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TRANSFORMERS,  POWER SUPPLIES,  REACTORS  

AND SIMILAR PRODUCTS –  
 

EMC requirements  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  com pri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  prom ote  
i n ternati onal  co-operat i on  on  al l  q uest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  pu bl i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cat i ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  N ati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  m ay part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governm ental  and  non -
governm ental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reem ent  between  the  two  organ i zati ons.  

2)  The  form al  deci s i ons  or  ag reem ents  of  I EC  on  techn i cal  m atters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  com m i ttee  has  representat i on  from  al l  
i n terested  I EC  N ati onal  Com m ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recom m endati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Com m i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  m ade  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  prom ote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Com m i ttees  undertake  to  apply I EC  Publ i cat i ons  
transparentl y  to  the  m axim um  extent  poss ible  i n  the i r  nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  cl earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependent  cert i f i cati on  bod ies  provi de  con form i ty  
assessm ent  servi ces  and ,  i n  som e  areas,  access  to  I EC m arks  of  con form i ty.  I EC  i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cati on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  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,  em ployees,  servants  o r  ag en ts  i ncl u d i ng  i n d i vi dual  experts  and  
m em bers  of  i ts  techn i cal  com m i ttees  and  I EC  Nat i onal  Com m i ttees  for  any personal  i n j u ry,  property  dam age  or 
other dam age  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l eg al  fees )  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cat i ons .   

8)  Atten ti on  i s  d rawn  to  the  N orm ati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct  appl i cati on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  som e of  the  e l em ents  of  th i s  I EC  Publ i cat i on  m ay be  the  su bject  of  
paten t  ri g h ts .  I EC  shal l  not  be  held  respons ibl e  for  i den t i fyi ng  any or  a l l  such  paten t  ri gh ts .  

I n ternati onal  s tandard  IEC  62041  has  been  prepared  by Techn ical  Comm ittee  96:  
Transformers,  reactors,  power supply units and combinations thereof.  

Th is  th i rd  ed i t i on  cancels  and  replaces  the  second  ed i t i on  publ ished  i n  201 0 .  I t  consti tu tes  a  
techn ical  revis i on .  

Th is  ed i ti on  incl udes  the  fo l l owing  s i gn i f ican t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :   

•  the  i nclus ion  of  a  c lause  on  tests  i n  series  producti on ;   

•  the  i nclus ion  of  a  new clause  on  measurem ent  uncertain l y,  and   

•  the  s tatus  of  a  harmon ized  s tandard  for th is  th i rd  ed i t i on .  

I t  has  the  status  of  a  product  fam i l y EMC standard  i n  accordance  wi th  I EC  Gu ide  1 07:2009,  
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Electromagnetic compatibility – Guide to the drafting of electromagnetic compatibility 
publications.  

The text  of  th is  I n ternational  Standard  i s  based  on  the  fo l lowing  docum ents:  

FDI S  Report  on  vot i ng  

96/465/FDI S  96/467/RVD  

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

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

Th is  s tandard  i s  to  be  used  in  con j unction  wi th  the  I EC  61 558  seri es .  

I n  th is  s tandard ,  the  fo l l owing  pri n t  types  are  used :  

•  requ i rements  proper:  i n  rom an  type;  

•  test specifications: in italic type;  

•  exp lanatory m atter:  i n  sm al l er  rom an  type.  

I n  the  text  of  th is  publ icati on ,  the  words  i n  bold  are  defi ned  i n  C lause  3  of  th is  docum ent and  
i n  the  I EC  61 558  seri es.  

The  com m i ttee  has  decided  that  the  con ten ts  of  th is  documen t 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 fi c  document.  At  th is  date,  the  document  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  am ended.  

A b i l i ngual  vers ion  of  th is  publ ication  m ay be  i ssued  at  a  l ater date.  

NOTE  The  atten t i on  of  the  N ati onal  Comm i ttees  i s  d rawn  to  the  fact  that  equ ipm ent  m anu factu rers  and  test i ng  
org an i zati ons  m ay need  a  trans i t i onal  peri od  fo l l owi ng  publ i cat i on  of  a  new,  am ended  or  revi sed  I EC  pu bl i cat i on  i n  
wh i ch  to  m ake  products  i n  accordance  wi th  the  new requ i rem ents  and  to  equ ip  them selves  for conducti ng  new or  
revi sed  tests .  

I t  i s  the  recom m endati on  of  the  com m i ttee  that  the  con ten t  of  th i s  publ i cat i on  be  adopted  for im plem entat i on  
nati onal l y not  earl i er  than  1 2  months  or  not  l ater than  3  years  from  the  date  of  publ i cati on .  

The  trans i t i onal  peri od  i s  n o  l onger than  3  years  after  the  publ i cat i on  of  th i s  s tandard .  
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TRANSFORMERS,  POWER SUPPLIES,  REACTORS  
AND SIMILAR PRODUCTS –  

 
EMC requ irements  

 
 
 

1  Scope 

This  docum ent  i s  appl icable  to  transformers,  reactors  and  power suppl y un i ts  covered  by the  
IEC 61 558  seri es  of  standards.  Th is  docum ent  deals  wi th  the  electromagnetic  compatibi l i ty 
requ i rements  for em iss ion  and  imm un i ty wi th i n  the  frequency range  0  Hz  to  400  GHz.  No  tests  
need  to  be  perform ed  at  frequencies  where  no  requ i remen ts  are  speci fi ed .   

For associated  transformers,  associated  reactors  and  associated  power  suppl y un i ts  e i ther  
suppl ied  wi th  or  i ncorporated  i n to  an  appl iance  or equ ipm ent the  re levan t  EMC standard  for 
that  appl iance  or  equ ipmen t appl i es.   

Th is  docum ent  covers  norm al  operati ng  cond i t i ons  on l y.  Other operations  o f  the  transform ers,  
reactors  and  power suppl y un i ts  (e. g .  s imu lated  fau l ts  i n  the  electric  ci rcu i try for testing  
pu rposes  or functi onal  safety due  to  the  effects  of  the  e lectromagnetic  phenom ena,  or  
evaluati on  of  hum an  being  for exposure  to  e l ectromagnetic  f i e lds  (EMF) )  have  not  been  taken  
i n to  considerati on  in  th is  docum en t.   

