tage  Drop  5  V nom inal  at  500  mA.  1 25  mV max d rop  across  power 
pai r from  pin  to  p i n  

 

Note  1 :  Impedance,  Propagation  Delay and  Skew Test  F ixture.   Th is  fixture  wi l l  be  used  wi th  
the  TDR for measuring  the  time domain  performance  of the  cable  under test.   The  fixture  
impedance  shou ld  be  matched  to  the  equ ipment,  typical l y 50  Ω.  Coaxial  connectors  shou ld  be  
provided  on  the  fixture  for connection  from  the  TDR.  

Note  2 :  Attenuation  Text F ixtu re.  Th is  fixtu re  provides  a  means  of connection  from  the  
network analyzer to  the  Series  ‘A’  p l ug .   S ince  USB  s ignals  are  d i fferentia l  i n  nature  and  
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operate  over ba lanced  cable,  a  transformer or balun  (North  H i l l s  NH1 3734  or equ ivalent)  i s  
i deal l y used .  The  transformer converts  the  unbalanced  (a lso  known  as  s ing le-ended)  s i gnal  
from  the  s i gnal  generator wh ich  i s  typ ical l y a  50Ω output,  to  the  balanced  (a lso  known  as  
d i fferentia l )  and  l ikel y d i fferent impedance  load ing  presented  by the  cable.  A second  
transformer or ba lun  shou ld  be  used  on  the  other end  of the  cable  under test to  convert the  
si gnal  back to  an  unbalanced  form  of the  correct impedance to  match  the  network anal yzer.  

4 Acceptance Cri teria,  Test Methods  and  Test Procedures  

For a  USB  connector or fabricated  cable  assembly product to  be  l i s ted  on  the  USB-IF  
I n tegrators  L ist,  the  manufacturer must  show satisfactory completion  of a l l  qual i fication  tests  
speci fied  i n  the  most curren t vers ion  of the  USB  Speci fication  and  the  USB-IF  Cable  & 
Connector Class  Document.  

Cable  assembl ies  must implement certi fied  USB  connectors  i n  order to  subm i t the  cable  
assembly for certi fication  testing .  

IMPORTANT NOTICE:  Fabricated  USB  connectors  and  cable  assembl ies  must  successfu l l y 
pass  a l l  i nspection  procedures  and  compl iance  testing  at the  i n tervals  shown  i n  Table  4-3,  
Primary Qual i fication  Approval  Testing ,  and  Table  4-4 ,  Susta in ing  Qual i fication  Approval  
Testi ng ,  of the  most curren t vers ion  of the  USB-I F  Cable  & Connector Class  Document before  
l i sti ng  on  the  USB-IF  I n tegrators  L ist  wi l l  be  g ran ted .  

4.1  In tegrators  List ( IL)  

USB-IF  maintains  a  curren t l i s ti ng  of ‘ I L  manufacturers  and /or fabricators’  who  have  been  
au thorized  to  use  the  trademarked  ‘USB logo’ in  con j unction  wi th  or on  thei r connector and /or 
fabricated  cable  assembly products.  The  USB-IF ’s  l i s ting  of approved  manufacturers  i s  
period ica l l y updated  and  i s  avai l able  to  a l l  USB-IF  member compan ies.  

4.2  USB Logo  Usage  

Only products  that meet or exceed  the  compl iance  test  requ i rements  i denti fi ed  i n  th is  
document at  the  time of testing  are  e l ig ib le  to  d isp lay the  certi fi ed  l ogo  provided  the  product 
vendor has  s i gned  the  USB I F  l ogo  trademark l i cense  agreement.  

4.3  Compl iance Test Report 

The  testi ng  l aboratory perform ing  the  compl iance  testi ng  wi l l  i ssue  a  certi fi ed  test report  
concisel y detai l ing  the  tests  performed .   The  certi fied  test report  must con tain  complete  test 
resu l ts  ( i nclus ive  of the  raw data).  Upon  completion  of compl iance  testi ng ,  the  certi fi ed  
l aboratory shal l  be  responsible  for noti fying  the  USB  I F  wi th  the  products  test resu l ts.   Upon  
acceptance of the  test resu l ts  confi rm ing  compl iance  to  th is  document the  product wi l l  be  
added  to  the  in tegrators  l i st.  

4.4  Connector and  Cable  Assembly Physical  Certi fication  

I n  case  of confl ict between  the  requ irements  of th is  document and  the  USB  Speci fication ,  the  
most current revision  of the  USB  Speci fication  &  appl icable  USB  Supplements  shal l  take 
precedence.  Un less  otherwise  speci fied ,  a l l  tests  shal l  be  performed  at  the  fol lowing  s tandard  
test cond i tions.   P lease  check h ttp : //compl iance. usb. org / for the  latest updates  to  the  USB-I F  
Cable  and  Connector Compl iance  Program.  
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Table  4-1  – Test Cond itions  

Temperatu re  1 5  °C to  35  °C 

Ai r Pressure  86  to  1 06  kPa  

Relati ve  Hum id i ty  25  %  to  85  %  

 

Table  4-2  – Performance Levels  

Performance 
Level   

E IA 
Certi fi cation   

Temperature  
Degrees  C  

Humid i ty  
% RH  

Marine  
Atmosphere   

Harsh  
Envi ronment  

1  G1 . 1  25  °C to  65  °C 40  %  to  75  %  No  No  

 

NOTE  Testi ng  detai l s  are  described  i n  parag raphs  4 . 7  and  4 . 8.  

4.5  General  Information  

This  document shows  m in imum  compl iance  tests  to  be  performed ,  the  order i n  wh ich  they 
shal l  be  performed  and  the  performance  requ i rements  for each  test.  

