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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
MULTIMEDIA SYSTEMS –  

GUIDE  TO THE RECOMMENDED CHARACTERISTICS   
OF  ANALOGUE INTERFACES TO ACHIEVE INTEROPERABILITY 

 
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  s tandard 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 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 agents  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 nature  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 
patent  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  paten t  ri gh ts.  

I n ternational  Standard  I EC 61 938  has  been  prepared  by I EC  techn ical  comm ittee  1 00:  Aud io,  
video and  mu l timed ia  systems and  equ ipment.  

Th is  th i rd  ed i ti on  cancels  and  replaces  the  second  ed i ti on  publ ished  in  201 3.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .   

Th is  ed i ti on  includes  the  fol lowing  s i gn i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  e lectric to lerance  i s  standard ized ;  

b)  recommended  value  of ou tput source  impedance i s  ad justed ;  

c)  va lue  of 6  Ω  i s  add i tional l y recommended  to  impedance-defined  l oudspeaker systems;  

d )  va lues  i n  each  tab le  are  chosen  wi th  respect to  the  state  of the  art  and  representati ve  of 
best practice  i n  i ndustry.  
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The  text of th is  I n ternational  Standard  is  based  on  the  fo l lowing  documents :  

CDV Report  on  voti ng  

1 00/2879/CDV 1 00/2996/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  tab le.  

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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INTRODUCTION  

The fi rst ed i tion  of I EC 61 938  was  derived  from  I EC  60268-1 5,  I EC  60574-4  and  I EC  60933-1  
and  a lso  from  related  proposals  wh ich  had  been  subm itted  up  un ti l  the  date  of th is  revis ion .  
IEC 60268-1 5  was  the  fi rst s tandard  to  address  ' i n teroperabi l i ty'  –  the  ab i l i ty of equ ipment 
from  d i fferent manufacturers  to  be  assembled  i n to  a  system  wi th  fu l l  compatib i l i ty at every 
' i n terface' .  The  a im  of the  previous  revis ion  was  to  make the  i n tention  of th is  document easi l y 
comprehensible  by us ing  widel y used  term inology i n  the  ti tle  and  text of the  document.  The  
purpose  of th is  revis ion  i s  to  expand  the  measurement frequency range  in  s tep  wi th  the  
progress  of recent equ ipment.  

The  features  of the  revis ion  are  the  fo l lowing :  

a)  un i fication  and  arrangement of existing  related  standards,  incl ud ing  effective  proposals  
wh ich  have  been  subm itted ;  

b)  extension  of the  measurement frequency range.  

NOTE  The  standard  numbers  mentioned  above  correspond  to  the  revi sed  numbers,  i f app l i cable.  
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MULTIMEDIA SYSTEMS –  
GUIDE  TO THE RECOMMENDED CHARACTERISTICS   

OF  ANALOGUE INTERFACES TO ACHIEVE INTEROPERABILITY  
 
 
 

1  Scope 

This  document g ives  gu idance  on  curren t practice  for the  characteri stics  of mu l timed ia  
analogue  i n terfaces  to  ach ieve  i n teroperabi l i ty between  equ ipment from  d i fferen t 
manufacturers.  I t  i s  not a  performance standard .  

Recommendations  for i n terfaces  for equ ipment used  i n  veh icles,  and  for analogue  vi deo  
i n terfaces  for broadcast and  s im i lar equ ipment,  are  not g i ven .  

Refer to  I EC 60958  for the  i n terconnection  of d i g i ta l  s i gnals .  

F igure  1  shows  i n  a  d iagram  the  possib le  i n terfaces  of the  aud io  and  video sources  and  
destinations.  
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NOTE  The  numbers  i nd icated  above  the  arrows  refer to  the  appropriate  cl ause  or subcl auses  of th i s  document.  

Figure 1  – Audio  and  video sources  and  destinations  
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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  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60038,  IEC standard voltages 

I EC 60094-2 ,  Magnetic tape recording and reproducing systems – Part 2: Calibration  tapes 

IEC 60268-1 ,  Sound system equipment – Part 1 :  General  

IEC 60268-3,  Sound system equipment – Part 3: Amplifiers 

I EC 60268-5,  Sound system equipment – Part 5:  Loudspeakers   

I EC 60268-7: 201 0,  Sound system equipment – Part 7:  Headphones and earphones 

IEC 60268-1 1 : 1 987,  Sound system equipment – Part 11 : Application of connectors for the  
interconnection of sound system components 

IEC 60268-1 1 : 1 987/AMD1 : 1 989,  Sound system equipment – Part 11 :  Application of 
connectors for the  interconnection of sound system components 

IEC 60268-1 1 : 1 987/AMD2: 1 991 ,  Sound system equipment – Part 11 :  Application of 
connectors for the interconnection  of sound system components  

IEC 60268-1 2 ,  Sound system equipment – Part 12: Application of connectors for broadcast 
and similar use  

IEC 60603-1 1 : 1 992,  Connectors for frequencies below 3 MHz for use with printed boards –  
Part 1 1 : Detail specification for concentric connectors (dimensions for free connectors and 
fixed connectors)  

IEC 60958: 201 6,  Digital audio interface – ALL PARTS 

I TU -R BT. 1 700: 2005,  Characteristics of composite video signals for conventional analogue 
television systems  

3 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 tain  term inolog ica l  databases  for use  i n  standard ization  at  the  fol 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  

3. 1   
lum inance s ignal  
electrical  s i gnal  represen ting  the  l um inance  of the  te levis ion  p icture  e lements  

[SOURCE:  I EC 60050-723: 1 997,  723-05-56,  mod i fied  – Note  has  been  de leted . ]  
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3.2   
chrominance signal  
electrical  s ignal  that i s  associated  wi th  the  l um inance s ignal  to  convey colour i n formation;  i n  
practice  th is  s ignal  i s  made up  of two  components  

[SOURCE:  I EC 60050-723: 1 997,  723-05-57]  

3.3   
Y"  signal  
VBS  s ignal  
combined  s ignal  cons isting  of 

– a  l um inance  s i gnal ;  

– b lanking  and  synchron izi ng  s ignals .  

Note  1  to  en try:  The  Y"  s i gnal  i s  the  composi te  vi deo  s i gnal  (CVBS  s i gnal )  wi thou t the  C"  s i gnal .  

3.4   
colour signal  
C"  s ignal  

chrom inance s igna l  wi th  burst  s i gnal  i ncl uded ,  modu lated  on  a  subcarrier 

3.5   
composi te  video  signal  
CVS signal  

combined  s ignal  cons isti ng  of 

– a  l um inance  s i gnal ;  

– a  co lour s ignal .  

3.6   
composite  video,  blanking  and  synch ron i zat i on  signal  
CVBS signal  

combined  s ignal  cons isti ng  of 

– a  l um inance  s i gnal ;  

– a  co lour s i gnal ;  

– b lanking  and  synchron izi ng  s ignals .  

3.7   
blanking  signal  
signal  used  to  control  the  suppress ion  of the  s ignal  conveying  picture  in formation  during  
certain  parts  of the  scann ing  period ,  for example,  during  fl y-back 

[SOURCE:  I EC 60050-723: 1 997,  723-05-37,  mod i fied  – Example  has  been  deleted . ]  

3.8   
synchronizing  s ignal  

signa l  used  to  determ ine  the  tim ing  for the  scann ing  processes  i n  transm ission  and  reception  

[SOURCE:  I EC 60050-723: 1 997,  723-05-36]  

3.9   
in terface  
shared  boundary between  two p ieces  of equ ipment,  defi ned  by functiona l  characteristics,  
common  phys ical  i n terconnection  characteristics ,  s i gnal  characteristics  and  other 
characteristics,  as  appropriate  
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[SOURCE:  I SO/IEC 2382-9: 1 995,  d efi n i t i on  09 . 0 1 . 06 ,  mod i fied  – Defin i ti on  has  been  
adapted . ]  

3. 1 0   
min imum output vol tage  
vol tage  measured  across  the  rated  l oad  impedance of a  p iece  of equ ipment,  and  related  to  
a  m in imum  inpu t s ignal  l im i ted  by s i gnal - to-noise  ratio  

3. 1 1   
maximum  output vol tage  
vol tage  measured  across  the  rated  load  impedance  of a  p iece  of equ ipment and  re lated  to  a  
maximum  input s i gnal  l im i ted  by non- l i neari ty 

3. 1 2   
rated  source  impedance  
i n ternal  impedance,  s tated  by the  manufacturer,  of the  source  suppl ying  the  s i gnal  to  the  
p iece  of equ ipment 

Note  1  to  en try:  U n less  otherwise  speci fi ed ,  the  rated  source  impedance  i s  assumed  to  be  a  constant  pure  
res i stance.  

Note  2  to  en try:  The  manufacturer may a l so  g i ve  the  range  of source  impedances  wh ich  he  considers  to lerabl e  i n  
practi ce.  

Note  3  to  en try:  Mu l ti p l e  val ues,  or a  range  of val ues,  may be  speci fi ed ,  provid i ng  the  correspond ing  rated  
(d i storti on -l im i ted )  ou tpu t vol tages  and/or powers  are  a l so  s tated .  

3. 1 3   
input  impedance  
in ternal  impedance measured  between  the  in pu t term inal  and  i ts  correspond ing  return  of 
the  piece  of equ ipment 

3. 1 4   
rated  source  e.m.f.  
e.m . f.  speci fied  by the  manufacturer wh ich ,  when  connected  to  the  i nput  term inals  i n  series  
wi th  the  rated  source  impedance,  g i ves  rated  d istortion-l im i ted  outpu t  vol tage  across  the 
rated  l oad  impedance at an  appropriate  settin g  of the  controls  

3. 1 5   
min imum source e.m.f.  for rated  output vol tage  
e.m . f.  that,  when  connected  to  the  i npu t term inals  i n  series  wi th  the  rated  source  impedance,  
g ives  rated  outpu t vo l tage  across  the  rated  load  impedance  wi th  the  volume control (s) ,  i f any,  
set  for maximum  gain  and  the  tone  control (s) ,  i f any,  set as  speci fied  for rated  cond i tions  

3. 1 6   
rated  load  impedance  
impedance,  speci fied  by the  manufacturer,  to  wh ich  the  outpu t  term inals  are  to  be  connected  
for measuring  purposes  

Note  1  to  en try Un l ess  otherwise  speci fi ed  by the  manufacturer,  the  rated  l oad  impedance  shal l  be  assumed  to  
be  a  constan t pu re  res i stance.  

