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INTEROPERABILITY SPECIFICATIONS OF COMMON  
EXTERNAL POWER SUPPLIES (EPS)  FOR USE WITH  

DATA-ENABLED MOBILE TELEPHONES  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard 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  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 ternati onal  Organ i zation  for S tandard 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  comm i ttee  has  representati on  from  a l l  
i n terested  I EC Nati onal  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  exten t possib le  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  comm i 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)  Atten tion  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)  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  62684  has  been  prepared  by techn ical  area  1 4:  I n terfaces  and  
methods  of measurement for personal  compu ting  equ i pment,  of I EC  techn ical  committee  1 00:  
Aud io,  video and  mu l timed ia  systems  and  equ ipment.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i tion  publ ished  i n  201 1 .  Th is  ed i tion  
consti tu tes  a  techn ica l  revis ion .  

Th is  ed i tion  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  Clause  1  i s  mod i fied  to  i nclude  updated  references  to  I EC Un iversal  Seria l  Bus  in terface  
standards;   

b)  Clause  2  i s  expanded  to  i nclude  references  to  I EC Un iversal  Seria l  Bus  i n terface  
standards;  

c)  Subclause  4 . 1  i s  expanded  to  i nclude  requ irements  for non  USB  M icro-B  p lug  DC p l ug  
connectors;  
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d )  Subclause  4. 4  i s  mod i fied  to  remove obsolete  requ i rements  for common  mode noise  and  
reference  requ i rements  of I EC Un iversal  Seria l  Bus  i n terface  standards ;  

e)  Subclause  4 . 5  i s  mod i fied  to  reference  appropriate  safety standards.  

The  text of th is  s tandard  is  based  on  the  fol lowing  documents:  

CDV Report  on  voti ng  

1 00/2872/CDV 1 00/2966/RVC 

 

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 .  

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 ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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INTEROPERABILITY SPECIFICATIONS OF COMMON  
EXTERNAL POWER SUPPLIES (EPS)  FOR USE WITH  

DATA-ENABLED MOBILE TELEPHONES 
 
 
 

1  Scope 

This  document speci fi es  the  i n teroperabi l i ty of common  external  power suppl ies  for use  wi th  
data-enabled  mobi le  te lephones.  I t  defi nes  the  common  charg ing  capabi l i ty and  speci fies  
i n terface  requ i rements  for the  external  power suppl y.  

Safety and  EMC aspects  are  not covered  by th is  document.  Safety i s  covered  by I EC  60950-1  
or I EC  62368-1  and  EMC is  covered  by reg ional  /national  s tandards.  

Th is  document defines  i n teroperabi l i ty based  on  l egacy USB  technolog ies  and  does  not  cover 
charg ing  i n terfaces  that implement I EC 62680-1 -3  (USB  Type-C™ 1 ) ,  I EC 62680-1 -2  (USB  PD)  
and  I EC  63002.  

NOTE:  The  conten t of th i s  document  i s  based  on  Annex I I  dated  1 2  J anuary 201 0  to  the  MoU  regard i ng  
Harmon isati on  of a  Charg ing  Capabi l i ty for Mobi l e  Phone.   

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 tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60950-1 ,  Information technology equipment – Safety – Part 1 :  General requirements  

I EC  62368-1 ,  Audio/video,  information and communication  technology equipment –  Part 1 :  
Safety requirements  

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 : 201 5,  Universal Serial Bus interfaces for data  and power – Part 2-1 :  Universal 
Serial Bus specification,  Revision  2. 0 

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

3 Terms,  defin i tions  and  abbreviated  terms  

3. 1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i ti ons  apply.  