Requ i remen ts  are  speci fi ed  for each  port  considered .  I f  requ i rements  are  d i fferent  the  m ost  
severe  takes  precedence.    

Th is  document  m ay also  be  used  as  a  g u i de  to  test  transformers,  reactors  and  power suppl y 
un i ts  separate l y before  these  are  i ncorporated  i n to  an  appl i ance  or  equ ipm ent.   

NOTE  When  EUT  (Equipment  under test)  i s  u sed ,  i t  covers  transformers ,  reactors  and  power suppl y  u n i ts  
where  appl i cabl e.   

This  docum ent does  not  appl y to:  

•  u n i n terruptible  power  suppl i es  (UPS)  covered  by I EC  62040  (al l  parts) ;  

•  power suppl y un i ts  covered  by I EC 61 204,  

( i . e .  DC-DC  converters ,  DC  power  and  d istri bu tion  equ ipm ent  and  power suppl y un i ts  for  
use  i n  appl ications  covered  by I EC  60950-1 ,  I EC 61 01 0-1 ,  I EC  60601 -1  and  I EC  60065) ;  

•  power suppl i es  and  converters  for use  wi th  or  i n  products  covered  by IEC  61 347 (al l  
parts) .  

2 Normative references  

The fo l l owing  docum ents  are  referred  to  i n  the  text  i n  such  a  way that  som e or al l  of  the i r  
con ten t  consti tu tes  requ i rements  of  th is  docum ent.  For dated  references,  on l y the  ed i t i on  
ci ted  appl i es.  For undated  references,  the  l atest  ed i t i on  of  the  referenced  document ( i nclud ing  
any am endm ents)  appl i es.  

IEC 60050-1 61 ,  International Electrotechnical Vocabulary – Chapter 161: Electromagnetic 
compatibility 

I EC  61 000-3-2 ,  Electromagnetic compatibility (EMC) – Part 3-2: Limits – Limits for harmonic 
current emissions (equipment input current ≤  16 A  per phase)  
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IEC  61 000-3-3 ,  Electromagnetic compatibility (EMC) – Part 3-3: Limits – Limitation of voltage 
changes,  voltage fluctuations and flicker in public low-voltage supply systems,  for equipment 
with rated current ≤  A  per phase and not subject to conditional connection 

IEC  61 000-3-1 1 ,  Electromagnetic compatibility (EMC) – Part 3-11: Limits – Limitation of 
voltage changes,  voltage fluctuations and flicker in public low-voltage supply systems – 

Equipment with rated current ≤  75 A  and subject to conditional connection  

I EC  61 000-3-1 2 ,  Electromagnetic compatibility (EMC) – Part 3-12: Limits – Limits for 
harmonic currents produced by equipment connected to public low-voltage systems with input 

current >  16 A  and ≤  75 A  per phase  

IEC  61 000-4-2,  Electromagnetic compatibility (EMC) – Part 4-2: Testing and measurement 
techniques – Electrostatic discharge immunity test 

IEC  61 000-4-3,  Electromagnetic compatibility (EMC) – Part 4-3 : Testing and measurement 
techniques – Radiated,  radio-frequency,  electromagnetic field immunity test 

I EC 61 000-4-4,  Electromagnetic compatibility (EMC) – Part 4-4: Testing and measurement 
techniques – Electrical fast transient/burst immunity test 

IEC  61 000-4-5,  Electromagnetic compatibility (EMC) – Part 4-5: Testing and measurement 
techniques – Surge immunity test 

IEC 61 000-4-6,  Electromagnetic compatibility (EMC) – Part 4-6: Testing and measurement 
techniques – Immunity to conducted disturbances,  induced by radio-frequency fields 

I EC 61 000-4-1 1 ,  Electromagnetic compatibility (EMC) – Part 4-11: Testing and measurement 
techniques – Voltage dips,  short interruptions and voltage variations immunity tests 

IEC  61 000-4-34,  Electromagnetic compatibility (EMC) – Part 4-34: Testing and measurement 
techniques – Voltage dips,  short interruptions and voltage variations immunity tests for 
equipment with  input current more than 16 A  per phase  

IEC  61 000-6-1 ,  Electromagnetic compatibility (EMC) – Part 6-1: Generic standards – 
Immunity standard for residential,  commercial and light-industrial environments 

I EC 61 000-6-2,  Electromagnetic compatibility (EMC) – Part 6-2: Generic standards – 
Immunity standard for industrial environments 

IEC  61 000-6-3 ,  Electromagnetic compatibility (EMC) – Part 6-3: Generic standards – 
Emission standard for residential,  commercial and light-industrial environments 

IEC  61 000-6-4,  Electromagnetic compatibility (EMC) – Part 6-4: Generic standards – 
Emission standard for industrial environments 

I EC 61 558  (al l  parts) ,  Safety of power transformers,  power supplies,  reactors and similar 
products 

CISPR 1 4-1 :201 6,  Electromagnetic compatibility – Requirements for household appliances,  
electric tools and similar apparatus – Part 1: Emission 

CISPR 1 6- 1 - 1 :201 5,  Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 1-1: Radio disturbance and immunity measuring apparatus – Measuring 
apparatus  
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CI SPR 1 6-1 -2:201 4,  Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 1-2: Radio disturbance and immunity measuring apparatus – Coupling 
devices for conducted disturbance measurements  

CI SPR 1 6-1 -4:201 0,  Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 1-4: Radio disturbance and immunity measuring apparatus – Antennas 
and test sites for radiated disturbance measurements  
CI SPR 1 6- 1 -4:201 0/AMD1 :201 2  

CI SPR 1 6-2-1 :201 4,  Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 2-1: Methods of measurement of disturbances and immunity – Conducted 
disturbance measurements  

C ISPR 1 6-2-3:201 6,  Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 2-3: Methods of measurement of disturbances and immunity – Radiated 
disturbance measurements  

C ISPR 1 6-4-2 ,  Specification for radio disturbance and immunity measuring apparatus and 
methods – Part 4-2: Uncertainties,  statistics and limit modelling – Measurement 
instrumentation uncertainty 

C ISPR 32:201 5,  Electromagnetic compatibility of multimedia equipment – Emission 
requirements  

3 Terms,  defin i tions and  abbreviations  

3.1  Terms and  defin i t ions  

For the  purposes  of  th is  document,  the  terms  and  def in i t ions  g i ven  in  I EC  60050-1 61  and  the  
fo l l owing  appl y.  