Note  2  to  en try Mu l ti p l e  val ues,  or a  range  of va l ues,  may be  speci fi ed ,  provided  the  correspond i ng  rated  
(d i storti on-l im i ted )  ou tpu t vol tages  and/or powers  are  a l so  stated .  

3. 1 7   
output source  impedance  
i n ternal  impedance measured  between  the  ou tput  term inal  and  i ts  correspond ing  retu rn  
under speci fied  cond i tions  
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3. 1 8   
rated  output vol tage  
vol tage  speci fi ed  by the  manufacturer,  measured  across  the  rated  load- impedance of a  
p iece  of equ ipment 

3. 1 9   
overload  source e.m.f.  
maximum  source  e .m . f.  for wh ich  a  p iece  of equ ipment,  connected  as  for rated  cond i tions  
and  wi th  an  appropriate  setting  of the  vo lume con trol ,  can  del i ver an  ou tpu t vol tage  
1 0  d B  be low the  rated  d istortion  l im i ted  ou tpu t vo l tage  wi thou t  exceed ing  the  rated  tota l  
harmon ic d is tortion  

3.20   
external l y powered  m icrophone  
microphone  con ta in ing  i n ternal  acti ve  ci rcu i try that  obta ins  i ts  operati ng  power from  an  
external  device  to  wh ich  i t  i s  connected  

3.21   
powered  input  

point on  a  device  a t wh ich  an  externa l l y powered  m icrophone may be  connected  

Note  1  to  en try Th i s  i s  a  term inal  wh ich  serves  as  an  i npu t  for s i gnal s  from  a  m i crophone  and  a l so  as  an  ou tpu t 
for power to  the  m icrophone.  

3.22   
P1 2  

designation  of a  speci fic phantom  power suppl y system  

3.23   
P24 

designation  of a  speci fic phantom  power suppl y system  

3.24  
P48  

designation  of a  speci fic phantom  power suppl y system  

4 General  condi tions  

Al l  vo l tages  are  RMS vol tages,  un less  otherwise  i nd icated .  

Impedances  of aud io  ci rcu i ts  are  va l i d  i n  the  frequency range  of 20  Hz to  20  kHz,  
un less  otherwise  ind icated .  

E lectrical  to lerance i s  ±5  %,  un less  otherwise  ind icated .  

Tables  con ta in ing  to lerances  i nd icate  that the  equ ipment shou ld  operate  over the  en ti re  
range  of poss ib le  va lues,  bu t may not meet a l l  of i ts  speci fications  at the  g iven  l im i ts .  

5 Power supply 

5.1  Al ternating  current (AC)  power supply vol tages  and  frequencies  

For AC  power suppl y vo l tages  and  frequencies,  refer to  I EC  60038 .  

For special  appl ications,  for example  sh ips  and  a i rcraft,  other vol tages  and /or frequencies  
and  the  perm issib le  to lerances  are  subject to  agreement between  manufacturers  and  users .  
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5.2  Di rect  current (DC)  power supply vol tages  

DC power suppl y vo l tages  and  the  perm iss ib le  to lerances  are  g i ven  i n  Table  1 .  The  
equ ipment shou ld  operate  over the  range  of vo l tages  g iven ,  bu t may not necessari l y meet 
a l l  of i ts  speci fications  at  the  g i ven  l im i ts .  

Table  1  – D i rect current  (DC)  power supply vol tages  and  tolerances  

Type of power supply 

Rated  
vo l tage/ce l l  

 
 
V  

Operati n g  vo l tag e/ce l l  

V 

Lower 
l im i t  

Normal  
vol tage  

Upper l im i t  

Primary batteri es  

– Alkal i -manganese,  zi nc  ch l ori de-zi nc 

– Li th i um  (organ ic e l ectrol yte)  

 

1 , 5  

3 , 0  

 

1 , 0  

2 , 0  

 

1 , 5  

3 , 0  

 

1 , 65  

3, 7  

Secondary batteri es :  

– Lead-acid ,  except veh i cle  batteries  

–  Lead-acid ,  veh icle  batteri es  

– N i ckel -cadmi um  

 

2 , 0  

2 , 0  

1 , 2  

 

1 , 8  

1 , 8  

1 , 1  

 

2 , 0  

2 , 4  

1 , 2  

 

2 , 2  

2 , 6  

1 , 4  

 

5.3  Power supply feed  for microphones  

Refer to  9 . 3 ,  9 . 4 ,  and  9 . 5.  

6 Interconnections  

6.1  Connections  

6. 1 . 1  General  

Signal  cab les  sha l l  have  the  appropriate  e lectrical  characteristics  to  perm i t the  transfer of 
s ignals  between  the  parts  of a  system  wi thout unacceptable  impairment.  

NOTE  The  degree  of impai rment wh ich  i s  unacceptabl e  depends  on  the  system  speci fi cati on  and  the  need  to  
comply wi th  other I n ternational  S tandards ,  such  as  those  concern i ng  e l ectromagneti c  compatib i l i ty.  

6.1 .2  Characteristics  of cables  

6. 1 . 2 .1  General  

The  fo l l owing  characteristics  of cables  shou ld  be  taken  i n to  account.  

6.1 .2 .2  Resistance  of the  conductors  

A resistance  of l ess  than  one-hundred th  of the  l oad  impedance i s  usual l y acceptable  for 
l oudspeaker connections.  For o ther appl ications,  va lues  of one-ten th  are  acceptable.  

Long  cables  may therefore  requ i re  conductors  of a  larger cross-sectional  area  than  those  of 
short cables .  

6. 1 .2 .3  Insu lation  resistance  

An  insu lation  resistance  of 50  MΩ  i s  usual l y acceptable.  
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6. 1 .2 .4  Magnetic  and  e lectromagnetic in terference  susceptibi l i ty of in terconnections  

The use  of un twis ted  pai rs  or s i ng le  conductors  wi th  separate  return  paths  is  a  common  
source  of magnetic  and  e lectromagnetic i n terference at  both  aud io  and  rad io  frequencies,  
especia l l y for l oudspeaker wi ring ,  and  shou ld  be  avoided .  A description  of the  methods  of 
avoid ing  such  i n terference i s  g i ven  i n  Ann ex  A.  

6.1 .2 .5  Reactance of conductors  

The acceptable  va lues  vary too  widel y to  g i ve  more  than  general  gu idance.  The  cable  
shou ld  not appreciabl y affect the  s i gnal  being  carried .  I n  the  absence  of particu lar 
requ i rements ,  the  i nductive  reactance  of the  cab le  shou ld  not cause  more  than  1  d B  
change i n  response  over the  frequency range  of i n terest.  The  capaci ti ve  reactance 
between  the  two conductors  of a  s i gnal -carrying  pai r,  or a  coaxia l  cable,  i n  paral l e l  wi th  the 
l oad  impedance,  shou ld  be  greater than  the  ra ted  load  impedance,  a t the  h i ghest frequency 
of i n terest.  

Wh i le  i t  i s  not recommended  to  use  cables  i n  wh ich  s ing le  conductors  carry d i fferent aud io  
s ignals ,  the  capaci tive  reactance between  conductors  i n  th is  case  shou ld  exceed  1  000  
times  the  load  impedance a t the  h i ghest frequency of i n terest.  

6. 1 .2 .6  Capaci tance from  conductor to  screen  

The acceptable  value  varies  too  widel y to  g i ve  more  than  general  gu idance.  I n  the  absence of 
particu lar requ i rements ,  the  capaci ti ve  reactance  of a  coaxia l  cable,  in  para l l e l  wi th  the  load  
impedance,  shou ld  be  greater than  the  rated  l oad  impedance.  The  capaci tance  between  each  
conductor of a  ba lanced  pa ir and  i ts  screen  shou ld  be  equal  wi th in  7 , 5  % .  A closer to lerance 
is  des i rable.  

NOTE  The  7, 5  %  tolerance,  wh ich  can  be  ach i eved  us ing  normal  cable  manufacturi ng  methods,  ensures  
preservation  of adequate  common  mode re j ecti on  i n  balanced  ci rcu i ts  (see  Wh i tl ock,  JAES ,  1 995-06).  The  
e l ectromagneti c  i n terference rej ecti on  of such  ci rcu i ts  i s  dependent on  impedance  balance.  

6.1 .2 .7  Characteristic impedance  

This  i s  usual l y on l y importan t for h igh-frequency s i gnals  (such  as  d ig i ta l  s i gnals  i n  accordance  
wi th  I EC  60958).  

6.1 .2 .8  Continu i ty of screening  

I n  some appl ications,  the  screen  is  connected  to  con tacts  of connectors  at both  ends  of the  
cable.  I n  other cases,  the  screen  is  connected  at  one  end  of the  cable  on ly.  When  the  screen  
of a  ba lanced  cable  is  in terrupted ,  for example  to  prevent  the  fl ow of ci rcu lati ng  curren ts,  such  
in terruption  shou ld  be  at  the  receiving  end  of the  s i gnal  path .  The  screen  of a  coaxial  cable  
shou ld  not be  in terrupted .  Connections  between  equ ipment shou ld  comply wi th  the  
requ irements  of AES48.  

The  screen ing  of s ignal  cables  and  connectors  shal l  not  be  used  as  a  means  for the  
preservation  of safety earth  con ti nu i ty for the  prevention  of e lectric shock hazard .  

6.1 .2 .9  Efficiency of screening  

The use  of screen ing  is  meant to  reduce  the  unwan ted  effects  of e l ectromagnetic 
d is turbances,  such  as :  

a)  i n  reducing  crosstalk  between  conductors  i n  the  same cable;  

b)  i n  reducing  em ission  of unwanted  s ignals  from  the  cable;  

c)  i n  main ta in ing  immun i ty from  external  s ignals  en tering  via  the  cable.  

NOTE  These  characteri sti cs  are  re lated ,  bu t  good  performance  i n  one  respect  does  not  ensure  good  
performance  i n  another.  
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6.2  Connectors  

For connectors  used  wi th in  the  system ,  refer to  the  I n ternational  Standards  ci ted  i n  Clause  2.  

7 Marking  and  symbols  for marking  

7. 1  Marking  

Term inals  and  controls  shal l  be  adequatel y marked  to  g i ve  i n formation  regard ing  thei r function ,  
characteristics  and  polari ty.  

The  marking  shal l  be  such  that i t  i s  possib le  to  ad just the  con trols  and  to  identi fy the i r 
pos i tions  wi th  sufficien t accuracy i n  connection  wi th  the  in formation  g iven  in  the  user 
i nstructions.  