4.5. 1  Mated  Pai rs  

Mated  pai rs  wi l l  cons ist of one  USB  Receptacle  and  USB  Plug  and  wi l l  be  tested  as  such  
un less  otherwise  speci fi ed .   Typica l l y i n  most  tests ,  the  USB  Receptacle  i s  ‘ fixed ’  and  the  
USB  Plug  i s  ‘ free. ’   Each  ‘ receptacle ’  and  ‘p l ug ’  shal l  be  clearl y and  ind ividual l y i denti fi ed .  

Note:  ‘Mated  connectors’  MUST remain  together for the  duration  of the  testi ng  sequence.  
For example,  when  ‘un -mating ’  i s  requ i red  by a  test,  the  same ‘ receptacle  and  p lug  pair’  as  
before  shal l  be  mated  for the  subsequent tests .  

4.5.2  Before Testing  

Before  testi ng  commences,  the  specimens  shal l  have  been  stored  for at  l east 24  hours  i n  the  
non- inserted  state  under standard  test cond i ti ons,  un less  otherwise  speci fi ed .  

4.5.3  Test Sequences  

I n  the  fol l owing  test sequence  tab les,  where  an  E IA test i s  speci fi ed  wi thou t a  l etter suffix,  the  
l atest  approved  revis ion  of that test  sha l l  be  used .  

4.6  Sample  Selection  

The samples  to  be  tested  for USB  Certi fication  shal l  be  from  a  production  run  of the  product.  

Al l  acceptance  tests  shal l  be  performed  on  the  m in imum  number of samples  speci fi ed  i n  the  
appropriate  table  un less  otherwise  speci fied .  

IMPORTANT NOTE  Al l  compl iance  testi ng  wi l l  be  performed  at  the  manu facturer’s  expense  
by a  certi fi ed  l aboratory.   The  certi fi ed  laboratory shal l  have  d i rect traceabi l i ty to  a  recogn ized  
standards  organ ization ,  e . g . ,  A2LA.  

4.7  USB Compl iance  Testing  In terval  

Once a  connector or cable  assembly has  been  certi fied  i t  remains  certi fi ed  for the  l i fe  of the  
product.  However,  any change  to  the  materia ls,  configuration  or d imensions  wi l l  vo id  
certi fication  of that product.   Any mod i fication  of the  manufacturing  process  (except for rou tine  
main tenance of equ ipment)  wi l l  vo id  the  certi fication .  
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4.8  Primary Qual i fication  Approval  Testing  

The fo l l owing  number of specimens  shal l  be  subjected  to  the  tests  under the  cond i tions  as  
speci fied  i n  Sections 4. 4. 1  (Environmental) ,  4. 4. 2 (Electrical)  and 4. 4. 3 (Mechanical) .  

Table  4-3  – Primary Qual i fication  Approval  Testing  

Test Procedure  Number of Specimens  Performance  Level  1  

 Connectors  Cable  Assembles  Number of Permi tted  Defects  

I nspection  40  25  0  

1  8  8  0  

2  8  n /a  0  

3  8  n /a  0  

4 5  n /a  0  

5 5  n /a  0  

6 n/a  5  0  

7  3  n /a  0  

8  n/a  8  0  

 

Primary Qual i fication  Approval  Testing  Notes:  

1  Cri tical  D imension  I nspection  of some connectors  may requ i re  destructi ve  d isassembly of 
the  part  for complete  d imensional  i nspection .  

2  The  vendor i s  responsible  for provid ing  add i ti onal  p l ugs  (as  speci fi ed  by the  test l ab)  wi th  
a  cable  of 200  mm  (or greater l ength)  properl y term inated  for the  test l ab’s  setup  fixtures.  

3  P lugs  des igned  for PCB mounting  (e. g .  USB  flash  memory drives)  shou ld  be  suppl ied  wi th  
PCBs  not mounted .  

4  The  vendor i s  responsib le  for provid ing  add i ti onal  receptacles  (as  speci fied  by the  test l ab)  
properl y mounted  on  a  pri n ted  ci rcu i t  board  for the  test  l ab’s  setup  fixtures.  

5  The  USB-IF  may requ ire  an  i n ter-mate  connector test us ing  Certi fied  USB  connectors  from  
other manufacturers  

4.9  Sustain ing  Qual i fication  Approval  Testing  

USB  I F  does  not  requ ire  vendors  to  re-qual i fy certi fi ed  products .  P lease  see  section  4 . 7.  

4. 1 0  Compl iance Test Sequences  

The  fo l l owing  tests  shal l  be  performed  i n  the  sequence  shown .  

4.1 0. 1  Inspection  EIA 364-1 8  

Visual  and  Dimensional  Inspection  and  Test  Group 7  Cri tical  Dimension  Inspection  

Because  of the  i nspection  cri teria  s im i lari ti es  between  these  groups  and  the  fact  that  data  
may be  col lected  during  i nspections  that can  hal t the  subsequent test requ irements ,  i t  i s  
recommended  they be  conducted  concurren tl y.  Represen tative  specimens  shou ld  be  
subj ected  to  the  fol lowing  tests  to  veri fy that a  USB  connector and /or cable  assembly 
demonstrates  sufficient product i n tegri ty to  be  processed  through  the  remain ing  product  
acceptance test procedures  1  through  8 .  
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4.1 0. 1 . 1  Visual  I nspection  

The l aboratory conducting  the  compl iance  testing  i s  requ ired  to  1 00  %  visual l y i nspect each  
lot of sample  parts  for obvious  mechan ical  defects .   Proh ibi ted  cable  assembl ies  or 
connectors  are  not e l i g ib le  for certi fication .   Vendors  shou ld  be  i n formed  of non-compl ian t 
configurations.  