ISO and  I EC  main tain  term ino log ical  databases  for use  i n  s tandard i zati on  at  the  fo l l owing  
addresses:  

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

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

3. 1 . 1   
equ ipment  under test   
transform ers,  reactors  and  power suppl y un i ts  where  appl icable   

3. 1 .2   
port  
particu lar  i n terface  of  the  speci fi ed  EUT  wi th  the  external  e l ectrom agnetic  envi ronment.   

Note  1  to  en try:  Exam ples  of  ports  of  i n terest  are  shown  i n  Fi gu re  1 .  The  enclosu re  port  i s  the  phys i cal  bou ndary 
of  the  equ i pm ent  (e. g .  enclosu re) .  The  enclosu re  port  provides  for rad i ated  and  e l ectros tat i c  d i scharg e  (ESD)  
energ y transfer,  whereas  the  other ports  provi de  for  condu cted  energ y transfer,  e i ther by d i rect  i n j ect i on  or  by  
i nduct i on .  

Note  2  to  en try:  I n  som e cases,  d i fferen t  ports  m ay be  com bined.  

http://www.iso.org/obp
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Figure 1  – Ports  covered  by Table  A. 1  to  Table  A. 1 6  

3. 1 .3   
enclosure port  
ph ys ical  boundary of  the  EUT  wh ich  e lectrom agnetic  f i e lds  m ay rad iate  th rough  or  impinge  on  

3.1 .4   
cable port  
port  at  wh ich  a conductor  or  a  cable  i s  connected  to  the  EUT  

Note  1  to  en try:  Exam ples  are  s i gnal ,  con tro l  and  power ports.  

3.1 .5   
signal  port  
port  at wh ich  a  conductor or  cable  i n tended  to  carry s i gnals  i s  connected  to  the  EUT  

Note  1  to  en try:  Exam ples  are  anal ogue  i npu ts ,  ou tpu ts  and  con trol  l i nes,  data busses,  comm un icat i on  networks,  
etc.  

3.1 .6   
power port  
port  at  wh ich  a  conductor or  cable  carryi ng  the  primary e lectrical  power needed  for the  
operati on  ( functi on ing )  of  an  EUT  i s  connected  

3.1 .7   
publ ic  mains  network 
electrici ty l i nes  to  wh ich  al l  categories  of  consumers  have  access  and  wh ich  are  operated  by 
a suppl y or  d i s tribu ti on  undertaking  for  the  pu rpose  of  suppl yi ng  e lectrical  energ y 

3.1 .8   
low vol tage 
vol tage  having  a  value  be low a conven ti onal l y adopted  l im i t  

Note  1  to  en try:  For the  d i stri bu ti on  of  AC  el ectri c  power,  the  upper l im i t  i s  general l y  accepted  to  be  1  000  V.   

[SOURCE:  I EC 60050-1 51 :2001 ,  1 51 - 1 5-03]  

3.2  Abbreviations  

AC Al ternating  Curren t  

AM  Am pl i tude  Modu lat ion  

DC   D i rect  Curren t   

EUT Equ ipm ent  Under Test  

FAR  Fu l l y Anechoic  Room  

ISN   Im pedance  Stabi l i zat ion  Network 

LV  Low Vol tage  

OATS  Open  Area Test  S i te   

Enclosure port  

AC  power port  

DC power port  

Signal  port  

EUT 

IEC 
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SAC   Sem i  Anechoic  Cham ber  

TEM   Transverse  E lectrom agnetic  Mode   

4 General  considerations  

4.1  Categories  

EUT  are  class i f i ed  accord ing  to  the  incorporation  of  com ponen ts  and  e lectron ic  c i rcu i ts  as  
fo l l ows:  

•  category 0:  EUT  wi th  or  wi thout  pass ive  protecti on  components  and  wi thou t  e lectron ic  
ci rcu i ts ,   

•  category 1 :  EUT  wi th  passive  components ,  and  wi thou t  e lectron ic  ci rcu i ts ,   

•  category 2 :  EUT  wi th  e l ectron ic  c i rcu i ts .   

NOTE  1  Exam ples  of  pass i ve  protecti on  com ponents  are  fu ses,  therm al  l i nks,  therm al  cu t-ou ts ,  c i rcu i t -breakers ,  
PTC’s ,  NTC’s  and  res i stors .  

NOTE  2  Exam ples  of  pass i ve  com ponents  are  capaci tors ,  i n ductors,  d i odes,  LED’s ,  re l ays,  VDR’s .  

NOTE  3  Exam ples  of  e l ectron i c  c i rcu i ts  are  act i ve  sem iconductors.  

4.2  Measurement  uncertain ty 

Com pl iance  test i ng  wi th  the  l im i ts  described  i n  th i s  document shal l  be  carried  ou t  s tati st ical l y 
accord ing  to  Table  1 .  Em ission  tests  shal l  be  execu ted  i n  accordance  wi th  Annex  A by us i ng  
at  l east  5  sam ples.  I n  case  of  excepti onal  cond i t i ons,  the  sum  of  test  samples  can  be  reduced  
to  3  or  4  sam ples.   

The  requ i remen ts  are  fu l f i l l ed ,  i f  the  measured  em issions  of  al l  i nd i vi dual  samples  are  i n  
compl iance  wi th  the  l im i ts  and  the  gap  to  the  l im i t  i s  not  sm al ler than  speci f i ed  i n  Table  1 .  

Table  1  – Add i tional  acceptance l imi t  for  statistical  determination  

Sam ple  s i ze  3  4  5  6  

Add i t i onal  acceptance  l im i t  (dB)  3 , 8  2 , 5  1 , 5  0 , 7  

 

This  procedure  shal l  not  be  used  to  show the  non-compl iance  of  the  product.  