7.2  Symbols  for marking  

Marking  preferabl y shou ld  be  composed  of letter symbols ,  s igns,  numbers  and  colours ,  
wh ich  are  i n ternational l y i n te l l i g ib le.  Refer to  I EC 60027 ,  I EC  6041 7,  I EC 6061 7  and  
IEC 61 293  for such  symbols  of marking .  

Markings  not included  i n  the  above-mentioned  s tandards  sha l l  be  c learl y expla ined  i n  the  user 
i nstructions.  

8 Electrical  recommended  values  

8. 1  General  purpose outpu t/input  

I n  order to  preserve  the  maximum  flexib i l i ty of use  and  compatib i l i ty i n  the  des ign  of 
equ ipment,  a l l  i npu ts  of destination  equ ipment,  and  a l l  ou tputs  of sou rce  equ ipment for 
general  appl ications  shal l  have  the  same speci fications.  These  are  termed  "general  purpose  
input/ou tpu t" .  

The  manufacturer may choose  to  des ignate  some  or a l l  of these  i npu t/outputs  for particu lar 
purposes.  For example,  the  general  purpose  input/ou tput  for aud io  s ignal  wou ld  be  
des ignated  for tuner,  for tape  recorder,  or for auxi l iary i nput,  i n  order to  s impl i fy the  operation ,  
bu t the  speci fication  of a l l  such  i npu ts  and  ou tpu ts  nevertheless  shal l  be  i den tical .  

8.2  General  purpose audio  output/input 

8.2. 1  Audio-on ly in terfaces  for consumer equ ipment  

Table  2  g i ves  the  values  for aud io-on l y i n terfaces.  

Table  2  – General  purpose values  for aud io-on ly i n terfaces  

Output a  I nput  

 
Recommended  

val ues 
 

Recommended  
values  

Outpu t  source  impedance  ≤2, 2  kΩ  Rated  source  impedance  2 , 2  kΩ  

Rated  l oad  impedance  22  kΩ  I npu t  impedance  ≥22  kΩ  

Rated  ou tpu t vol tage  0 , 5  V  b  Rated  sou rce e.m . f.  0 , 5  V  e  

M i n imum  output  vol tage  0 , 2  V  c  
M i n imum  source  e.m . f.  for rated  
ou tpu t vol tage  

0 , 2  V 

Maximum  ou tput  vol tage  2  V  d  Overload  source  e .m . f.  ≥2, 8  V  f  

Speci fi cations  of val ues  of impedance  may be  extended  to  cover the  frequency range  2  Hz to  200  kHz,  i f  
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requ i red .  

a  The  ou tpu t vol tages  are  measured  wi th  the  rated  l oad  impedance  connected .  

b  The  val ue  corresponds  to:  

 a)  an  aerial  i npu t  l evel  of 40  d B  (pW) for FM  rad i o  tuners ,  i . e.  0 , 86  mV across  75  Ω  or 1 , 73  mV across  

300  Ω .  The  modu lation  factor i s  54  % ;  

 – an  aeria l  i npu t  e.m . f.  of 1  mV for AM  rad i o  tuners.  The  modu lati on  factor i s  30  % ;  

 – a  vi s ion  carri er i npu t  l eve l  of 70  d B  (µV)  for TV sound  tuners ,  having  the  sound  to  vi s ion  carrier rati o  
of the  relevant  te l evi s ion  system  (see  I TU-R BT. 1 700).  The  modu lati on  factor i s  54  %  for both  AM  and  
FM .  

 The  modu lation  factor of the  above  s i gnal s  i s  based  on  the  average  modu lation  factor of the  rel evant 
em iss ions,  averaged  over at  l east  1 5  s ;  

 b)  the  ou tpu t  of a  tape  pl ayer or mon i tor,  when  reproduci ng  a  cal i bration  tape  i n  accordance  wi th  
I EC 60094-2 ;  

 c)  the  ou tpu t  of a  d i g i ta l  aud io  source  (see  fo o t note  to  tab le  g ),  when  reproducing  a  s i newave  s i gnal  
recorded  at  a  l evel  1 2  d B  below " fu l l  scale"  (see  fo o t note  to  table  d ,  i tem  c)  recorded  d i g i tal  s i gnal ;  

 d )  a  source  l evel  equal  to  the  average  l evel  of the  system  i n  other cases.  

c  The  va l ue  corresponds  to:  

 a)  a  l evel  of 8  dB  below the  record i ng  l evel  g i ven  i n  fo o t note  to  table  b ,  i tem  b)  above,  i n  the  case  of a  tape 
pl ayer or mon i tor;  

 b)  the  m in imum  source  e .m . f.  to  the  i npu t  of the  system  (8  dB  below the  rated  source  e.m . f. )  i n  other cases.   

 The  val ue  as  shown  i s  not  speci fi ed  for tuners.  

 I n  the  case  of a  d i g i tal  aud i o  sou rce  (see  fo o t note  to  tabl e  g ) ,  i t  i s  not  necessary to  defi ne  a  m in imum  
ou tpu t  vol tage  s i nce  i t  i s  d i rectl y re l ated  to  the  rated  ou tpu t vol tage.  

d  The  va l ue  corresponds  to:  

 a)  the  maximum  r. f.  i npu t  s i gnal  l evel  and  maximum  modu lation  i n  the  case  of tuners .  I n  some  countries ,  
FM  em issions  may exceed  the  rated  maximum  system  deviati on ,  wh i l e  i n  others  th i s  i s  not  perm i tted .  AM  
em iss ions  employing  h i gh -effi ciency modu lation  techn iques  may produce  at  the  receiver an  aud i o  ou tpu t  
vol tage  correspond i ng  to  an  apparent  modu l ation  of more  than  1 00  % ,  up  to  approximatel y 1 50  % ;  

 b)  the  maximum  record ing  l evel  i n  the  case  of a  tape  pl ayer or mon i tor;  

 c)  the  " fu l l  scale"  l evel ,  wh ich  i s  the  s i newave  s i gnal  having  pos i ti ve  and  negati ve  peak va lues  represented  
by the  d i g i ta l  va l ues  of 7FFFH  and  8001 H  i n  a  1 6-b i t  system  i n  the  case  of a  d i g i tal  aud i o  source  (see  
footnote  to  table  g ) .  I n  the  compact  d i sc speci fi cation ,  these  val ues  correspond  to  a  maximum  (RMS)  

anal ogue  ou tpu t vol tage  of 2  V ±  3  dB ;  

 d )  the  i npu t  of the  system  when  appl yi ng  the  overload  sou rce  e.m . f.  (1 2  dB  above  the  rated  source  e.m . f. )  
i n  other cases.  

e  I n  the  case  of a  tape  recorder,  the  val ue  wh ich  produces  the  same i n tens i ty of the  magneti c  fi e l d  as  that  
of the  cal i bration  tape  i n  accordance  wi th  I EC 60094-2.  

f  For i npu ts  i n tended  on ly for the  connection  of analogue  sources,  the  val ue  i s  g reater than  or equa l  to  2 , 0  
V.  For i npu ts  i n tended  for the  connection  of analogue  ou tpu ts  of d i g i tal  aud io  sources  (see  fo o t note  to  
table  g ),  the  val ue  i s  g reater than  or equal  to  2 , 8  V.  

g  The  d i g i ta l  aud io  source  may be  a  compact  d i sc  (CD)  pl ayer,  a  d i g i ta l  aud io  tape  (DAT/DCC)  recorder or 
p l ayer,  a  te l evi s i on  recei ver wi th  d i g i tal  sound  recepti on  faci l i t i es  or a  recei ver for d i g i ta l  aud i o  broadcast 
(see  foo tn ote  table  h ,  be l ow).  

h  For N ICAM  receivers,  the  re lati onsh ip  between  the  l evel s  of a l i gnment  l evel  tones  transm i tted  by the  
broadcasti ng  authori ti es  and  the  maximum  d ig i ta l  cod i ng  l eve l ,  and  between  the  l evel s  of a l i gnment  l evel  
tones  i n  mono  and  stereo  modes ,  may vary i n  d i fferen t countri es .  See:  

 a)  EBU  Techn .  SPB  424  (3rd  Ed . )  

 b)  N ICAM  728:  Speci fi cati on  for two  add i ti onal  d i g i ta l  sound  channels  wi th  system  I  te l evi s ion ,  I BA,  BREMA 
and  BBC,  London  1 988.  

 

8.2.2  In terfaces  for professional  equ ipment and  consumer equ ipment where aud io  
and  video s ignals  are  present on  the  same connector or cable  

Table  3  g i ves  the  va lues  for aud io  s i gnals  for professional  i n terfaces.  Th is  tab le  does  not 
appl y to  i n terfaces  for broadcasting  equ ipment.  See  Table  1 4.  
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Table  3  – General  purpose values  for aud io  s ignals  for professional  in terfaces  

Output a  I nput  

 Recommended  
val ues 

 Recommended  
values  

Outpu t  source  impedance  ≤1  kΩ  Rated  source  impedance  1  kΩ  

Rated  l oad  impedance  1 0  kΩ  g  I npu t  impedance  ≥1 0  kΩ  

Rated  ou tpu t vol tage  0 , 5  V b  Rated  sou rce e.m . f.  0 , 5  V  e  

M i n imum  output  vol tage  0 , 2  V  c  M i n imum  source  e.m . f.  for rated  
ou tpu t  vol tage  

0 , 2  V 

Maximum  ou tput  vol tage  2  V  d  Overload  source  e .m . f.  ≥2, 8  V  f  

a  The  ou tpu t vol tages  are  measured  wi th  the  rated  l oad  impedance  connected .  

b  The  val ue  corresponds  to:  

 a)  an  aerial  i npu t  l evel  of 40  d B  (pW) for FM  rad i o  tuners ,  i . e.  0 , 86  mV across  75  Ω  or 1 , 73  mV across  

300  Ω .  The  modu lation  factor i s  54  % ;  

  an  aeri a l  i npu t  e .m . f.  of 1  mV for AM  rad io  tu ners.  The  modu l ation  factor i s  30  % ;  

  a  vi s ion  carrier i npu t  l evel  of 70  dB  (µV)  for TV sound  tuners ,  having  the  sound  to  vi s ion  carrier rati o  of 
the  re levant  te l evi s ion  system  (see  I TU-R BT. 1 700).  The  modu lation  factor i s  54  %  for both  AM  and  FM.  