4.1 0. 1 . 1 . 1  Connector 

The  number of con tacts  for the  standard  series  USB  connectors  i s  four.   M in i  series  and  m icro  
series  USB  connectors  have  fi ve  con tacts.   USB  connectors  wi th  more  or l ess  contacts  than  
those  defined  by the  USB  2. 0  Speci fication  are  not compl ian t and  are  not e l ig ib le  for 
certi fication .  The  l aboratory conducting  the  compl iance  testi ng  is  requ ired  to  visual l y veri fy the  
number of con tacts  implemented  i n  the  connector.  

No  two  contacts  of a  USB  connector are  perm i tted  to  be  i n terconnected  wi th  the  exception  of 
the  ID  pi n  and  ground  of the  m icro  A-series  p lug  (p ins  4  and  5) .  

4.1 0. 1 . 1 . 2  Cable  Assembl ies  

The  cable  construction  for standard  detachable  USB  cable  assembl ies  is  to  be  visual l y 
veri fi ed .  Cable  construction  must contain  a  braided  ou ter sh iel d  and  a  meta l l ic  i nner sh ie l d .   A 
drain  wi re  of 28  AWG  must be  i n  contact wi th  both  sh ie lds.   Cables  must conta in  two data-
l ines  of 28  AWG,  and  a  power pa ir of 28  AWG  to  20  AWG.  Power pa irs  smal ler than  28  AWG 
are  proh ib i ted .   The  laboratory conducting  the  compl iance  testi ng  i s  requ ired  to  visual l y veri fy 
the  construction  of the  cable.  

Cable  assembl ies  for l ow-speed  USB  appl ications  are  not e l ig ib le  for certi fication .  

Bu lk  cable  i s  not e l i g ible  for USB  certi fication .  

The  cable  assembly l eng th  shal l  be  measured  from  the  end  of one  connector to  the  end  of the  
other connector.  Cable  assembl ies  wi th  Standard-series  pl ugs  at both  ends  are  l im i ted  to  5  m .  
Cables  assembl ies  wi th  a  M in i -B  pl ug  and  Standard-A p lug  are  l im i ted  to  4 . 5  m .  Cable  
assembl ies  wi th  any M icro-series  p lugs  are  l im i ted  to  2  m .  The  Standard  A receptacle  to  
M icro-A pl ug  adapters  are  l im i ted  to  1 50  mm.  

4. 1 0. 1 . 2  Dimensional  Inspection  

Plating  th ickness  measurement shal l  be  the  fi rst  measurement.   Upon  fa i lu re,  testing  wi l l  stop.   
See  Group  7  

The  l aboratory conducting  the  compl iance  testi ng  wi l l  measure  and  record  cri tica l  d imensions.  

IMPORTANT NOTE:  Cri tical  d imension  and  phys ical  i nspection  may requ i re  the  destructi ve  
phys ica l  anal ys is  of a  m in imum  of three  samples.   When  perform ing  th is  procedure  the  testi ng  
l aboratory must veri fy Series  ‘A’ ,  ‘B ’ ,  M icro  Series  Connectors .   USB  cable  assembl ies  
subm i tted  for compl iance  testing  are  requ ired  to  use  certi fied  connectors.  The  Go/No-go 
gauge  test i s  used  i n  l i eu  of a  cri tica l  d imension  test for M in i -B  p l ugs  and  receptacles.  M icro  
Series  p lugs  and  receptacles  wi l l  use  Go/No-go  gauges  to  confi rm  al l  i n terface  cri tical  
d imensions  and  wi l l  undergo  phys ica l  measurement of a l l  l atch-re lated  cri ti ca l  d imensions.  
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4.1 0.2  Test Group ‘1 ’  

Table  4-4  – Test Group ' 1 '  Durabi l i ty,  Vibration ,  Shock,   
Cable  Retention  and  Mating/Un-mating  Force  

Test 
Phase  

Test  
Measurement To  Be  

Performed  
Common  Requ irements  

 
Ti tl e  

E IA 
364 
Test  

Severi ty or 
Condi tion  of 

Test  
Ti tl e  

E IA 
364 
Test  

P1  
 

1 -1  Mati ng  Force  1 3  Measure  force  to  
mate  at  a  rate  of 
1 2 . 5  mm  per 
m inu te  maximum  

  1   35  Newtons  maximum  

Tolerance  ±0. 1  N  

1 -  Low Level  
con tact  

res i stance  

 20  mV maximum  
open  ci rcu i t  at  
1 00  mA maximum  

Contact  
Res istance  

23   1   S tandard /M icro-USB  – ≤30  mΩ 

Min i  seri es  – ≤50  mΩ 
maximum  i n i ti a l  res i stance  

Tolerance  ±0. 1  mΩ 4 -wi re  
Kelvi n  Al l  con tacts  measured  

1 -3  Durabi l i ty  09  1  500  cycles  
5  000  cycles  for 
M in i  “B”  
1 0  000  cycles  for 
M icro  seri es  
1 0  000  cycles  for 
rugged ized  
Standard  “A”  
Cycle  rate  of 
500  cycl es  per 
hou r max.  

  1   No  physical  damage  and  shal l  
meet  requ i rements  of 
subsequent tests .  

1 -4  Shock 27  30  g  6  ms •  s i ne  6  
axes  

Conti nu i ty  87  1  No  con tact  chatter g reater 
than  1 . 0  m icrosecond  
Detection  vi a  curren t change  

1 -5  Vibrati on  28  5. 35  GRMS  for 1 5  
m inu tes  i n  each  of 
th ree  mu tual l y 
perpend icu l ar 
p l anes  

Conti nu i ty  87  1  
No  contact  chatter g reater 
than  1 . 0  m icrosecond  
Detection  vi a  curren t change  

1 -6  Low Level  
con tact  

res i stance  

 Same  as  1 -2  Contact  
Resistance  

23   1  ∆R +1 0  mΩ maximum  fi nal .  