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

___________ 

1  USB  Type-C™  i s  a  trademark of the  USB  Implementers  Forum  (USB-I F).  Th i s  i n formation  i s  g i ven  for the  
conven i ence  of users  of th i s  document  and  does  not  consti tu te  an  endorsement  by I EC of th i s  product.  
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•  I EC  E lectroped ia:  avai lab le  at  h ttp: //www.electroped ia .org  

•  I SO  On l ine  browsing  p latform :  avai lab le  at h ttp : //www. iso.org/obp  

3. 1 . 1   
adapter 
device  for connecting  from  a  USB  M icro-B  receptacle/plug  defined  i n  I EC 62680-2-2  to  a  
speci fic non  M icro-USB  connector 

Note  1  to  en try:  An  adapter can  a l so  be  a  cable.  

3.2  Abbreviated  terms  

AC  a l ternating  current  

DC   d i rect curren t  

EPS  external  power supply 

ESR equ ivalent  series  res istance  

EUT  equ ipment under test  

GND  ground  

USB  Un iversal  Seria l  Bus  

4 EPS specification  

4.1  DC  plug  connector specification  

The cable  assembly suppl ied  wi th  the  EPS  shal l  term inate  i n  a  USB  M icro-B  p lug ,  defined  i n  
I EC 62680-2-2 .  The  cable  assembly may be  permanen tl y connected  to  the  EPS  or may be  a  
detachable  cable.  I n  e i ther case,  the  term inating  USB  M icro-B  p lug  shal l  be  compl iant  wi th  the  
USB  M icro-B  cables  and  connectors  speci fication ,  I EC 62680-2-2 .  

The  cable  assembly suppl ied  wi th  the  EPS  may a lso  term inate  i n  a  non  USB  M icro-B  p lug  i f a  
manufacturer makes  avai l able  an  adaptor from  the  M icro-USB  connector of a  common  EPS to  
a  speci fic non-M icro-USB  socket i n  the  mobi l e  phone. 2 

An  EPS  provided  wi th  a  detachable  cable  shal l  be  equ ipped  wi th  a  USB  Standard-A 
receptacle  to  connect to  the  EPS.  The  detachable  cable  assembly,  suppl ied  for use  wi th  the  
EPS,  sha l l  have  USB  Standard-A and  USB M icro-B  p l ugs  and  meet the  USB-IF  cable  
assembly requ i rements  i n  I EC  62680-2-2.  

The  above  requ irement a lso  appl ies  to  a  cable  used  as  an  adaptor,  i . e.  when  the  USB  M icro-B  
i s  connected  to  the  mobi le  te lephone  by an  adaptor where  the  mobi l e  te lephone does  not 
have  a  M icro-USB i n terface.  

4.2  AC  input characteristic  

The  EPS  shal l  meet the  requ i rements  of I EC  60950-1  or I EC 62368-1  wi th  a  maximum  touch  
curren t not  exceed ing  90  µA.  

The  EPS AC i npu t shal l  operate  over the  fol l owing  range:  

– vol tage  range:  the  rated  i npu t vol tage  range  covers  the  range  1 00  V to  230  V;  

– frequency:   50  Hz to  60  Hz.  

___________ 

2 Memorandum  of Understand i ng  regard ing  Harmon isation  of a  Charg i ng  Capabi l i ty for Mobi l e  Phones.  
5  J une  2009,  cl ause  4 . 2 . 1 .  
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4.3  Environmental  speci fication  

The  EPS operational  envi ronmental  range,  over wh ich  the  DC  output  characteristics  defined  
i n  4 . 4  shal l  be  mainta ined ,  shal l  be  

– temperature  range:  0  °C  to  +35  °C,  

– re lati ve  hum id i ty:    up  to  90  %.  

4.4 DC  output characteristics  

The DC  ou tpu t  vol tage  of the  EPS  shal l  be  as  speci fi ed  i n  I EC  62680-2-1 .  The  cable  vol tage  
drop  shal l  be  as  speci fied  i n  I EC  62680-2-1 .  

The  ripple  vol tage  on  the  ou tpu t wi th  a  no- load  cu rrent  to  maximum  rated  ou tpu t  current shal l  
be  no  more  than  80  mV peak-to-peak measured  at 20  MHz bandwid th  when  measured  i n  
accordance  wi th  the  test method  defined  in  5 . 2 .  