 The  modu lati on  factor of the  above  s i gnal s  i s  based  on  the  average  modu lation  factor of the  rel evant  
em iss ions,  averaged  over at  l east  1 5  s ;  

 b)  the  ou tpu t of a  tape  p l ayer or mon i tor,  when  reproduci ng  a  cal i bration  tape  i n  accordance  wi th  
I EC 60094-2;  

 c)  the  ou tpu t  of a  d i g i ta l  aud io  source  (see  fo o t note  to  table  h ) ,  when  reproducing  a  s i newave  s i gnal  
recorded  at  a  l evel  1 2  dB  bel ow " fu l l  scale"  (see  fo o t note  to  table  d ,  i tem  c)  recorded  d i g i ta l  s i gnal ;  

 d )  a  source  l evel  equal  to  the  average  l evel  of the  system  i n  other cases.  

c  The  va l ue  corresponds  to:  

 a)  a  l evel  of 8  dB  below the  record i ng  l evel  g i ven  i n  fo o t note  to  table  b ,  i tem  b)  i n  the  case  of a  tape  p l ayer 
or mon i tor;  

 b)  the  m in imum  source  e .m . f.  to  the  i npu t  of the  system  (8  dB  below the  rated  source  e.m . f. )  i n  other cases.   

 The  val ue  as  shown  i s  not  speci fi ed  for tu ners.  

 I n  the  case  of a  d i g i ta l  aud io  source  (see  fo o t note  to  tabl e  h ) ,  i t  i s  not  necessary to  defi ne  a  m in imum  ou tput 
vol tage  s i nce  i t  i s  d i rectl y re lated  to  the  rated  ou tpu t  vol tage.  

d  The  va l ue  corresponds  to:  

 a)  the  maximum  r. f.  i npu t  s i gnal  l evel  and  maximum  modu lation  i n  the  case  of tuners.  I n  some  countries,  
FM  em issions  may exceed  the  rated  maximum  system  deviati on ,  wh i l e  i n  others  th i s  i s  not  perm i tted .  AM  
em issions  employing  h i gh -effi ciency modu lation  techn iques  may produce  at  the  receiver an  aud i o  ou tpu t  
vol tage  correspond i ng  to  an  apparen t modu l ation  of more  than  1 00  % ,  up  to  approximatel y 1 50  % ;  

 b)  the  maximum  record ing  l evel  i n  the  case  of a  tape  p l ayer or mon i tor;  

 c)  the  " fu l l  scale"  l evel ,  wh ich  i s  the  s i newave  s i gnal  having  pos i ti ve  and  negati ve  peak va lues  represented  
by the  d i g i tal  va l ues  of 7FFFH  and  8001 H  i n  a  1 6  b i t  system  i n  the  case  of a  d i g i ta l  aud io  source  (see  
fo o t note  to  tabl e  h ) .  I n  the  compact  d i sc speci fi cation ,  these  values  correspond  to  a  maximum  (RMS)  

anal ogue  ou tpu t vol tage  of 2  V ±  3  dB ;  

 d )  the  i npu t  of the  system  when  appl yi ng  the  overload  sou rce  e .m . f.  (1 2  dB  above  the  rated  source  e .m . f. )  
i n  other cases.  

e  I n  the  case  of a  tape  recorder,  the  val ue  wh ich  produces  the  same i n tens i ty of the  magneti c  fi e l d  as  that  
of the  cal i bration  tape  i n  accordance  wi th  I EC 60094-2.  

f  For i npu ts  i n tended  on l y for the  connection  of analogue  sources,  the  val ue  i s  g reater than  or equal  to  
2 , 0  V.  For i npu ts  i n tended  for the  connection  of analogue  ou tpu ts  of d i g i tal  aud io  sources  (see  fo o t note  to  
table  h ),  the  val ue  i s  g reater than  or equal  to  2 , 8  V.  

g  The  rated  l oad  impedance  shou ld  be  1  kΩ  for professional  appl i cations .  

h  The  d i g i ta l  aud io  source  may be  a  compact  d i sc  (CD)  pl ayer,  a  d i g i ta l  aud io  tape  (DAT/DCC)  recorder or 
p l ayer,  a  te l evi s i on  recei ver wi th  d i g i tal  sound  recepti on  faci l i t i es  or a  recei ver for d i g i ta l  aud i o  broadcast 
(see  fo o t note  to  table  i ) .  

i  For N ICAM  receivers ,  the  re lati onsh ip  between  the  l evel s  of a l i gnment l evel  tones  transm i tted  by the  
broadcasti ng  authori ti es  and  the  maximum  d ig i tal  cod i ng  l eve l ,  and  between  the  l evel s  of a l i gnment  l evel  
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Output a  I nput  

tones  i n  mono  and  s tereo  modes ,  can  vary i n  d i fferent countri es .  See:  

 a)  EBU  Techn .  SPB  424  (3rd .  Ed . )  

 b)  N ICAM  728:  Speci fi cati on  for two  add i ti onal  d i g i tal  sound  channels  wi th  system  I  te l evi s ion ,  I BA,  BREMA 
and  BBC,  London  1 988.  

 

8.3  General  purpose video input/output 

Values  for g eneral  purpose  vi deo  i npu t/ou tpu t are  g i ven  i n  Table  4  and  i n  accompanying  
notes.  

Table  4 – General  purpose recommended  values  for video  s ignals  

I nput/outpu t  
Recommended  values  

NTSC  PAL  SECAM  

Rated  impedance  a   75  Ω   

Composi te  vi deo  s i gna l  b  1  V
p-p

 ±  3  dB  

1  V
p-p

 ±  3  dB  – Y"  s i gnal  b,  e ,  f  

–  C"  s i gnal  c,  f  0 , 286  V
p-p  

 

±  3  d B  

0, 3  V
p-p  

 

±  3  d B  

Not  
app l i cab l e  

Primary colour (RGB)  s i gnal  d :  

d i fference  between  peak value  and  b l anking  l evel  

0 , 7  V ±  0 , 1  V  d ,  f  

 

Superimposed  DC component  – 0  V  to  +2  V 

a  The  speci fi ed  s i gna l  vol tages  shou ld  be  measured  under matched  cond i ti ons.  

b  D i fference  between  peak wh i te  l evel  and  synch ron i zi ng  l eve l .  Synchron izi ng  l eve l  shou ld  comply wi th  I TU-R 
BT. 1 700.  For the  poss ible  effects  of non-standard  synch ron i zi ng  l evel ,  see  I EC 601 07-6.  

c  The  val ues  g i ven  i n  the  table  are  the  standard  peak-to-peak ampl i tudes  of the  colour reference  bu rst  (for 
NTSC and  PAL)  and  of the  unmodu lated  d B  chrom inance  carrier (for SECAM).  The  correspond ing  
ampl i tude  for PAL 1 00/0/1 00/0  colou r bars  i s  885  mV,  and  for NTSC 1 00/7, 5/1 00/7, 5  colour bars  the  
ampl i tude  i s  835  mV.  

d  For the  anal ogue  monochrome  s i gnal s ,  the  d i fference  between  any two  primary colour s i gnal s  and  other 
parameters  such  as  Y and  vi s ion  colou r s i gnal  shal l  not exceed  0 , 5  d B .  The  peak values  of primary 
colour s i gnal s  are  those  that  g i ve  ri se  to  a  peak wh i te  l um inance  s i gnal .  

e  The  Y"  s i gnal  consists  of the  composi te  s i gnal  accord ing  to  I TU-R BT. 1 700  wi thout  the  bu rst  and  chrom inance  
s i gnal s  or colou r subcarrier.  

f  The  perm i tted  tolerances  on  the  component  s i gnal  l evel s  shou ld  not  be  appl i ed  d i fferential l y.  For example,  a  
degraded  p i ctu re  qual i ty i s  l i ke l y i f the  Y"  s i gnal  l evel  i s  at  the  m in imum  l im i t  of to l erance  and  the  C"  s i gna l  
at  the  maximum  l im i t.  

 

9  Interoperabi l i ty of microphones  and  ampl i fiers  

9. 1  M icrophones  (excluding  piezoelectric types)  

Recommended  values  for m icrophones  are  g iven  i n  Table  5 .  
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Table  5  – Recommended  values  for m icrophones  and  ampl i fiers  

Microphone  Ampl i fi er Recommended  values  

Output  
I nput for 

m icrophones  
E l ectrodynamic 
m icrophones  

Electrostati c  m icrophones  

Professional  use  
ai r- and   
el ectret-
d ielectric  

m icrophones  

Consumer use  
electret  

m icrophones  

Rated  impedance  
Rated  source  
impedance  

200  Ω  200  Ω  1  kΩ  

Rated  l oad  impedance  – 1  kΩ  1  kΩ  5  kΩ  

– I npu t  impedance  a  ≥1  kΩ  ≥1  kΩ  >5  kΩ  

Rated  ou tpu t   
vol tage  b  

Rated  source  e .m . f.  0 , 2  mV 2  mV 2  mV 

Maximum  ou tpu t 
vol tage  c  

Overload  source  
e .m . f.  for broadcasti ng  
and  sound  
re i n forcement  use  c  

0 , 2  V 5  V not  appl i cable  

Maximum  ou tpu t 
vol tage  d  

Overload  source  
e .m . f.  for househol d  
use  d  

20  mV not  appl i cable  200  mV 

a  I mpedance  va lues  appl y over the  frequency range  40  Hz to  1 6  kHz.  I npu t  impedance  val ues  shou ld  be  as  
h i gh  as  poss ibl e  and  consisten t  wi th  the  des i red  performance.  I npu ts  of severa l  devices  can  be  connected  i n  
paral l e l  when  one  m icrophone  feeds  d i fferent  d evices  s imu l taneous l y,  wh ich  can  resu l t  i n  deg raded  
m icrophone  performance  i f the  resu l ti ng  l oad  impedance  i s  too  l ow.  

b  The  va l ues  g i ven  re late  to  0 , 2  Pa  sound  pressure  (SPL  =  80  dB  (re  20  µPa)  sound  pressure  l evel ) .  The  
reference  sensi ti vi ty val ues  i n  th i s  table  are  1  mV/Pa  for el ectrodynam ic m icrophones  and  1 0  mV/Pa  for 
e l ectrostati c  m icrophones.  E ffecti ve  use  of a  m icrophone  together wi th  an  ampl i fi er depends  on  the  m in imum  
m icrophone  ou tpu t l eve l  bei ng  at  l east  5  dB  h i gher than  the  i nheren t noi se  l evel  of the  ampl i fi er,  and  the  
maximum  m icrophone  ou tpu t l evel  bei ng  no  g reater than  the  overload  sou rce  e .m . f.  of the  ampl i fi er.  
Attenuators  or gai n  con trol  ci rcu i ts  may be  used  i n  the  m icrophone  and  the  ampl i fi er to  ach ieve  the  desi red  
dynam ic range.  

c  Val ues  g i ven  relate  to  1 00  Pa  sound  pressu re  (SPL  =  1 34  dB  (re  20  µPa)  sound  pressure  l evel )  taki ng  i n to  
account a  possib le  m icrophone  sensi ti vi ty up  to  50  mV/Pa  for a i r and  e l ectret-d i electri c  m icrophones  and  up  
to  2  mV/Pa  for d ynam ic m icrophones.  The  requ i rement  for overl oad  sou rce  e .m . f.  may be  met  by means  of an  
ad justable  attenuator bu i l t  i n to  the  ampl i fi er.  

d  Val ues  g i ven  re l ate  to  1 0  Pa  sound  pressure  (SPL =  1 1 4  dB  (re  20  µPa)  sound  pressure  l evel )  taking  i n to  
account a  possib l e  6  dB  h i gher m icrophone  sens i ti vi ty.  For mains-operated  househol d  equ ipment,  the  val ues  
g i ven  for broadcasti ng  and  sound  rein forcement  can  be  requ i red  to  avoi d  overload  u nder extreme cond i ti ons.  