Tolerance  ±0. 1  mΩ  

4 -wi re  Kelvin  

Al l  con tacts  measured .  

1 -7  Un-mating  
Force  

1 3  Measure  force  to  
unmate  at  a  rate  
of 1 2 . 5  mm  per 
m inu te  maximum .  

  1  S tandard  seri es  –1 0  Newtons  
m in imum  M in i  series  – 
3  Newtons  m in imum.  M icro  
series  – 8  Newtons  m in imum  

Tolerance  ±0. 1  N  

1 -8  Cable  Pu l l  Ou t  38b  Apply steady 
state  axi a l  l oad  to  
the  cabl e  for one  
m inu te.  

   40  Newtons  M i n imum   (cable  
assembly shal l  h ave  no  
e l ectri cal  d i scon ti nu i ty and  
cable  sha l l  have  no  
mechan ical  separati on  from  
connector. )  

1 -9  Genera l  
Exam ination  

 Unmated  
connectors  

Vi sual  &  
D imensiona l  
I nspecti on  

1 8  1  There  shal l  be  no  defects  that  
wou l d  impai r normal  
operati ons.  
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Figure 4-1  – Typical  Contact Resistance Measurement  

4. 1 0.3  Test Group ‘2 ’  

Table  4-5  – Group '2'  Temperature Li fe  

Test 
Phase  

Test  
Measurement To  Be  

Performed  
Common  

Requ irements  

 
Ti tl e  

E IA 
364 
Test  

Severi ty or 
Condi tion  of 

Test  
Ti tl e  

E IA 
364 
Test  

P1  
 

2-1  Low Level  
con tact 

res i stance  

 20  mV max.  
open  ci rcu i t  at  
1 00  mA 
maximum ,  see  
F igu re  4 -1 .  

Contact  
Resistance  
(s i gnal  
con tact)  

23  1   S tandard /M icro  – 
30  mΩ Min i  seri es  – 
50  mΩ maximum  i n i ti a l  
resi stance.  

2-2  Temperatu re  
L i fe  

1 7  +85  °C for 
500  hou rs  
mated   

  1   No  physical  damage  
and  shal l  meet  
requ i rements  of 
subsequent  tests.  

2-3  Low Level   
con tact 

res i stance  

 Same  as  2-1  Contact   
Resistance  
(s i gnal  
con tact)  

23  1  ∆R +1 0  mΩ maximum  
fi nal .  

2-4  Genera l  
Exam ination  

 Unmated  
connectors  

Vi sual  &  
D imensiona l  
I nspecti on  

1 8  1   There  shal l  be  no  
defects  that  wou ld  
impai r normal  
operati ons.  D imensions  
shal l  comply wi th  the  
most curren t vers ion  of 
the  USB  Speci fi cation  

 

IEC  
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4.1 0.4  Test Group ‘3’  

Table  4-6  – Test Group '3'  M ixed  Flowing  Gas  

Test 
Phase  

Test  
Measurement To  Be  

Performed  
Common  

Requ irements  

 
Ti tl e  

E IA 
364 
Test  

Severi ty or 
Cond i tion  of 

Test  
Ti tl e  

E IA 
364 
Test  

P1  
 

3-1  Low Level  
con tact 

res i stance  

 20  mV 
maximum  
open  ci rcu i t  at  
1 00  mA 
maximum ,  see  
fi gu re  4 -1 .  

Contact 
Resistance  
(S ignal  
Contact)  

23  1  S tandard /Micro  – 
30  mΩ M in i  seri es  – 
50  mΩ maximum  i n i ti a l  
res i stance.  

3-2  Mixed  
F lowi ng  Gas  

65  C l ass  I I A for 
5  days  
Unmated   

  1  No  physical  damage.  

3-3  Low Level  
con tact 

res i stance  

 20  mV 
maximum  
open  ci rcu i t  at  
1 00  mA 
maximum ,  see  
fi gu re  4 -1 .  

Contact 
Resistance  
(S ignal  
Contact)  

23  1  
After 1  
mati ng/unmating  cycle,  
report  va l ues.  Step  3 -3  
I n formation  on l y  

3-4  Mixed  
F lowi ng  Gas  

65  C l ass  I I A for 
5  days  Mated   

  1  No  physical  damage.  

3-5  Low Level  
con tact 

res i stance  

 20  mV 
maximum  
open  ci rcu i t  at  
1 00  mA 
maximum ,  see  
fi gu re  4 -1 .  

Contact 
Resistance  
(S ignal  
Contact)  

23  1  ∆R +1 0  mΩ maximum  
fi nal  

3-6  Genera l  
Exam ination  

 Unmated  
connectors  

Vi sual  &  
D imensiona l  
I nspection  

1 8  1  There  shal l  be  no  
defects  that  wou ld  
impai r normal  
operati ons.  D imensions  
shal l  comply wi th  the  
most  current  vers ion  of 
the  USB  Speci fi cation  
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4.1 0.5  Test Group ‘4’  

Table  4-7  – Test Group '4'  Insu lation  Resistance,  Dielectric  Withstand ing  Voltage,  
Thermal  Shock & Humid i ty Temperature  Cycl ing  

Test 
Phase  

Test  
Measurement To  Be  

Performed  
Common  

Requ i rements  

 
Ti tl e  

E IA 
364 
Test  

Severi ty or 
Condi tion  of 

Test  
Ti tl e  

E IA 
364 
Test  

P1  
 

4-1  Capaci tance  30   Test  between  
ad jacent 
con tacts  
unmated  
connector at  
1  KHz.  