NOTE  Th i s  procedure  i s  based  on  CI SPR TR 1 6-4-3.   

Com pl iance  i s  consti tu ted  by  

xm ax  +  k
E

 ×  σm ax  <  L  

where  

xm ax  i s  the  h i ghest  (un favourable)  value  of  al l  samples  of  the  sample  s i ze ;   

k
E

 i s  the  coefficien t  taken  from  the  Table  2  i n  view of  sample  s i ze ;   

σm ax  i s  the  conservati ve  standard  regress ion  of  product  g roup;   

L   i s  the  perm iss ible  l im i t .  
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Table  2  – Values of  k
E
 accord ing  to  CISPR  TR 

1 6-4-3:2004,  Table  C.1  

Sam ple  s i ze  3  4  5  6  

Coeffi c i en t  k
E
 0 , 63  0 , 41   0 , 24   0 , 1 2   

 

IEC/CISPR/TR 1 6-4-3  recomm ends  σm ax  =  6  dB  for conducted  em issions .  For rad iated  

em issions  the  same value  of  σm ax  can  be  used .  Values  shown  i n  Table  1  consti tu te  a  s im ple  

mu l t ipl i cati on  of  k
E

 and  σm ax  =  6  dB.  

Table  1  i s  on l y val id  for sample  s i zes  up  to  6.  I f  more  samples  are  used  to  check com pl iance,  
a  d i fferent  procedure  may be  used  (bi nom inal  d i stri bu t ion  wi thou t  add i t ional  gap  to  the  l im i t) .   

4.3  Routine  tests  (production  tests)  

The assessmen t of  compl iance  wi th  the  requ i rem ents  of  th is  document shal l  be  carri ed  ou t  by 
normati ve  tests .  The  uncertain ty of  m easurement  shal l  be  taken  i n to  account.   

Wherever possible,  the  m easurement  uncertai n ty shal l  be  covered  i n  accordance  wi th  
CISPR  1 6-4-2.   

NOTE  1  Measu rem ents  conducted  at  the  pl ace  of  i nstal l at i on ,  the  share  of  p lace  i s  not  taken  i n to  account.   

Measurements  carri ed  ou t  at  d i s tances  smal l er than  1 0  m ,  h i gher  uncertai n ty may need  to  be  
used .  

Table  3  – Uncertainties  for  emission  tests  

Test  Uncertainty 

dB  

Conducted  em iss i ons  (1 50  kH z  to  30  MHz)  usi ng  a  50Ω/50µH  I SN  a  3 , 44   

Rad i ated  em iss ions  (30  MH z  to  200  MH z)  – H ori zontal  polari sat i on  – 1 0  m  b  5 , 05   

Rad i ated  em iss ions  (30  MH z  to  200  MH z)  – Vert i cal  po l ari sati on  – 1 0  m  b  5 , 03   

Rad i ated  em iss ions  (200  MHz  to  1  GH z)  – Hori zontal  po lari sat i on  – 1 0  m  c  5 , 21   

Rad i ated  em iss ions  (200  MHz  to  1  GH z)  – Vert i cal  pol ari sat i on  – 1 0  m  c  5 , 22   

a  I m pedance  stabi l i sati on  network ( I SN) .  

b  Uncertai n ty for  the  use  of  b i con i cal  an tennas.  

c  Uncertai n ty for  the  use  of  l og ari thm ical -peri od i cal  an tennas.   

 

5 Product  documentation   

The user  docum entation  and/or  m anual  shal l  contain  detai ls  of  any special  m easures  requ i red  
to  be  taken  by the  pu rchaser or  user to  ensure  the  EMC com pl iance  of  the  EUT wi th  the  
requ i rements  of  th is  publ icati on .  One  example  wou ld  be  the  need  to  use  sh ie lded  or special  
cables.   

6 Appl icabi l i ty  

The appl icati on  of  tests  for evaluation  of  im mun i ty depends  on  the  part icu lar apparatus,  i ts  
conf igurati on ,  i ts  ports ,  i ts  technolog y and  i ts  operati ng  cond i t i ons .   



 – 1 2  – I EC 62041 :201 7  © I EC  201 7  

Tests  shal l  be  appl ied  to  the  re levant  ports  o f  the  EUT  accord ing  to  Table  A. 1  to  Table  A. 1 6 .  
Tests  shal l  on l y be  carried  ou t  where  the  re levant  ports  ex is t.   

I t  m ay be  determ ined  from  cons iderati on  of  the  e lectrical  characterist ics  and  usage  of  a  
part icu lar EUT  that  some of  the  tests  are  i nappropriate  and  therefore  unnecessary.  I n  such  a  
case,  i t  i s  requ i red  that  the  decis ion  and  j ust i f i cati on  not  to  test  shal l  be  recorded  i n  the  test  
report.   

7 Test  equipment  

The descript ion  of  the  m easurem ent,  the  measurement i nstrumentation ,  the  m easu rem ent  
methods  and  the  measurem ent  set  up  to  be  used  i s  g i ven  i n  Tables  A. 1  to  A. 1 6.  

8 Condi tions during  testing  

I f  the  apparatus  i s  part  of  a  system ,  or  can  be  connected  to  auxi l iary apparatus,  the  apparatus  
shal l  be  tested  wh i l e  connected  to  the  m in imum  representati ve  confi guration  of  auxi l i ary 
apparatus  necessary to  exercise  the  ports  i n  a  s im i lar  manner  to  that  described  i n  CISPR 32.   

I n  cases  where  manufacturer´s  speci f ication  requ i res  external  f i l teri ng  and/or  sh ie ld ing  
devices  or measures  that  are  clearl y speci fi ed  i n  the  user´s  manual ,  the  measurem ent  
requ i rements  of  th is  document  shal l  be  appl i ed  wi th  the  speci fi ed  devices  or m easures  i n  
p lace.   

The  conf igurati on  and  mode  of  operati on  du ri ng  the  measurements  shal l  be  precisel y noted  i n  
the  test  report.  I f  the  apparatus  has  a  l arge  number of  s im i lar ports  or  ports  wi th  m any s im i lar 
connecti ons ,  a  su ff ic i en t  number shal l  be  se lected  to  s im u late  actual  operati ng  cond i ti ons  and  
to  ensure  that  al l  d i fferen t  types  of  determ ination  are  covered .   