Proprietary methods  for faster charg ing  at  h igher vol tages  and/or curren ts  are  perm i tted ,  
provided  that i n teroperabi l i ty accord ing  to  I EC 62680-1 -1  i s  guaranteed  when  the  peer 
connected  device  (EPS  or the  mobi le  te lephone)  supports  on l y I EC  62680-1 -1 .  

4.5  Protection  

The EPS  shal l  comply wi th  a l l  appropriate  safety standards,  for example  as  speci fied  by 
I EC 60950-1  or I EC  62368-1 .  

4.6  EPS detection  

To enable  the  mobi l e  te lephone  to  detect  that i t  i s  connected  to  an  EPS,  the  EPS  shal l  meet 
the  USB-I F  charg ing  port  requ irements  for a  Ded icated  Charg ing  Port  as  defined  i n  
IEC 62680-1 -1 .  

4.7  Rel iabi l i ty 

The durabi l i ty of the  p lug  and  receptacles  shal l ,  as  a  m in imum ,  meet the  performance  as  
g iven  i n  Table  6-7  of I EC  62680-2-1 : 201 5.  

5 Testing  requirements  

5.1  General  

The requ i rements  in  Clause  5  have  been  developed  to  try to  ensure  that  common  EPSs  
perform  correctl y wi th  any data-enabled  mobi l e  phone to  wh ich  they may be  connected .  Most 
of the  requ i rements  can  be  veri fi ed  us ing  existi ng  and  wel l -understood  measurement 
techn iques,  wh ich  do  not  need  defin ing  in  th is  document.  

The  ripple  vol tage  at the  DC ou tpu t can  be  affected  by the  load  on  the  output of the  EPS.  For 
these  parameters,  the  test procedures  ou tl i ned  in  5. 2  shal l  be  used .  

5.2  Ripple  vol tage  at  the  DC  ou tput 

a)  The  USB  M icro-B  p l ug  of the  EPS  shal l  be  connected  to  a  load  representati ve  of a  mobi l e  
phone  wi th  the  fol l owing  characteristics:  

– USB  M icro-B  receptacle  connection ;  

– a  capaci tance  of (1  ±  0 , 1 )  µF  between  the  Vbus  and  GND  term inals  of the  USB  

M icro-B  receptacle.  Th is  capaci tance  shal l  have  a  typ ical  ESR of 0 , 01  Ω  at  1  MHz and  

0, 6  Ω  a t  1 0  kHz;  
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– a  variable  or swi tchable  res istance  between  the  Vbus  and  GND term inals  of the  USB  

M icro-B  receptacle .  I t  sha l l  be  poss ib le  to  select a  res istance  of 1 0  kΩ  to  s imu late  a  
no- load  cond i tion  and  other res istances  su i table  to  d raw 25  % ,  50  % ,  75  %  and  1 00  %  
of the  rated  curren t of the  EPS.  

b)  P lace  the  EUT i n to  an  environmental  chamber.  

c)  Connect an  osci l loscope  to  the  Vbus  and  GND  term inals.  Set the  osci l l oscope  to  vertica l  
axis  of  20  mV per d i vis ion ,  hori zon tal  axis  of 1  s  per d i vis ion  and  20  MHz bandwid th .  

d )  Al low the  temperature  of the  EPS  to  s tabi l i ze  for at l east 1 0  m in .  

e)  Turn  on  the  AC power to  the  EPS  and  a l l ow i t  to  operate  for at  l east  1 0  m in  before  making  
any measurements .  

f)  Measure  the  peak-to-peak vol tage  of the  s ignal  on  the  osci l l oscope under each  poss ib le  
combination  of the  fol lowing  parameters:  

– AC  frequency:  47  Hz,  50  Hz,  60  Hz and  63  Hz;  

– AC  vol tage:  90  V,  1 20  V,  207  V and  253  V;  

– l oad :   0  %,  25  %,  50  % ,  75  %  and  1 00  %  of the  rated  outpu t current;  

– temperature:  0  °C,  25  °C  and  45  °C.  
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