  1  2  pF  maximum  

4-2    500  V DC for 
two  m inu tes  
maximum ,  or 
un ti l  s tabi l i zed ,  
mated .  

I nsu lation  
Resistance  

21  1  S tandard /M icro  – 
1  000  MΩ Min i  seri es  – 
1 00  MΩ m in imum .  

4-3    500  V AC 
(1 00  V AC for 
M in i /M icro  
series)  at  sea  
l evel  for one  
m inu te  mated .  

Wi thstand ing  
Vol tage  

20  1  No  breakdown  or 
fl ashover.  

4-4  Thermal  
Shock 

32   –55  °C to  

+85  °C,  
1 5  m inu tes  at  
each  
temperatu re,  
and  1 0  cycles ,  
mated .  

  1  No  physical  damage  
and  shal l  meet  
requ i rements  of 
subsequent  tests.  

4-5  
H um id i ty-

Temperatu re  
Cycl i ng  

31   25  °C and  

65  °C at  95  %  
RH ,  seven  
cycles ,  mated .   

  1  No  physical  damage  
and  shal l  meet 
requ i rements  of 
subsequent tests .  

4-6    500  V DC for 
two  m inu tes  
maximum ,  or 
un ti l  s tabi l i zed ,  
mated .  

I nsu lation  
Resistance  

21  1  1 00  MΩ fi nal .  

4-7    500  V AC 
(1 00  V AC for 
M in i /M icro  
series)  at  sea  
l evel  for one  
m inu te  mated .  

Wi thstand ing  
Vol tage  

20  1  No  breakdown  or 
fl ashover.  

4-8  Genera l  
Exam ination  

 Unmated  
connectors  

Vi sual  &  
D imensiona l  
I nspection  

1 8  1  There  shal l  be  no  
defects  that  wou ld  
impai r normal  
operati ons.  
D imensions  shal l  
comply wi th  the  most  
cu rren t vers i on  of the  
USB  Speci fi cation  
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4.1 0.6  Test Group ‘5’  

Table  4-8  – Test Group '5'  Solderabi l i ty  

Test 
Phase  

Test  
Measurement To  Be  

Performed  
Common  

Requ i rements  

 
Ti tl e  

E IA 
364 
Test  

Severi ty or 
Condi tion  of 

Test  
Ti tl e  

E IA 
364 
Test  

P1  
 

5-1  Solderabi l i ty  52  Category 3   
S team  Age  
RMA Class  1  
fl u x immerse  
i n  mol ten  
sol der at  a  
temperatu re  of 

+245  °C ±  5  °C 

(+473  °F  ±  

9  °F)  at  rate  of 

25. 4  mm  ±  
6 . 35  mm  

(1 . 00  i n  ±  
0 . 25  i n )  per 
second ,  hol d  
i n  sol der for 

5  +0/-0. 5  
seconds  To  
i ncl ude  sol der 
p i ns  and  
mounti ng  
pads.  

  1  Sol derable  area  shal l  
have  a  m in imum  of 
95  %  solder coverage.  
For l ead  free  sol der pot  
temperatu re  sha l l  be  

+255  °C ±  5  °C 

5-2  Genera l  
Exam ination  

 Unmated  
connectors  

Vi sual  &  
D imensiona l  
I nspection  

1 8  1   There  shal l  be  no  
defects  that  wou ld  
impai r normal  
operati ons.  D imensions  
shal l  comply wi th  the  
most  cu rren t vers ion  of 
the  USB  Speci fi cation  

 

4.1 0.7  Test Group ‘6’  

Table  4-9  – Test Group '6'  H igh  Frequency Testing  

Test 
Phase  

Test  
Measurement To  Be  

Performed  
Common  

Requ i rements  

 
Ti tl e  

E IA 
364 
Test  

Severi ty or 
Condi tion  of 

Test  
Ti tl e  

E IA 
364 
Test  

P1  
 

6-1  Cable  
Impedance  

1 08      76 . 5  Ω  m i n imum  

1 03. 5  Ω  maximum .  

6-2  Signal  Pa i r 
Attenuati on  

1 01      See  Addenda  C  

6-3  Propagati on  
Delay 

1 03      26  ns  maximum  

1 0  ns  maximum  for 
M icro  

6-4  Propagati on  
Delay Skew 

1 03      1 00  ps  maximum  
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4.1 0.8  Test Group ‘7 ’  

Table  4-1 0  – Test  Group  '7'  Cri tical  D imensions  

Test 
Phase  

Test  
Measurement To  Be  

Performed  
Common  

Requ i rements  

 
Ti tl e  

E IA 
364 
Test  

Severi ty or 
Condi tion  of 

Test  
Ti tl e  

E IA 
364 
Test  

P1  
 

7-1  Cri ti cal  
D imensions  

1 8      See  Addenda  B  

Resol u tion  

±1  m icrometer 

7-2  Plati ng  
th i ckness  

 Per USB2. 0  
chapter 6  for 
detai l s  for 
standard  and  
M in i  seri es  
and  the  M icro-
USB  
speci fi cation  
for M icro  
series  

   Performed  fi rst.  