The  measurem ents  shal l  be  carried  ou t  at  one  s i ng le  set  of  param eters  wi th in  the  operati ng  
ranges  of  tem perature,  hum id i ty and  atm ospheric  pressure  speci fi ed  for the  product  and  at  the  
rated  suppl y vo l tage,  un less  otherwise  i nd icated  i n  the  bas ic  s tandard .   

Where  appl icable,  add i ti onal  i n form ation  on  EUT  con f igurati on  can  be  found  i n  CISPR 1 6-2  
(al l  parts)  and  CISPR  32.  

9 Measurement  procedures 

9.1  Emission  

The equ ipment  under test  (EUT)  shal l  be  tested  i n  the  operati ng  m ode  producing  the  l argest  
em ission  i n  the  frequency band  being  investi gated,  e . g .  based  on  l im i ted  pre- tests  and  
cons isten t  wi th  normal  appl icati ons.  The  confi gu ration  of  the  test  sam ple  shal l  be  vari ed  to  
ach ieve  maximum  em ission  cons is tent  wi th  typical  appl icati ons  and  i nstal l at i on  practice.  

The  em iss ion  requ i rem ents  for EUT  covered  by th is  docum ent  are  g i ven  on  a port  by port  
bas is .  These  requ i rements  are  s tated  in  Tables  A. 9  to  A. 1 6.   

Measurements  shal l  be  conducted  i n  a  wel l -def ined  and  reproducible  manner.  The  
measurements  m ay be  perform ed  i n  any order.   

9.2  Immuni ty  

The equipment  under test  (EUT)  shal l  be  tested  i n  the  expected  most  susceptib le  operating  
mode  e. g .  i den ti f ied  by perform ing  l im i ted  pre- tests.  Th is  mode  shal l  be  cons is tent  wi th  
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normal  appl icati ons.  The  confi gurati on  of  the  test  sam ple  shal l  be  varied  to  arch ive  maxim um  
susceptibi l i ty wi th  typi cal  appl ications  and  i nstal lat i on  practice.  

The  im mun i ty test  requ i rements  for EUT  covered  by th is  docum ent are  g i ven  on  a port  by 
port  bas is .  

Tests  shal l  be  conducted  i n  a  wel l -defi ned  and  reproducible  manner.  

The  tests  shal l  be  carri ed  ou t  i nd i vidual l y as  s i ng le  tests  i n  sequence.  The  tests  m ay be  
performed  i n  any order.  I f  requ i rements  are  i n  confl i ct  the  most  severe  takes  precedence.  

The  descripti on  of  the  test,  re levan t  generator,  appropriate  methods,  and  the  set  up  to  be  
used  are  g i ven  in  bas ic  s tandards,  wh ich  are  referred  to  i n  Tables  A. 1  to  A. 8.  

The  con ten ts  of  these  bas ic  s tandards  are  not  repeated  here,  however mod i f ications  or 
add i t i onal  i n formation  and  test  l evels  needed  for the  practical  appl icati on  of  the  tests  are  
g i ven  i n  th is  documen t.  

1 0  Performance cri teria  

The variety and  the  d i versi ty of  the  EUT  wi th i n  the  scope  of  th is  docum ent  makes  i t  d i ff i cu l t  to  
def ine  precise  cri teria for  the  evaluation  of  the  imm un i ty test  resu l ts.   

I f ,  as  a  resu l t  of  the  appl i cation  of  the  tests  defi ned  in  th is  document,  the  apparatus  becomes  
dangerous  or  unsafe,  the  apparatus  shal l  be  deem ed  to  have  fai l ed  the  test.   

A functi onal  descripti on  and  a defi n i t i on  of  perform ance  cri teria,  duri ng  or  as  a consequence  
of  the  EMC test i ng ,  shal l  be  provided  by the  manufacturer and  noted  i n  the  test  report,  based  
on  one  of  the  fo l l owing  cri teria for  each  test  as  speci fi ed  i n  Tables  A. 1  to  A. 8.   

Performance cri terion  A:  The  EUT  shal l  con tinue  to  operate  as  i n tended  duri ng  and  after the  
test.  No  degradati on  of  perform ance  or loss  of  functi on  i s  al lowed  below a perform ance  l evel  
speci f ied  by the  manu factu rer,  when  the  EUT  i s  u sed  as  i n tended.  The  perform ance  l evel  may 
be  replaced  by a  perm issible  l oss  of  perform ance.  I f  the  m in im um  performance  l evel  or  the  
perm iss ible  perform ance  l oss  i s  not  speci f i ed  by the  manufacturer,  e i ther of  these  m ay be  
deri ved  from  the  product  descript ion  and  documentati on  and  what  the  user m ay reasonabl y 
expect  from  the  EUT  i f  u sed  as  i n tended .  

Performance cri terion  B :  The  EUT  shal l  con ti nue  to  operate  as  i n tended  after the  test.  No  
degradation  of  perform ance  or  l oss  of  function  i s  al lowed  below a performance  l evel  speci f i ed  
by the  manufacturer,  when  the  EUT  i s  used  as  i n tended.  The  performance  l evel  m ay be  
replaced  by a perm iss ible  l oss  of  perform ance.  During  the  test,  degradation  of  perform ance  i s  
however al l owed.  No  change  of  actual  operating  s tate  or  stored  data  i s  al lowed .  I f  the  
m in im um  perform ance  l evel  or  the  perm iss ible  perform ance  l oss  i s  not  speci f ied  by the  
manu factu rer,  e i ther of  these  may be  deri ved  from  the  product  descripti on  and  documentati on  
and  what  the  user  m ay reasonabl y expect  from  the  EUT  i f  used  as  i n tended.  

Performance cri terion  C :  Tem porary l oss  of  function  i s  al l owed,  provided  the  function  i s  se l f-
recoverable  or  can  be  restored  by the  operation  of  the  contro ls .  
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1 1  Requirements  

1 1 . 1  Immuni ty 

The im mun i ty requ i rements  appl icable  to  equ i pment covered  wi th in  the  scope  of  th is  
publ ication  shal l  be  se lected  from  Tables  A. 1  to  A. 8  as  speci f i ed  below.  Where  requ i rem ents  
are  d i fferen t  the  most  severe  takes  precedence.   