 

9.2  Power supply feed  for electret microphones  fed  over a  signal   
conductor (“plug-in  power” )  

Power suppl y vol tage  U =  1 , 5  V  to  5  V.  

Feed  res istor R  =  1  kΩ to  1 0  kΩ.  

Operating  b ias  for unbalanced  e lectret m icrophones  is  a  pos i ti ve  DC  vol tage  U fed  through  
a  res istor R  to  the  s ignal  conductor of the  cable  l ead ing  to  the  m icrophone.  The  s igna l  i s  
decoupled  from  the  suppl y vo l tage  us ing  a  series  capaci tor or other ci rcu i try in  the  
powering  equ ipment.  The  negative  pole  of the  supply vol tage  is  connected  to  the  s igna l  
return  or screen .  The  precise  values  of U and  R  are  not cri tical  because  curren t  i s  l im i ted  by 

the  characteristics  of the  fie ld -effect transistor ins ide  the  e lectret m icrophone  e lement.  

NOTE Thi s  i n terface  i s  d escri bed  i n  JE I TA CP-1 203A: 2007  wi th  val ues  of U =  2 , 5  V (+0, 5  V,  –1 , 0  V)  and  

R  >  1  kΩ .  

Short-ci rcu i t current shou ld  be  l im i ted  to  3  A.  

The  marking  "PLUG  I N  POWER" shou ld  be  vis ib le  ad jacent to  the  powered  input on  the  
equ ipment.  
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Two-channel  m icrophones  us ing  th is  i n terface  are  equ ipped  wi th  a  th ree-conductor 3 , 5  mm  
concentric connector 60603-1 1 - I EC-35P3,  as  shown  i n  F igure  3 .  S ing le  m icrophones  
us ing  th is  i n terface  are  equ ipped  wi th  a  two-conductor I EC  60603-1 1  connector,  as  shown  in  
F igure  2 .  

M icrophones  us ing  the  I EC  6 0603-1 1  connector shou ld  be  des igned  so  that they are  not 
damaged  by being  connected  to  equ ipment provid ing  power on  a  separate  conductor,  such  as  
that described  in  9 . 3 .  

S ing le-channel  powered  i npu ts  may a lso  be  wired  as  shown  i n  F igure  3,  wi th  on l y one  aud io  
ou tpu t used .  Th is  wi l l  perm i t most e lectret m icrophones  des igned  to  be  fed  by a  separate  
conductor,  as  described  i n  9 . 3 ,  a lso  to  function  wi th  such  i npu ts .  

9.3  Power supply feed  for electret m icrophones  fed  by a  separate  conductor 

("soundcard  power"  or "PC  power")  

Power suppl y vol tage  U =  2  V to  5 , 5  V.  

Operating  current I =  0 , 8  mA maximum  

I nput impedance  =  4  kΩ  m in imum  

Th is  requ irement appl i es  when  use  is  made of the  I EC 601 30-9  I EC 20/21  connector in  
accordance wi th  I EC 60268-1 1 : 1 987,  Table  I I I ,  as  mod i fied  by Amendment 2 : 1 991 .  The  suppl y 
vo l tage  i s  pos i tive  wi th  respect to  screen  and  return .  

Desk-mounted ,  hand-held  or head-worn  e lectret  m icrophones  used  i n  computer systems 
use  60603-1 1 - I EC-35P3  (see  I EC type  des ignation  i n  C lause  3  of I EC  60603-1 1 : 1 992)  

3 , 5  mm ,  3-contact concentric connectors  wi th  U =  5  V and  R  =  2 , 2  kΩ,  as  shown  i n  F igure  
4  Such  m icrophones  shou ld  be  des igned  so  that they are  not  damaged  by being  
connected  wi th  equ ipment designed  for powering  over the  s ignal  conductor as  described  in  
9.2.  U =  5  V is  recommended  for new des igns,  bu t m icrophones  des igned  for th is  i n terface  
shou ld  function  wi th  U =  2  V to  5  V.  Equ ipment shou ld  not  be  damaged  by appl ication  of up  

to  1 0  V a t the  i nput connector.  

S ing le-channel  powered  i npu ts  may a lso  be  wi red  as  shown  i n  F igure  3,  wi th  on l y one  aud io  
ou tpu t used .  Th is  wi l l  perm i t most e lectret m icrophones  des igned  to  be  fed  over a  s igna l  
conductor,  as  described  i n  9.2,  a lso  to  function  wi th  such  i nputs .  

9.4  Phantom  supply system  

9.4. 1  General  

I n  the  phantom  suppl y system ,  both  s i gnal  conductors  have  the  same DC  poten tial  wi th  
respect to  earth .  Th is  a l l ows  the  use  of m icrophone connections  e i ther for m icrophones  
wh ich  do  not need  a  power suppl y ( for example  e lectrodynam ic types) ,  or for m icrophones  
having  a  ci rcu i t  fed  from  a  separate  supply.  I n  e i ther case,  i t  i s  essen tia l  that  the  ampl i fier to  
wh ich  the  m icrophone  i s  connected  has  a  balanced  floating  i npu t.  

Equ ipment provid ing  power to  m icrophones  us ing  the  phantom  suppl y system  may be  a  power 
supply,  or powering  ci rcu i try i ncorporated  in  other equ ipment such  as  m ixers  and  ampl i fi ers.  
Typical l y a  m ixer or ampl i fier wi l l  i nclude  phan tom  powering  on  some or a l l  of i ts  i npu ts ,  
wh ich  are  referred  to  as  "powered  inputs. "  

9.4.2  Supply vol tage polari ty 

The pos i ti ve  pole  of the  suppl y vo l tage  shal l  be  connected  to  the  e lectrical  cen tre  of the  s ignal  
conductors,  the  negative  pole  to  the  earth  or return  conductor,  wh ich  may be  the  screen  of the  
cable.  
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9.4.3  Circu i t  d iagram  

A typical  ci rcu i t  d iagram  for connection  and  power suppl y i s  g i ven  in  F igure  5 .  The  
res istors  R1  and  R2  shal l  be  wi th in  1 0  %  of their rated  va lue,  and  shal l  be  matched  to  
wi th in  no  more  than  0 , 4  %.  C loser match ing  may be  requ i red  to  ach ieve  the  des i red  immuni ty 
from  e lectromagnetic  i n terference.  The  m icrophone  shou ld  d raw current symmetrica l l y from  
the  two  conductors  of the  phan tom  powering  system .  The  d i fference between  the  cu rrent i n  the  
two conductors  shou ld  be  l ess  than  0 , 8  % .  

Table  6  g i ves  the  requ ired  va lues  for vol tage  and  curren t and  typical  va lues  for R 1  and  R2 .  
I nstead  of the  res istors  and /or transformers  shown  i n  the  d iagrams,  other ci rcu i t components  
may be  used ,  provided  that the  vo l tage  and  curren t  requ irements  g iven  i n  Table  6  are met,  
and  that the  balance  of the  ci rcu i t i s  not d istu rbed .  A centre-tapped  transformer fed  via  
a  series  res istor may be  used .  

The  use  of va lues  d i fferen t from  those  of Table  6  may be  preferred  to  fu l fi l  the  needs  of 
specia l  appl ications  having  wide  d ynam ic range,  or for power saving  requ i rements .  
However,  the  connection  of m icrophones  des igned  for previous l y standard ized  phan tom  
powering  values  may resu l t i n  mal function  or even  damage.  Therefore,  powered  inputs  us ing  
d i fferent va lues  from  those  in  Table  6  shal l  be  adequate l y marked ,  and  su fficien t  i n formation  i n  
the  speci fications  and  operati ng  manual  sha l l  be  provided .  A description  of two a l ternate  
powering  methods  and  recommendations  for thei r use  is  g iven  in  Annex B.  

9.4.4  Value of the  supply vol tage  

Al though  1 2  V and  24  V systems  are  s ti l l  i n  use,  P48  systems shou ld  be  used  for new 
developments .  

9.4.5  Supply current  

Microphones  us ing  the  phan tom  suppl y system  shal l  be  des ignated  to  operate  on  one  or 
more  of the  vol tages  shown  in  Table  6 .  When  connected ,  a  m icrophone  shal l  consume 
no  more  than  the  maximum  curren t l i s ted .  For best efficiency,  m icrophones  shou ld  be  
des igned  to  consume no  more  than  the  rated  curren t l i s ted  in  Table  6,  as  th is  va lue  resu l ts  i n  
the  maximum  amount of power be ing  del i vered  to  the  m icrophone.  

Equ ipment suppl ying  power to  m icrophones  us ing  the  phan tom  suppl y system  shal l  
produce  at l east the  ra ted  curren t l i s ted  in  Table  6 ,  for each  powered  i npu t to  wh ich  a  
m icrophone can  be  connected .  When  m icrophones  drawing  the  rated  current  are  connected  to  
a l l  i npu ts  of a  device  s imu l taneousl y,  the  vol tage  a t any one  i npu t shal l  remain  wi th in  the 
suppl y vo l tage  l im i ts  when  a  m icrophone  drawing  the  ra ted  cu rren t  i s  connected  to  or 
d isconnected  from  any other i nput.  When  a  m icrophone  is  connected  or d i sconnected  from  a  
powering  device,  performance  shal l  not  be  degraded  for s i gnals  from  other m icrophones  
powered  by that device.  