Use  of X-ray to  
determ ine  th i ckness  of 
contacts .  
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4.1 0.9  Test Group ‘8 ’  

Table  4-1 1  – Test  Group  '8'  Cable  

Test 
Phase  

Test  
Measurement To  Be  

Performed  
Common  

Requ i rements  

 
Ti tl e  

E IA 
364 
Test  

Severi ty or 
Condi tion  of 

Test  
Ti tl e  

E IA 
364 
Test  

P1  
 

8-1  Vol tage  d rop  USB  
2 . 0   

5V nom inal  at  
500  m  A.  c 

   1 25  mV max d rop  
across  power pai r from  
pin  to  p i n  

8-2  Cable  F lex 41   x-3. 7  cabl e  
d iameter 
1 00  cycl es  
2  p l anes  
1 20  deg ree  arc  

   No  l oss  of con ti nu i ty 
du ri ng  cycl i ng  

8-3  4-Axis  
Conti nu i ty  

n /a   Appl i cab le  to  
cable  assembl ies  
wi th  m icro  USB  
pl ugs  on l y.  
Tested  as  mated  
connectors  Pu l l  
of 8  N  
perpend icu l ar to  
connection  at  0 ,  
90 ,  1 80  and  
270  deg rees,  
1 0  seconds  
du ration  at  each  
axi s  Veri fy 
e l ectri cal  
conti nu i ty of a l l  
p i n  con tacts  at  
each  axi s  

Test  j i g  
defi ned  i n  
Append i x D.  

n /a    No  con tact chatter 
g reater than  
1 . 0  m icrosecond  d uri ng  
1 0  seconds  at  each  
axi s  

8-4    500  V AC (1 00  V 
AC for M in i /M icro  
series)  at  sea  
l evel  for one  
m inu te  mated .  

Wi thstand ing  
Vol tage  

20   1   No  breakdown  or 
fl ashover.  

8-5  Visual  
I nspection  

  Cabl e  
Construction  

  Exi stence  of bra i ded  
sh iel d  attached  to  shel l  
of connector Exi stence  
of 28  gauge  d rai n  wi re  
i n  contact wi th  sh ie l d  
and  attached  to  shel l  of 
connector Power l i nes  
28  gauge  m in imum  
Data  l i nes  28  gauge  
twi sted  

 

*   NOTE  Standard  detachable  cable  assembl ies  on l y.  F l at  cables  are  proh ib i ted  for s tandard  detachable  cable  
assembl ies.  

5 Certi fication  Acceptance and  Submission  

Manufacturers  of USB  cable,  connectors  and /or fabricated  cable  assembl ies  des i ri ng  to  have  
a  product or products  l i s ted  on  the  USB  Implementers ’  Forum  (USB-IF)   I n tegrators  L ist  ( I L)  
are  requ i red  to  subm i t  ‘certi fi ed  proof’  that the ir USB  product meets  or exceeds  the  
performance requ irements  speci fi ed  i n  Chapter 6  of the  most curren t vers ion  of the  USB  
Speci fication  and  th is  document.   Certi fied  proof of compl iance  shal l  be  i n  the  form  of a  
Compl iance  Test Report (CTR)  completed  by an  A2LA /CNLA or equ ivalen t certi fied  testing  
l aboratory per I EC/I SO  1 7025.  
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5.1  Compl iance Test Report 

Upon  successfu l  completion  of the  compl iance  testing ,  the  certi fied  laboratory perform ing  the  
speci fied  tests  wi l l  i ssue  formal  compl iance  test report.  Th is  confiden tia l  report  wi l l  on l y be  
avai lable  to  the  manufacturer,  test  l aboratory subm i tti ng  the  report  and  USB-I F  Adm in istration .  

5.2  Listing ,  Authorization  and  Noti fication  

5.2. 1  Listing  

Upon  successfu l  completion  of the  volun tary compl iance  testi ng ,  the  certi fi ed  l aboratory 
perform ing  the  speci fied  tests  wi l l  provide  the  USB  I F  Adm in istration  the  test resu l ts.  Upon  
approval  by the  USB  I F  Adm in istration  of the  test resu l ts ,  the  product (s)  wi l l  be  added  to  the  
i n tegrators  l i s t.   The  manufacturer has  the  option  whether to  d isplay thei r certi fied  products  
via  the  i n tegrators  l i st  to  the  USB  I F  membersh ip.  

5.2.2  Authorization  to  use  Certi fi ed  USB  Logo  

Products  that are  l i sted  on  the  USB  I F  I n tegrators  L ist  may use  the  Certi fied  USB  Logo 
provided  that the  manufacturer has  agreed  to  and  s i gned  the  USB  I F  Logo Trademark License  
Agreement.   Possession  of a  TID  does  not i nd icate  that  a  product i s  certi fi ed .   On l y products  
that  are  l i s ted  on  the  i n tegrators  l i st  are  certi fi ed .  

I f a  manufacturer wishes  to  use  the  trademarked  ‘USB  logo’  on  more  than  one  USB product,  
each  product  d isplaying  the  ‘USB  logo’  must have  successfu l l y completed  the  Voluntary 
Compl iance  Testi ng  Program ,  must have  a  TID  ass igned  by USB-I F,  and  have  each  product  
l i sted  on  the  i n tegrators  l i st.  

On l y upon  receiving  official  USB-IF  Noti fication  the  manufactu rer may emboss  the  ‘USB  l ogo’  
on  the  l i sted  product.  

5.2.3  Noti fication  

The manufacturer of record  wi l l  be  noti fied  by E -mai l  that  thei r product  has  been  l i sted .  
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Append ices  

This  speci fication  has  been  developed  as  a  ‘ l i ving  document. ’   I n  order to  provide  system  
eng ineers  and  des igners  the  most current USB  cable  and  connector i n formation ,  USB-IF  
Device  Working  Group  members  may from  time to  time choose  to  add  add i tional  usefu l  
i n formation  to  th is  document,  e . g . ,  product  d rawings  for new USB i ndustry standards,  l i s tings  
of in ternational  l aboratories  capable  of perform ing  approval  testi ng ,  et  cetera.  