Al l  EUT  d i rectl y powered  by the  AC  network shal l  meet  the  requ i remen ts  of  Table  A.7,  table  
clauses  7 . 2  and  7. 3,  for  curren t  l ess  than  1 6  A per phase  and  Table  A. 8,  table  c lauses  8 . 2  
and  8 . 3 ,  for  curren t  more  than  1 6  A per phase  as  regards  vo l tage  d ips  and  i n terruptions  of  the  
mains  suppl y caused  general l y by fau l ts  on  the  network.  

Category 0  EUT  are  not  sensi t i ve  to  norm al  e lectrom agnetic  perturbations .  Consequentl y,  
they are  deem ed  to  fu l f i l  the  im mun i ty requ i rem ents  wi thou t  test i ng .  

Category 1  EUT  shal l  fu l f i l  the  imm un i ty requ i rem ents  for e l ectrostatic  d i scharges,  e l ectrical  
fast  trans ien ts  and  su rges  as  fo l lows:  

•  for  e l ectrostatic  d i scharge,  refer to  Table  A. 1  and  Table  A. 2,  as  appl icable;  

NOTE  1  Som e  passi ve  com ponen ts  such  as  sm al l  capaci tors  (e . g .  Y- type) ,  d i odes,  LEDs  or  re l ays  can  be  
sensi t i ve  to  e l ectrostat i c  d i scharg es.  

•  for  e l ectrical  fast  transien t/burst,  refer to  Table  A. 3 ,  Table  A. 4,  Table  A.5 ,  Table  A.6 ,  Table  
A. 7  and  Table  A. 8,  as  appl icable;  

NOTE  2  Som e pass i ve  com ponents  such  as  sm al l  capaci tors  (e . g .  Y-type) ,  d i odes,  LEDs ,  or re lays  can  be  
sensi t i ve  to  e l ectri cal  fast  trans ien ts .  

•  for  su rge,  refer to  Table  A. 4,  Table  A. 5,  Table  A.6 ,  Table  A. 7  and  Table  A. 8,  as  appl icable.  

NOTE  3  Som e  pass i ve  com ponen ts  such  as  sm al l  capaci tors  (e. g .  Y- type) ,  d i odes,  LED  or re l ays  can  be  
sensi t i ve  to  su rg es.  

Category 2  EUT  shal l  fu l f i l  the  immun i ty requ i rements  for e lectrostatic  d ischarges,  e l ectrical  
fast  trans ien ts,  su rges,  conducted  rad io- frequency d isturbances,  rad iated  rad io- frequency 
d istu rbances  and  for vo l tage  d ips  and  i n terrupti ons  as  fo l lows:  

•  for  e l ectrostatic  d i scharge,  refer to  Table  A. 1  and  Table  A. 2,  as  appl icable;  

•  for  e l ectrical  fast  transien t/burst,  refer to  Table  A. 3 ,  Table  A. 4,  Table  A.5 ,  Table  A.6 ,  Table  
A. 7  and  Table  A. 8,  as  appl icable;  

•  for  su rge,  refer to  Table  A. 4,  Table  A. 5,  Table  A.6 ,  Table  A. 7  and  Table  A. 8,  as  appl icable;  

•  for  conducted  d isturbances,  i nducted  by rad io-frequency f i e lds ,  refer to  Table  A. 3,  Table  
A. 4,  Table  A. 5,  Table  A.6,  Table  A. 7  and  Table  A. 8,  as  appl icable;  

•  for  rad iated,  rad io-frequency e lectromagnetic  f i e lds,  refer  to  Table  A. 1  and  Table  A. 2,  as  
appl icable;  

•  for  vol tage  d i ps  and  short  i n terruptions,  refer to  Table  A. 7  and  Table  A. 8,  as  appl icable.  

The  necess i ty to  conduct  some of  the  tests  may be  determ ined  i n  accordance  wi th  the  
e lectrical  characteristics  and  the  speci fi c  appl icati on  of  the  part icu lar transformer .  I n  such  
cases  the  rat i onale  for not  conducti ng  the  tests  shal l  be  stated  i n  the  test  report.  

1 1 .2  Emission  

The  em ission  requ i rem ents  for equ ipm ent covered  wi th in  the  scope  of  th is  publ ication  shal l  be  
se lected  from  Tables  A. 9  to  A. 1 6  as  speci f ied  below.  Where  requ i rem ents  are  d i fferent  the  
most  severe  takes  precedence.  
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EUT  accord ing  to  Category 0  as  def ined  i n  4. 1  having  a  working  vo l tage  not  exceed ing  700  V  
do  not  generate  e lectrom agnetic  i n terferences  wi th  a cons iderable  leve l  and  as  a  
consequence  are  deemed  to  fu l f i l  the  em ission  requ i remen ts  wi thou t  testi ng .  

EUT  accord ing  to  Category 0  as  def ined  i n  4. 1  having  a working  vol tage  exceed ing  700  V are  
cons idered  to  generate  e lectrom agnetic  i n terference.  Consequentl y,  the  fo l l owing  
requ i rem ents  in  accordance  wi th  CISPR 32  and  CISPR  1 4-1  shal l  be  carried  ou t:  

•  for  conducted  rad io  d istu rbances,  refer to  Table  A. 1 5  and  Table  A. 1 6 ,  as  appl icable;  

•  for  rad iated  rad io  d is turbances,  refer  to  Table  A. 9  and  Table  A. 1 0,  as  appl i cable.  

Category 1  EUT  h aving  a  working  vol tage  n ot  exceed ing  700  V  shal l  fu l f i l  the  fo l l owing  
requ i rements  g i ven  i n  IEC  61 000-3-2 ,  I EC  61 000-3-3,  I EC  61 000-3-1 1 ,  I EC  61 000-3-1 2,  
CI SPR  32,  and  CI SPR  1 4-1 :  

•  for  harmon ics  and  f l i cker,  refer to  Table  A. 1 1 ;  

•  for  conducted  rad io  d istu rbances,  refer to  Table  A. 1 5  and  Table  A. 1 6,  as  appl icable.  