9.4.6  Marking  

The suppl y vo l tage  shal l  be  marked  on  m icrophones  and  powering  equ ipment us ing  the  
designations  from  Table  6.  

I f a  m icrophone is  designed  to  operate  on  more  than  one  suppl y vol tage,  th is  shou ld  be  
i nd icated  by su i table  marking ,  for example  P48/1 2 .  

I f a  device  supp l ying  power using  the  phantom  suppl y system  is  not capable  of suppl ying  the  
rated  vo l tage  and  current to  a l l  powered  i nputs  s imu l taneousl y,  i t  sha l l  be  i nd icated  by a  
su i table  marking ,  for example  "P48  maximum  curren t xx mA. "  

Devices  suppl ying  power us ing  va lues  other than  in  Table  6  sha l l  be  marked  wi th  a  su i table  
cau tion  symbol  and  a  des ignation  as  described  in  Ann ex  B .  
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9.5  A-B  supply system  

9.5. 1  General  

I n  the  A-B  suppl y system ,  the  suppl y cu rren t fl ows  th rough  the  s ignal  conductors  a  and  b  on l y 
(see  F igure  6) .  Care  shou ld  be  taken  to  avoid  i ncorrect  operation  by swi tch ing  off the  power 
suppl y before  connecting  m icrophones  wh ich  do  not need  a  DC  power suppl y ( for example  
d ynam ic types) .  I f not bu i l t  i n to  the  ampl i fier,  su i table  series  capaci tors  shal l  be  i nserted  
in  order to  avoid  DC magnetization  of the  i npu t transformer.  

9.5.2  Output impedance of the  m icrophone  

The ou tpu t impedance  of the  m icrophone  shal l  not  exceed  200  Ω  with in  the  effecti ve  
frequency range  (40  Hz to  1 6  kHz).  

9.5.3  Circu i t  d iagram  

The ci rcu i t d i agram  for connection  and  power suppl y i s  g iven  i n  F igure  6.  The  res istors  R1  

and  R2  shal l  be  wi th in  1 0  %  of the  rated  va lue,  bu t i f th e  power suppl y is  connected  to  earth  
(see  9. 5. 4) ,  they shal l  be  matched  to  wi th in  1  % .  

Table  7  g i ves  the  requ ired  values  for vol tage  and  curren t and  typica l  va lues  for R1  and  R2 .  

I nstead  of the  res istors  shown  i n  the  d iagrams,  other components  may be  used ,  provided  
they have  the  equ ivalent  DC resistance.  

9.5.4  Connection  of the  power supply to  earth  

The pos i ti ve  pole  A or the  negative  pole  B  may be  connected  to  earth .  

9.5.5  Marking  

Microphones  for A-B  suppl y shal l  be  marked  wi th  the  l etters  AB.  

9.6  Polari ty of the  audio  frequency vol tage  

An  inward  movement of the  m icrophone  d iaphragm  (a  pos i tive  instan taneous  sound  pressure)  
shal l  produce  a  posi ti ve  i nstan taneous  vo l tage  on  p in  2  (wi th  respect to  p in  3)  of the  connector 
wi red  accord ing  to  I EC  60268-1 2 ,  or on  p in  1  (wi th  respect to  p in  3)  of the  connector wired  
accord ing  to  I EC 60268-1 1 .  

 

 

Figure 2  – Example  of plug-in  power system  for a  sing le  microphone  
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Figure 3  – Example  of plug-in  power system  for a  two-channel  microphone  

 

Figure 4 – Example of soundcard  power system  

 

Figure 5  – Example of phantom  power supply system  
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Figure 6  – Example  of A-B  power supply system  

Table  6  – Requ ired  values  for phantom  supply systems  

Designation  P1 2  P24  P48  

Suppl y vo l tage  U 1 2  V ±  1  V 24  V ±  4  V 48  V ±  4  V 

Supply cu rren t I Maximum  1 5  mA Maximum  1 0  mA Maximum  1 0  mA 

Rated  supply cu rren t  1 5  mA 1 0  mA 7  mA 

R1  and  R2  (typi cal  val ues)  680  Ω  1 , 2  kΩa  6 , 8  kΩ  

a  Equ ipment fi tted  wi th  1 , 2  kΩ  resi stors  i s  not  compatib le  wi th  some types  of m icrophone  des igned  for 1 2  V 

operation .  These  m icrophones  requ i re  res i stors  of at  l east  2 , 4  kΩ  wi th  a  24  V suppl y.  

 

Table  7  – Requ ired  values  for A-B  power supply systems  

Supply vol tage  U 1 2  V ±  1  V 

Supply cu rren t  I Maximum  1 5  mA 

R
1  
and  R

2
 1 80  Ω  

 

1 0  Interoperabi l i ty of record-playing  uni ts  (pick-ups)  and  ampl i fiers  

Recommended  values  for ana logue  record  p laying  un i ts  and  ampl i fiers  are  g i ven  i n  Table  8 .  

Table  8  – Recommended  values  for analogue record-playing  un i ts  and  ampl i fiers  

Pick-up  Ampl i fi er 

Output  

Recommended  values  

I npu t for p i ck-up  

Recommended  values  

Veloci ty sensi ti ve  Veloci ty sens i ti ve  

H igh  Low H igh  Low 

Rated  impedance  
To  be  stated  by the  

manufacturer 
Rated  source  
impedance  

Series  equ i val ent  
res i stance:  

2 , 2  kΩ  

The  series  
equ i va len t  

i nductance  i s  a l so  
importan t  

1 0  Ω  
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Rated  l oad  
impedance  

47  kΩ  
420  pF  c  

1 00  Ω  I npu t  impedance  
47  kΩ  

i n  paral l e l  wi th  
220  pF  

1 00  Ω  

Rated  ou tpu t   
vol tage  a  

5  mV 0 , 3  mV 
Rated  source  

e.m . f.  
5  mV 0, 3  mV 

   
M i n imum  source  
e.m . f.  for rated  
ou tpu t vol tage  

2 , 0  mV 0 , 1 2  mV 

Maximum  outpu t 
vol tage  b  

35  mV 2 , 8  mV 
Overload  source  

e.m . f.  
≥35  mV ≥2, 8  mV 

a  The  va l ues  are  related  to  a  vel oci ty of 7  cm /s  and  the  l ower sensi ti vi ty l im i ts  foo tno te  to  tab l e  d  b e l ow.  

b  The  val ues  are  re lated  to  a  ve loci ty of 1 7 , 5  cm/s  and  the  upper sens i ti vi ty l im i ts  g i ven  i n  th e  remark above.  
The  maximum  ou tput  vol tage  val ues  can  be  expected  i n  the  m id -frequency range  between  abou t 700  Hz 
and  3  000  Hz.  

c  Th i s  val ue  i s  based  on  a  paral l e l  capaci tance  of 200  pF  for the  record -playing  un i t  and  i ts  connecti ng  cable,  
and  220  pF  i npu t  capaci tance  of the  ampl i fi er.  

d  To  determ ine  the  e.m . f.  va l ues  g i ven  i n  the  table,  the  fol l owi ng  sensi ti vi ty ranges  for p i ck-ups  have  been  
taken  i n to  account:  

 – h i gh  ou tpu t:  0 , 7  mV/cm/s  to  2  mV/cm/s;  

 – l ow ou tput:  0 , 04  mV/cm/s  to  0 , 1 6  mV/cm/s.  

 H i gh  ou tpu t  p i ck-ups  are  usual l y of the  moving  magnet type  and  l ow ou tpu t p i ck-ups  are  usual l y of the  movi ng  
coi l  type.  

 

1 1  Interoperabi l i ty of loudspeakers  and  ampl i fiers  

1 1 . 1  Single  un i t  loudspeakers  

The fo l l owing  va lues  of rated  impedance for s i ng le  u n i t  l oudspeakers  shou ld  be:  4  Ω ,  6  Ω ,  

8  Ω  and  1 6  Ω .  

1 1 .2  Loudspeaker systems  

1 1 .2. 1  Loudspeakers  wi th  bu i l t-in  ampl i fi er 

A loudspeaker system  wi th  a  bu i l t- i n  ampl i fi er shal l  be  considered  as  a  power ampl i fi er.  
The  values  g i ven  i n  the  ri ght-hand  part of Table  1 2  apply.  

1 1 .2.2  Impedance-defined  loudspeaker systems  

Recommended  values  for impedance defined  loudspeaker systems  are  g i ven  i n  Table  9 .  

Table  9  – Recommended  values  for impedance-defined  loudspeaker systems  

Ampl i fi er Loudspeaker systems  
Recommended  values  

Output for l oudspeakers  Input  

Output  sou rce  impedance  – 
<1 /1 0  the  rated  l oad  impedance  over the  rated  

frequency range  

Rated  l oad  impedance  Rated  impedance  4  Ω  6  Ω  8  Ω  1 6  Ω  

Speci fi cations  of val ues  of impedance  may be  extended  to  cover the  frequency range  2  Hz to  200  kHz,  i f  

requ i red .  

 

For e lectrostatic  and  p iezoelectric l oudspeakers ,  the  rated  impedance shal l  represen t the  
impedance for correct i n terconnection ,  taking  i n to  cons ideration  the  capaci tive  character 
of the  l oad  presen ted  to  the  ampl i fi er.  
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1 1 .2.3  Constant vol tage loudspeaker systems  

Recommended  va lues  for vo l tage  defined  l oudspeaker systems are  g iven  i n  Table  1 0 .  

Table  1 0  – Recommended  values  for constant vol tage  loudspeaker systems  

Ampl i fi er 
Loudspeaker 

systems  
Recommended  values  

Output for 
loudspeakers  

I nput  

Rated  ou tpu t vol tage  – 25  V 35  V 50  V 70  V 1 00  V  

– Rated  vol tage  – – 50  V 70  V 1 00  V  

Outpu t sou rce  
impedance  

 <1 /1 0  of the  rated  impedance  over the  rated  frequency range  

 

The l ower vo l tages  in  the  tab le  app l y for the  common  practice  of us ing  a  l arger number 
of these  l oudspeakers  at  reduced  power,  each  l oudspeaker covering  a  smal ler area.  

NOTE  The  rated  l oad  impedance  Z i s  ca l cu l ated  from  the  rated  ou tpu t power P  of the  ampl i fi er and  the  l i ne  
vol tage  V as  g i ven  by Z =  V2  /P.  

The range  of vol tages  may be  extended  to  h igher values  for ampl i fi ers  des igned  for l ong  
d istance  d istribu tion  of power to  a  network of l oudspeakers,  for example,  for l i ne  
broadcasting  in  res iden tial  quarters  from  a  central  ampl i fying  station .  