A Testing  by Simi lari ty – General  Gu idel ines  

USB Connector Test Requ i rements  
Qual i fication  by S im i lari ty Schedu le  

USB Receptacles  S tyle  A,  B  

Test 
Parameters  

Style  
‘A’  
thru  
hole  

Style  
‘A’  
SMT 

Style  
‘A’  (2 )  
h igh  

Style  
‘A’  (3 )  
h igh  

Style  
‘A’  (4)  
h igh  

Style  
‘A’  
Verti  
-TH   S  

Style  
‘A’  
fl ag  

Style  
‘B’  
thru  
hole  

Style  
‘B’  
SMT 

Style  
‘B’  
Verti  
-TH   S  

G
ro
u
p
 

1  X X X X X X X X X X X X 

2  X  X  X X X X X X  X  X 

3  X  X  X X    X     

4  X  X  X X X X X X X X X 

5  X X X X X    X  X   

7  X  X  X X    X     

 

Group 1  E IA Test Procedures   Group  4  E IA Test Procedures  

Visual  Exam inati on  TP  364-1 8   Visual  Exam inati on  TP  364-1 8  

Mati ng  &  Unmating  forces  TP  364-1 3B   Capaci tance  TP  364-30  

Low Level  Contact 
Resistance  

TP  364-23   I nsu lation  Res istance  TP  364-21  

Durabi l i ty  TP  364-09   Diel ectri c  Wi thstand ing  Vol tage  TP  364-20  

Random  Vibrati on  TP  364-28   Thermal  Shock TP  364-32  

Phys ical  Shock TP  364-27     

   Group 5  E IA Test Procedures  

Group  2  E IA Test Procedures   Visual  Exam inati on  TP  364-1 8  

Vi sual  Exam inati on  TP  364-1 8   Solderabi l i ty  TP  364-  

Low Level  Con tact 
Resistance  

TP  364-23     

Temperatu re  Li fe  TP  364-1 7   Group 7  E IA Test Procedures  

   Cri ti cal  D imensions  TP  364-1 8  

Group 3  E IA Test Procedures   Plati ng  th i ckness   

Vi sual  Exam inati on  TP  364-1 8     

Low Level  Con tact  
Resistance  

TP  364-23     

Mate/unmate  (1 )  cycl e      

M i xed  F lowing  Gas  TP  364-65     

 

Note:  Any change  i n  des ign ,  materia ls  or process  wi l l  requ ire  a  fu l l  re-qual i fication  of the  
connectors.  
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USB Connector Test Requ i rements  
Qual i fication  by S im i lari ty Schedu le  

USB Receptacles  S tyle  M in i  /M icro  B  and  M icro  AB  

Test Parameters  Style  ‘A’  
SMT 

Style  ‘A’  
thru  hole  

Style  ‘B’  
SMT 

Style  ‘B’  
thru  hole  

Style  ‘B’  
SMT 

Style  ‘B’  
thru  hole  

G
ro
u
p
 

1  X X X X X X 

2    X    

3    X    

4    X    

5    X    

7  X X X X X X 

 

Group 1  E IA Test Procedures   Group  4  E IA Test Procedures  

Visual  Exam inati on  TP  364-1 8   Visual  Exam inati on  TP  364-1 8  

Mati ng  &  Unmating  forces  TP  364-1 3B   Capaci tance  TP  364-30  

Low Level  Con tact 
Resistance  

TP  364-23   I nsu lation  Res istance  TP  364-21  

Durabi l i ty  TP  364-09   Diel ectri c  Wi thstand ing  Vol tage  TP  364-20  

Random  Vibrati on  TP  364-28   Thermal  Shock TP  364-32  

Phys ical  Shock TP  364-27     

   Group 5  E IA Test Procedures  

Group  2  E IA Test Procedures   Visual  Exam inati on  TP  364-1 8  

Vi sual  Exam inati on  TP  364-1 8   Solderabi l i ty  TP  364-  

Low Level  Con tact 
Resistance  

TP  364-23     

Temperatu re  Li fe  TP  364-1 7   Group 7  E IA Test Procedures  

   Cri ti cal  D imensions  TP  364-1 8  

Group 3  E IA Test Procedures     

Vi sual  Exam inati on  TP  364-1 8     

Low Level  Con tact  
Resistance  

TP  364-23     

Mate/unmate  (1 )  cycl e      

M i xed  F lowing  Gas  TP  364-65     

 

USB Cable  Assembl y Test Requ i rements  
Qual i fi cation  by S im i lari ty Schedu le  
USB Cable  Assembl ies  Styl e  A to  B  

and  
Style  A to  M in i  B,  Style  A to  M icro  B  

Test Parameters  Style  ‘A’  
to  ‘B’  SDR 

Style  ‘A’  
to  ‘B’  
Crimp 

Style  ‘A’  
to  M in i  
Series  
SDR 

Style  ‘A’  
to  M in i  ‘B’  
Crimp 

Style  M in i  
‘A’  to  M in i  
Series  
SDR 

Style  M in i  
‘A’  to  M in i  
Series  
Crimp 

G
ro
u
p
 1  X X X X X X 

6  X X X X X X 

8  X X X X X X 
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Group 1  E IA Test Procedures   Group  8  E IA Test Procedures  

Visual  Exam inati on  TP  364-1 8   Visual  Exam inati on  TP  364-1 8  

Mati ng  &  Unmating  forces  TP  364-1 3B     

Low Level  Con tact 
Resistance  

TP  364-23   Vol tage  Drop   

Durabi l i ty  TP  364-09   Cable  F lex TP  364-41 B  

Random  Vibrati on  TP  364-28   Visual  Exam inati on  TP  364-1 8  

Phys ical  Shock TP  364-27     

Low Level  Con tact 
Resistance  

TP  364-23     

Mati ng  &  Unmating  forces  TP  364-1 3B     

Cabl e  Pu l l ou t  TP  364-38A    

Vi sual  Exam inati on  TP  364-1 8     

     

Group 6  E IA Test Procedures     

Vi sual  Exam inati on  TP  364-1 8     

I mpedance  TP  364-1 08     

Attenuati on  TP  364-1 01     

Propagati on  Del ay TP  364-1 03     

Propagati on  Del ay Skew TP  364-1 03     

Vi sual  Exam inati on  TP  364-1 8     

     

Capaci tance  TP  364-30     

 

NOTE  1  I f qual i fi cation  i s  completed  on  cabl es  of maximum  l eng th ,  then  a l l  cabl es  of s im i l ar design  wi th  on l y a  
shorter l ength  are  qual i fi ed  by s im i l ari ty.  