Category 1  EUT  having  a working  vol tage  exceed ing  700  V shal l  fu l f i l  the  fo l lowing  
requ i rements  g i ven  i n  IEC  61 000-3-2,  I EC  61 000-3-3,  I EC  61 000-3-1 1 ,  I EC  61 000-3-1 2,  
CI SPR  32  and  CISPR 1 4-1 :  

•  for  harm on ics  and  f l i cker,  refer to  Table  A. 1 1 ;  

•  for  conducted  rad io  d istu rbances,  refer  to  Table  A. 1 5  and  Table  A. 1 6 ,  as  appl icable;  

•  for  rad iated  rad io  d isturbances,  refer  to  Table  A. 9  and  Table  A. 1 0,  as  appl i cable.  

Category 2  EUT  shal l  fu l f i l  the  fo l lowing  requ i rem ents  g i ven  i n  I EC  61 000-3-2,  I EC  61 000-3-3,  
IEC 61 000-3-1 1 ,  I EC 61 000-3-1 2,  C ISPR 32  and  CI SPR 1 4- 1 :  

•  for  harm on ics  and  f l i cker,  refer to  Table  A. 1 1 ;  

•  for  conducted  rad io  d istu rbances,  refer to  Table  A. 1 5  and  Table  A. 1 6 ,  as  appl icable;  

•  for  rad iated  rad io  d isturbances,  refer  to  Table  A. 9  and  Table  A. 1 0,  as  appl i cable.  
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Annex A 
( in formative)  

 
Tables for immuni ty and  emission  l imi ts  

This  Annex contains  tables  def in i ng  requ i rements  to  be  selected  i n  accordance  wi th  the  
cri teria  speci f ied  i n  C lause  1 1 .  

Table  A. 1  – Immuni ty requ i rements for  enclosure  ports  for equ ipment  i n tended  for use  
in  residential ,  commercial  and  l igh t- industrial  envi ronments according  to  IEC 61 000-6-1  

Table  
clause  

Envi ronmental  
phenomena  

Test  
speci fica-

tions  

Un i ts  Basi c  
standards  

Remarks  Performance 
cri terion  

1 . 1  Rad i o-frequency 
e l ectrom ag neti c  
f i e l d ,  am pl i tude  
m odu lated  

80  to  1  000   MH z   I EC  61 000-4-3a  The  test  l evel  
speci f i ed  i s  the  RMS  
val ue  of  the  
unm odu lated  carri er.   

A  

3  V/m   

80  % AM  
(1  kH z)   

1 . 2  Rad i o-frequency 
e l ectrom ag neti c  
f i e l d ,  am pl i tude  
m odu lated   

1 , 4  to  2 , 0   GHz  I EC  61 000-4-3a  The  test  l evel  
speci f i ed  i s  the  RMS  
val ue  of  the  
unm odu lated  carri er.  b  

A  

3  V/m  

80   %  AM  
(1  kH z)  

1 . 3  Rad i o-frequency 
e l ectrom agneti c  
f i e l d ,  am pl i tude  
m odu lated   

2 , 0  to  2 , 7   GHz  I EC  61 000-4-3a  The  test  l evel  
speci f i ed  i s  the  RMS  
val ue  of  the  
unm odu lated  carri er.  b  

A  

1  V/m  

80   %  AM  
(1  kH z)  

1 . 4   E l ectro-
stati c  
d i scharge  

Con tact  
d i scharge   

±4  (charg e  
vo l tage)   

kV I EC  61 000-4-2  See  bas i c  s tandard  
for  appl i cabi l i ty  of  
con tact  and/or a i r  
d i scharge  test.   

B  

Ai r  
d i scharge  

±8  (charg e  
vo l tage)  

kV B  

a  I EC  61 000-4-20  m ay be  used  for  sm al l  EUTs  as  defi ned  i n  I EC  61 000-4-20:201 0,  6 . 1 .  

b  The  f requency range  has  been  sel ected  to  cover the  frequencies  wi th  the  h i ghest  poten ti al  r i sk of  a  
d i s tu rbance.   

 



IEC 62041 :201 7  © I EC  201 7  – 1 7  –  

Table  A.2  – Immuni ty requ i rements  for  enclosure  ports  for equ ipment  i n tended   
for  use  in  i ndustrial  environments according  to  IEC  61 000-6-2  

Table  
clause  

Envi ronmental  
phenomena  

Test  
speci fi cations  

Un i ts  Basi c  
standards  

Remarks  Performance 
cri terion  

2. 1  Rad i o-frequency 
e l ectrom ag neti c  
f i e l d ,  am pl i tude  
m odu lated  

80  to  1  000   MH z   I EC 61 000-4-3a  The  test  l evel  
speci f i ed  i s  the  RMS.  
val ue  of  the  
unm odu lated  carri er.   

A  

1 0   V/m   

80  % AM  
(1  kH z)   

2 . 2  Rad i o-frequency 
e l ectrom ag neti c  
f i e l d ,  am pl i tude  
m odu lated   

1 , 4  to  2 , 0   GHz  I EC  61 000-4-3a  The  test  l evel  
speci f i ed  i s  the  RMS  
val ue  of  the  
unm odu lated  carri er.  b  

A  

3  V/m  

80   %  AM  
(1  kH z)  

2 . 3  Rad i o-frequency 
e l ectrom ag neti c  
f i e l d ,  am pl i tude  
m odu lated   

2 , 0  to  2 , 7   GHz  I EC  61 000-4-3a  The  test  l evel  
speci f i ed  i s  the  RMS  
val ue  of  the  
unm odu lated  carri er.  b  

A  

1  V/m  

80   %  AM  
(1  kH z)  

2 . 4  E lectro-
stati c  
d i scharge  

Con tact  
d i schar
ge   

±4  (charge  
vol tage)   

kV I EC 61 000-4-2  See  basi c  s tandard  
for  appl i cabi l i ty  of  
con tact  and/or a i r  
d i scharge  test.   