1 1 .3  Vol tage (or power)  in teroperabi l i ty of ampl i fi ers  and  loudspeakers  

1 1 .3. 1  Overview 

I n  order to  ach ieve  optimum  in teroperabi l i ty of ampl i fiers  and  loudspeakers,  wi th  regard  to  
the  i n tended  cond i tions  for use,  the  fol lowing  characteristics  are  speci fied .  

a)  Short-term  maximum  ou tpu t vol tage  and  power of an  ampl i fier:  see  I EC 60268-3.  

b)  Short-term  maximum  input vo l tage  and  power of a  loudspeaker:  see  I EC  60268-5.  

c)  Long-term  maximum  ou tpu t vol tage  and  power of an  ampl i fi er:  see  I EC  60268-3.  

d )  Long-term  maximum  inpu t vo l tage  and  power of a  l oudspeaker:  see  I EC  60268-5.  

1 1 .3.2  In teroperabi l i ty requ i rements  

The in teroperabi l i ty requ irements  depend  on  the  cond i ti on  of operation  of the  equ ipment 
as  fol lows.  

I n  the  case  of  

a)  l ow probabi l i ty of incorrect operation  l ead ing  to  cl ipp ing  of the  ampl i fier (e . g .  most h i -fi  
app l ications),  and  where  the  short-term  and  the  l ong-term  outpu t vol tages  or powers  of the  
ampl i fier d i ffer by more  than  3  d B :  

– the  short-term  inpu t vo l tage  or power of the  l oudspeaker shal l  be  greater than  or 
equal  to  the  short-term  output vol tage  or power of the  ampl i fier;  

– the  l ong-term  i npu t vo l tage  of the  l oudspeaker shal l  be  greater than  or equal  to  one-
hal f of the  long-term  ou tput vo l tage  of the  ampl i fier;  

NOTE  1  Th i s  impl i es  that  the  l ong -term  i nput  power of the  l oudspeaker i s  g reater than  one  quarter of the  
l ong -term  ou tput  power of the  ampl i fi er.  

b)  low probabi l i ty of i ncorrect  operation  l ead ing  to  cl i pping  of the  ampl i fier (e. g .  most h i -fi  
appl ications),  and  where  the  short-term  and  the  long-term  ou tpu t vol tages  or powers  of the  
ampl i fi er are  not substan tia l l y d i fferent ( l ess  than  3  d B ) :  
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– the  l ong-term  i npu t vo l tage  of the  l oudspeaker shal l  be  greater than  or equal  to  one-
hal f of the  long-term  ou tput vo l tage  of the  ampl i fier;  

NOTE  2  Th i s  impl i es  that  the  l ong -term  i npu t power of the  l oudspeaker i s  g reater than  one  quarter of the  
l ong -term  ou tpu t power of the  ampl i fi er.  

c)  s i gn i fican t probabi l i ty of cl i pping  in  the  ampl i fier,  (e. g .  sound  rein forcement and  household  
use)  bu t acoustic  feedback or other types  of osci l l ation  are  not taken  i n to  account:  

– the  long-term  inpu t vol tage  or power of the  l oudspeaker shal l  be  g reater than  or equal  
to  the  l ong-term  outpu t vol tage  or power of the  ampl i fier.  

1 1 .4  Polari ty of the  sound  pressure  

A pos i ti ve  i nstan taneous  vo l tage  at p in  1  wi th  respect to  p in  2  of the  connector,  accord ing  
to  I EC  60268-1 1 ,  sha l l  produce  an  ou tward  movement of the  loudspeaker d iaphragm  (a  
posi ti ve  i nstan taneous  sound  pressure) .  

1 2  Interoperabi l i ty of headphones  and  ampl i fiers  

1 2. 1  General  

Headphones  in  s tationary app l ications  are  mostl y used  for on l y a  few hours  per week,  
and  wi th  programme material  having  a  h i gh  d ynam ic range.  I n  ou ts ide  portable  
appl ications,  mostl y body-worn  equ ipment i s  used ,  and  i t  may be  operated  for several  hours  
every day.  The  requ i rements  for these  two usage  cond i tions  d i ffer so  much  that separate  
speci fications  are  necessary,  both  for i n teroperabi l i ty and  wi th  regard  to  hearing  protection .  

1 2.2  In teroperabi l i ty of headphones  with  stationary ampl i fiers  

This  ou tpu t i s  d es igned  to  produce,  as  far as  possib le ,  a  constan t sound  pressure  leve l  in  the  
headphones  for a  g i ven  setting  of the  vo lume con tro l ,  i rrespective  of the  impedance  of the  

headphones  over the  range  8  Ω  to  2  000  Ω .  The  recommended  va lues  are  g i ven  i n  Table  1 1 .  

E lectrostatic  headphones  equ ipped  wi th  match ing  un i ts  shou ld  a lso  comply wi th  the  
requ irements  of th is  subclause.  Other types  of e l ectrostatic headphones  are  not covered  by 
th is  document.  

Table  1 1  – Recommended  values  for headphones  
and  ampl i fiers  in  stationary appl ications  

Ampl i fi er Headphones  

Output for headphones  Recommended  values  I nput from  ampl i fi er Recommended  values  

Outpu t sou rce  
impedance  a  

1 20  Ω  Rated  source  impedance  a  1 20  Ω  

Rated  l oad  impedance  8  Ω  to  2  000  Ω  Rated  impedance  
1 6  Ω ,  32  Ω ,  64  Ω ,  200  Ω ,  

600  Ω  d  

Rated  sou rce e .m . f.  5  V maximum  b ,  c  Rated  i npu t  vol tage  
(see  I EC 60268-7)  

5  V 

Speci fi cations  of va l ues  of impedance  may be  extended  to  cover the  frequency range  2  H z to  200  kHz,  i f  

requ i red .  

a  For most  types  of headphones ,  the  source  impedance  has  very l i ttl e  effect  on  the  performance.  

b  For equ ipment having  a  l ow supply vol tage,  i t  may not  be  poss ible  to  produce  5  V.  I f the  rated  ou tpu t  
vol tage  i s  l ess  than  5  V,  the  abi l i ty to  operate  wi th  h i gh  impedance  headphones  i s  restri cted .  

c  The  5  V (RMS)  represents  a  maximum  s i gnal  vol tage,  on  peaks  of prog ramme l evel .  S i gnal s  at  th i s  vol tage  
shou ld  not  be  cl i pped .  

d  The  i n terface  i s  a l so  sati sfactory for headphones  wi th  rated  impedance  between  8  Ω  and  2  000  Ω .  
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1 2 .3  In teroperabi l i ty of portable  aud io  headphones/earphones  and  portable  aud io  
equ ipment 

1 2 .3. 1  General  

Subclause  1 2 . 3  speci fi es  recommended  va lues  for portable  aud io  headphones/earphones  and  
portable  aud io  equ ipment.  

1 2.3.2  Portable  aud io  headphones/earphones  

Headphones/earphones  wh ich  are  i n tended  to  be  used  wi th  battery operated  aud io  equ ipment 
and  to  be  main l y used  for l i s ten ing  to  music  ou tdoors.  The  actua l  des ign  i s  mostl y of 
supra-aura l  type ,  in tra-concha  type,  supra-concha  type  or i nsert  type,  h owever,  a lso  o ther 
solu tions  are  i n  use.  The  main  feature  of a l l  these  headphones  i s  the ir smal l  s i ze.  Relevan t 
characteristics  of headphones  are  described  i n  I EC 60268-7.  

1 2 .3.3  Portable  aud io  equ ipment 

The fol lowing  pieces  of equ ipment are  i ncluded :  

– portable,  mostl y bod y-worn  p layers  that operate  wi th  l ow DC  energy sources;  

– smal l  aud io  equ ipment u sed  wi th  earphones,  used  main l y for l i s ten ing  to  music ou tdoors;  
and  

– DC  operated  p layers  wi th  separate  AC adapters .  

NOTE  The  cal l  functi on  of mobi l e  phones  wi th  music p l ayers  i s  not  i ncl uded ,  however,  the  music p l ayer functi on  
i s  i ncl uded .  

1 2.3.4  Recommended  values  and  input/output values  for portable  audio  
headphones/earphones  and  portable  aud io  equ ipment  

Portable  aud io  p i e c e s  o f  equ ipment have  a  wide  range  of impedances.  Long  operating  
cycles  requ i re  that any unnecessary power l osses  be  avoided ,  e . g .  by too  h igh  res isti ve  
source  impedances.  Very l ow source  impedances  l ead  to  a  constan t s ignal  vo l tage,  bu t  they 
also lead  to  a  wider s ignal  power variation  than  speci fi ed  for s tationary equ ipment.  On  the  
other hand ,  h igh  res isti ve  source  impedances  lead  to  a  constan t s ignal  power,  as  speci fi ed  for 
stationary equ ipment,  bu t  these  source  impedances  l ead  to  wider s i gnal  vo l tage.  

To  avoid  dangerous  sound  levels  i t  i s  importan t to  evaluate  the  maximum  sound  
pressure  l eve l ,  i . e .  LAeqmax,  for every combination  of portable  aud io  headphones/earphones  
and  portable  aud io  equ ipment.  Fu rthermore,  i t  i s  preferable  to  l et  headphones  be  d ri ven  
wi th  a  constan t vol tage  when  the  maximum  sound  pressure  leve l  i s  defi ned  i n  fu ture.  

I n  cons ideration  of the  above-mentioned  i ssues,  the  recommended  va lues  are  s tated  in  
Table  1 2 .  