NOTE  2  I f ALL  connectors  used  are  on  the  i n teg rators  l i s t,  no  add i ti onal  connector q ual i fi cations  are  requ i red  on  
the  cabl e  assembl ies .  
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B Cri tical  D imensions  

USB  2. 0  Group  7  – Standard  “A”  PLUG  

 

Al l  Values  are  i n  M i l l imeters.  

IEC  
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USB  2. 0  Group  7  – Standard  “A”  Receptacle  

 

Al l  Values  are  i n  M i l l imeters .  

IEC  

Copyright International  Electrotechnical  Commission  



 – 34  – I EC 62680-2-3: 201 5  © I EC 201 5  
© USB-IF  201 4  

USB  2. 0  Group  7  – Standard  “B”  PLUG  

 

Al l  Values  are  i n  M i l l imeters .  

IEC  
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USB  2. 0  Group  7  – Standard  “B”  RECEPTACLE  

 

Al l  Values  are  i n  M i l l imeters .  

IEC  
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USB  2. 0  Group  7  – M IN I  “B”  PLUG  

USB  2. 0  Group  7  – M IN I  “B”  RECEPTACLE  

USB-I F  wi l l  provi de  Go/No-go  gauges  for d imensional  anal ys i s .  

USB  2. 0  Group  7  – M icro-USB  A-Plug  

 IEC  
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USB  2. 0  Group  7  – M icro-USB  B-Plug  

 IEC  
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USB  2. 0  Group  7  – M icro-USB  B-Receptacle  

 IEC  
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USB  2. 0  Group  7  – M icro-USB  B-Receptacle,  Con tinued  

 IEC  
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USB  2. 0  Group  7  – M icro-USB  B-Receptacle,  Con tinued  

 IEC  
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USB  2. 0  Group  7  – M icro-USB  AB-Receptacle  

 IEC  
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USB  2. 0  Group  7  – M icro-USB  AB-Receptacle,  Continued  

 IEC  
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C Attenuation  Table  

The  s ignal  pai r a ttenuation  shal l  not  be  more  than  the  values  shown  for the  test frequencies  in  
the  table  below.  

Frequency  
MHz  

Attenuation  (Maximum)  

dB/cable  ±1 0  %  

1 2. 00  0 . 67  

24. 00  0 . 95  

48. 00  1 . 35  

96. 00  1 . 90  

200. 00   3 . 20  

400. 00   5 . 80  

 

D 4-Axis  Continu i ty Test  

Micro  Series  p l ugs  and  cables  wi th  M icro  Series  p lugs  shal l  be  tested  for continu i ty under 
stress  us ing  the  test configuration  shown  below.  Plugs  must be  suppl ied  i n  a  cable  assembly 
wi th  a  representati ve  overmold .  A M icro-AB  receptacle  shal l  be  mounted  on  a  2- layer 
fiberg lass  pri n ted  ci rcu i t  board  of between  0. 8  and  1 . 0  mm  th ickness.  The  PC  board  shal l  be  
cl amped  on  e i ther s ide  of the  receptacle  no  further than  5mm  away from  the  solder tai l s .  The  
PC  board  shal l  i n i tia l l y be  p laced  i n  a  hori zon tal  p lane,  and  an  8-Newton  tens i le  force  shal l  be  
appl ied  to  the  cable  i n  a  downward  d i rection ,  perpend icu lar to  the  axis  of i nsertion ,  for a  
period  of at l east 1 0  seconds.  The  con tinu i ty across  each  of the  5  contacts  shal l  be  measured  
throughou t the  appl ication  of the  tens i le  force.  The  ci rcu i t board  shal l  then  be  rotated  
90  degrees  such  that  the  cable  i s  s ti l l  i nserted  horizon tal l y and  the  8-Newton  tens i le  force  wi l l  
be  appl i ed  again  i n  the  downward  d i rection  and  con tinu i ty measured  as  before.  Th is  test wi l l  
be  repeated  for 1 80  and  270  degree  rotations.  Passing  cables  wi l l  exh ib i t  no  d iscontinu i ti es  of 
greater than  1  m icrosecond  duration  i n  any of the  four orien tations.  

One  method  for measuring  the  con tinu i ty through  the  5  con tacts  i s  to  short a l l  4  wi res  at  the  
end  of the  cable  p i g ta i l .  Then  on  the  PC board  appl y a  vol tage  th rough  a  pu l l -up  to  each  of 

VBus,  D+ ,  D- ,  and  ID  p i ns,  wi th  the  GND  pin  connected  to  ground .  When  testing  a  M icro-A 
plug ,  a l l  four sense  res istors  must s tay pu l led  down  for the  l eng th  of the  test.  When  testi ng  a  
M icro-B  p lug ,  the  I D  p in  must stay h i gh  and  the  other p i ns  must remain  l ow for the  duration  of 
the  test.  Test houses  may use  another method  to  veri fy con tinu i ty th rough  a l l  5  p i ns  i f they 
choose.  
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