Table  1 2  – Recommended  values  for portable  audio  headphones/earphones  
and  portable  audio  equ ipment  

Portable  aud io  equ ipment  Portable  aud io  headphones/earphones  

Output for headphones  Values  I nput from  ampl i fi er Values  

Outpu t source  impedance  ≤1 20  Ω a  Rated  source  impedance  ≤1 20  Ω  

Rated  l oad  impedance  1 6  Ω  to  64  Ω  Rated  impedance  1 6  Ω ,  32  Ω ,  64  Ω d  

Rated  source  e .m . f.  Under considerati on  b,  c  Rated  i npu t  vol tage  Under considerati on  e  
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Speci fi cations  of val ues  of impedance  may be  extended  to  cover the  frequency range  2  Hz to  200  kHz,  i f 
requ i red .  

a  Portable  aud io  equ ipment  has  a  wide  range  of impedances.  For ou tpu t  source  impedances,  a  va l ue  of  

2  Ω  or l ess  i s  recommended .  

b  The  va l ue  to  d efi ne  safety l im i ts  i s  d i scussed  i n  I EC TC 1 08  for the  fu tu re  ed i ti on  of I EC 62368.  

c  The  measurement procedure  i s  g i ven  below:  

The  measurement  s i gnal  shal l  be  a  s imu lated  programme s i gnal  i n  accordance wi th  I EC 60268-1 .  Th i s  
s imu lated  programme s i gnal  shal l  have  a  crest  factor rang ing  between  1 , 8  and  2 , 2 .  The  val ue  shal l  be  
defi ned  as  unwei gh ted  true  RMS  vol tage  at  the  l oad  res i stance.  As  wel l  as  th i s  val ue,  the  maximum  ou tpu t 
vol tage  V

max
 i s  defi ned  as  fol l ows.  Al l  vol ume and  tone  con trol s  of the  pl ayers  shal l  be  ad justed  to  the  

maximum  ou tpu t vol tage  duri ng  tests.  P layer ou tpu t shal l  be  l oaded  wi th  a  res i sti ve  l oad  of 1 6  Ω ,  32  Ω  and  

64  Ω .  

d  The  i n terface  i s  a l so  sati sfactory for headphones  wi th  rated  impedance  between  1 6  Ω  and  64  Ω .  

e  The  va l ue  i s  same as  th e  rated  source  e.m. f.  

 For reference  pu rposes:  

 The  maximum  sound  pressure  l evel  LA
eqmax

 can  be  calcu lated  as  fol l ows:  

LA
eqmax

 =  94  +  20 l g (V
max

/V
emf

)  

 where  

 V
max

 i s  the  maximum  ou tput  vol tage  (see  footnote  to  tab l e  c) ;  

 V
emf

 i s  the  s imu lated  programme s ignal  characteri sti c  vol tage  corrected  by A-weigh ti ng  characteri sti cs  and  
free-fiel d  response  compensation  (see  I EC 60268-7: 201 0,  8 . 3 . 5).  

 

 

1 3  Interoperabi l i ty of ampl i fiers  wi th  other ampl i fiers  

1 3. 1  Pre-ampl i fiers  and  power ampl i fiers  for general  purpose and  sound  
reinforcement 

Recommended  va lues  for pre-ampl i fiers  and  power ampl i fiers  are  g i ven  i n  Table  1 3 .  
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Table  1 3  – Recommended  values  for pre-ampl i fiers  and  power ampl i fi ers  

Pre-ampl i fi er Power ampl i fier a  

Output  Recommended  values  Input for pre-ampl i fi er Recommended  values  

Outpu t sou rce  
impedance  

≤1  kΩ  Rated  source  impedance  1  kΩ  

Rated  l oad  impedance  1 0  kΩ  b  I npu t  impedance  ≥1 0  kΩ  

Rated  ou tpu t  vol tage  
c  

1  V – – 

– – 
M i n imum  sou rce  e.m . f.  
for rated  ou tpu t  vol tage  

1  V 

Rated  d i storti on  
l im i ted  ou tpu t vo l tage  

≥3  V – – 

Speci fi cations  of val ues  of impedance  may be  extended  to  cover the  frequency range  2  Hz to  200  kHz,  i f  

requ i red .  

a  For power ampl i fi ers  wh ich  have  no  vol ume con trol s ,  the  rated  source  e.m . f.  i s  i den ti cal  to  t h e  m in imum  
source  e.m . f.  for rated  ou tpu t vol tage  and  the  overload  source  e .m . f.  does  not  apply.  

 Power ampl i fi ers ,  however,  may be  provided  wi th  a  vol ume control .  I n  th i s  case,  the  overload  source  

e.m . f.  shou ld  be  ≥8  V.  

b  The  rated  l oad  impedance  shal l  be  1  kΩ  for pre-ampl i fi ers  for sound  re i n forcement.  Th is  perm i ts  up  to  
1 0  power ampl i fi ers  to  be  fed  i n  paral l e l .  

c  Applying  the  re levant  m in imum  source  e.m . f.  for rated  ou tpu t vol tage  to  the  i npu t  of the  pre-ampl i fi er,  wi th  
the  gain  con trol  at  maximum .  

 

 

1 3.2  Broadcast  and  simi lar l ine  ampl i fiers  

Recommended  values  for broadcast and  s im i l ar l i ne  ampl i fi ers  are  g i ven  i n  Table  1 4.  

Table  1 4 – Recommended  values  for broadcast  and  s imi lar l i ne  ampl i fi ers  

Input  Recommended  values  Output  Recommended  values  

Rated  source  impedance  0  Ω  to  300  Ω  
Outpu t source  
impedance  

0  Ω  to  50  Ω 
between  1 0  Hz and  22 , 4  kHz 

I npu t impedance  
≥1 0  kΩ 

between  1 0  Hz and  22, 4  kHz 

Rated  l oad  
impedance  

600  Ω 
i n  paral l e l  wi th  22  nF  

Rated  source  e .m . f.  
1 , 95  V 

+8  d B  (0, 775  V)  
Normal  worki ng  
ou tpu t  vol tage  

1 , 95  V 
+8  d B  (0, 775  V)  

Overload  source  e .m . f.  
3 , 88  V 

+1 4  d B  (0 , 775  V)  
– – 

Unbalance  
≤−50  d B  

(22, 4  Hz to  1 0  kHz)  
– – 

I npu ts  and  ou tpu ts  shou ld  be  free  of sharp  peaks  or d i ps  i n  impedance  between  1 0  Hz and  1 00  kHz i n  order 
to  avoid  undue  sens i ti vi ty to  e l ectromagneti c  i n terference.  Care  shou l d  be  taken  that  a l l  i npu ts  are  protected  
from  rad io  frequency i n terference  caused  by sh i el d -current  i nduced  noi se,  us i ng  e. g .  the  recommendations  of 
AES48.  
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Annex A 
(informative)  

 
Pairing  and  screening  of conductors  

I n terconnections  between  equ ipment can  create  unwanted  paths  for magnetic  and  
e lectromagnetic  i n terference to  en ter conducti ve  equ ipment enclosures  caus ing  
degradation  of performance,  and  unwan ted  paths  for coupl i ng  of s i gnals  from  one  
conductor to  another.  When  i t  i s  necessary to  reduce  such  in terference,  twisted  pa irs  shou ld  
be  used  for balanced  s i gnals ,  and  for u nbalanced  s i gnals  carrying  curren t  of more  than  abou t 
1 00  mA,  such  as  l oudspeaker wi ri ng .  Coaxia l  cab le  shou ld  be  used  for other unba lanced  
s igna ls .  

Twisted  pairs  and  coaxia l  cables  reduce  the  external  fi e lds  generated  by curren t flowing  i n  the  
conductors ,  and  by reciproci ty reduce the  sens i ti vi ty of these  conductors  to  p ick  up  such  
magnetic and  e lectromagnetic fie l ds .  

The  use  of mu l ti -pai r cables,  i ncorporati ng  pai rs  twisted  a t d i fferen t  rates,  i s  recommended  for 
best immun i ty to  crosstalk  and  in terference.  

Screen ing  of pa i red  conductors  is  of far l ess  importance  than  twisti ng .  When  a  pai red  
conductor i s  provided  wi th  a  screen ,  wi re  bra id  i s  preferred  over metal l ic  foi l  for reasons  of 
ruggedness  and  balance,  and  to  m in im ize  the  res istance  of the  screen .  
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( i nformative)  

 
Phantom power variants  for special ized  appl ications 

The requ irements  for most m icrophone  appl ications  can  be  met us ing  one  of the  i n terface  
varian ts  described  i n  th i s  document.  However,  in  some cases  the  amount of power provided  
to  a  m icrophone may be  i nsu fficien t to  perm i t  the  m icrophone  to  d rive  l ong  cables  wi thou t  
d is tortion .  I n  other cases,  equ ipment such  as  i n tercoms  may be  more  efficien tl y made  us ing  
l ower curren t powered  i npu ts .  Standard i zed  phan tom  power varian ts  are  l i s ted  i n  Table  6.  
Two varian ts  have  been  defined  as  options  to  meet l ower and  h igher requ i rements.  

P1 2L i s  the  designation  for a  specia l i zed  l ower power in terface  i n tended  for i n tercoms.  
Users  of th is  variant  shou ld  comply wi th  the  defin i tions  of P1 2  and  a l l  other appl icable  
parameters  of th is  document,  except that supply curren t I i s  8  mA maximum ,  rated  suppl y 

curren t i s  4  mA,  and  typica l  values  for R 1  and  R2  are  3 , 3  kΩ .  I n terfaces  us ing  th is  varian t 
shou ld  use  a  connector having  4  or more  contacts  to  avoid  i nadvertent connection  wi th  
incompatible  equ ipment.  

SP48 i s  the  designation  for a  specia l i zed  i n terface  i n tended  for m icrophones  that requ ire  more  
power than  is  provided  by the  normal  P48  i n terface,  to  produce extended  dynam ic range,  
particu larl y when  driving  long  cables.  Users  of th is  varian t shou ld  comply wi th  the  
defin i tions  of P48  and  a l l  other app l icable  parameters  of th is  document,  except that the  
supply curren t I and  ra ted  current are  both  22  mA maximum,  and  typica l  va lues  for R 1  and  R2  

are  2 , 2  kΩ .  M icrophones  using  th is  variant  shou ld  function  when  connected  wi th  P48  powering ,  
bu t provide  improved  performance when  connected  wi th  a  powered  i npu t provid ing  SP48  
power.  Techn ical  data  shou ld  include  characteristi cs  for P48  and  SP48 operation .  

Equ ipment wi th  powered  inpu ts  us ing  SP48  shou ld  also  be  swi tchable  to  provide  P48  
powering  for use  wi th  m icrophones  not rated  for SP48.  Most m icrophones  designed  for 
P48  wi l l  a l so  function  wi th  SP48,  bu t some  models  may mal function  or even  be  damaged .  
Su i table  marking  shou ld  be  i ncluded  near the  powered  i npu t,  such  as  "Use  on l y wi th  
m icrophones  rated  for SP48"  and  the  I SO 7000-0434B:2004,  "Caution "  symbol  shown  i n  
F igure  B. 1 .  

 

I SO  7000-0434B-2004-01  

Figure  B. 1  – Caution  symbol   

Su i table  warn ings  shou ld  a lso  be  g iven  i n  the  manual ,  caution ing  users  of the  equ ipment 
against use  of SP48  wi th  m icrophones  not  des igned  for the  add i ti onal  curren t.  
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