B  

Ai r  
d i schar
ge  

±8  (charge  
vol tage)  

kV B  

a  I EC  61 000-4-20  m ay be  used  for  sm al l  EUTs  as  defi ned  i n  I EC  61 000-4-20:201 0,  6 . 1 .  

b  The  f requency range  has  been  sel ected  to  cover the  frequencies  wi th  the  h i ghest  poten ti al  r i sk of  a  
d i s tu rbance.   

 

Table  A.3  – Immuni ty requ i rements for  signal  ports  for  equ ipment  in tended  for use  in  
residential ,  commercial  and  l ight-industrial  environments according  to  IEC  61 000-6-1  

Table  
clause  

Envi ronmental  
phenomena  

Test  
speci fications  

Un i ts  Basic  
standards  

Remarks  Performance 
cri terion  

3. 1  Rad i o-
frequency 
comm on  m ode   

0 , 1 5  to  80   MH z   I EC  61 000-4-6  The  test  l evel  
speci f i ed  i s  the  RMS  
val ue  of  the  
unm odu lated  carri er.  
a, b  

A  

3   V   

80  % AM  
(1  kH z)   

3 . 2   Fast  trans ien ts    ±  0 , 5  kV (open  
ci rcu i t  test  
vo l tage)  

I EC  61 000-4-4  Capaci t i ve  clam p 
used  b  

B  

5/50  T
r
/T

h
  n s  

5   Repeti t i on  
frequency 
kHz  

a  The  test  l evel  can  al so  be  defi ned  as  the  equ ival ent  current  i n to  a  1 50  Ω  l oad .  

b  Appl i cable  on l y  to  ports  i n terfaci ng  wi th  cables  whose  total  l eng th  accord i ng  to  the  m anu factu rer´s  funct i onal  
speci f i cati on  m ay exceed  3  m .   
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Table  A.4  – Immuni ty requ i rements for  signal  ports  for  equ ipment  in tended   
for  use  in  i ndustrial  environments accord ing  to  IEC  61 000-6-2  

Table  
clause  

Envi ronmental  
phenomena  

Test  
speci fications  

Un i ts  Basic  
standards  

Remarks  Performance 
cri terion  

4. 1  Rad i o-
frequency 
comm on  m ode   

0 , 1 5  to  80   MH z   I EC  61 000-4-6  The  test  l evel  speci f i ed  
i s  the  RMS val ue  of  the  
unm odu lated  carri er.  
a, b, c  

A  

1 0   V   

80  % AM   
(1  kH z)   

4. 2   Fast  trans ien ts   ±  1  kV (open  
c i rcu i t  test  
vo l tage)  

I EC  61 000-4-4  Capaci t i ve  clam p used  
c  

B  

5/50  T
r
/T

h
  n s  

5   Repeti t i on  
frequency 
kHz  

4. 3   Su rg e   

Li ne  to  earth   

1 , 2/50  (8/20)   T
r
/T

h
 µs  I EC  61 000-4-5  see  d , e  B  

±  1  kV  (open  
ci rcu i t  test  
vo l tage)  

a  The  test  l evel  can  a l so  be  defi ned  as  the  equ i val en t  cu rren t i n to  a  1 50  Ω  l oad .  

b  The  rad i o  frequency responses  are  exclu ded  to  I TU :  47  MHz  to  68  MH z;  here  i s  val i d  3  V.  

c  Appl i cable  on l y  to  ports  i n terfaci ng  wi th  cables  whose  total  l eng th  accord i ng  to  the  m anufactu rer´s  functi onal  
speci f i cati on  m ay exceed  3  m .   

d  Appl i cable  on l y  to  ports  i n terfaci ng  wi th  cables  whose  total  l eng th  accord i ng  to  the  m anufactu rer´s  functi onal  
speci f i cati on  m ay exceed  30  m .   

e  I f  th roug h  the  i n fl u ence  of  the  decou pl i ng -/coupl i ng -network i n tended  functi on  of  the  specim en  cannot  be  
assured,  th i s  test  i s  not  requ i red .  
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Table  A.5  – Immuni ty requ i rements at  input  and  output  DC  power ports   
for  equ ipment  in tended  for use in  residential ,  commercial  and   

l igh t-industrial  environments  according  to  IEC 61 000-6-1  

Table  
clause  

Envi ronmental  
phenomena  

Test  
speci fications  

Un i ts  Basi c  
standards  

Remarks  Performance 
cri terion  

5. 1  Rad i o-
frequency 
comm on  m ode   

0 , 1 5  to  80   MH z  I EC  61 000-4-6  The  test  l evel  
speci f i ed  i s  the  RMS  
val ue  of  the  
unm odu lated  carri er.  
a, b  

A  

3   V   

80  % AM   
(1  kH z)   

5 . 2   Su rges   

l i ne- to-earth   

l i ne- to- l i ne   

1 , 2/50  (8/20)  T
r
/T

h
  µs  I EC  61 000-4-5  For appl i cati on  to  

i npu t  ports  c  
B  

±  0 , 5  kV (open  
ci rcu i t  test  
vo l tage)  

±  0 , 5  kV (open  
ci rcu i t  test  
vo l tage)  

5 . 3   Fast  trans ien ts   ±  0 , 5  kV (open  
c i rcu i t  test  
vo l tage)   

I EC  61 000-4-4  For appl i cati on  to  
i npu t  ports  d  

B  

5/50   T
r
/T

h
  n s  

Repeti t i on   

5   frequency 
kHz   

a  The  test  l evel  can  a l so  be  defi ned  as  the  equ i val en t  cu rren t i n to  a  1 50  Ω  l oad .  

b  Appl i cable  on l y  to  ports  i n terfaci ng  wi th  cables  whose  total  l eng th  accord i ng  to  the  m anu factu rer´s  funct i onal  
speci f i cati on  m ay exceed  3  m .   

c  Not  appl i cabl e  to  i npu t  ports  i n tended  for  connecti on  to  a  battery or a  recharg eabl e  battery wh i ch  shal l  be  
rem oved  or d i sconnected  f rom  the  apparatus  for  recharg i ng .  Apparatus  wi th  a  DC  power i npu t  port  i n tended  
for use  wi th  an  AC – DC  power adapter shal l  be  tested  on  the  AC  power i npu t  of  the  AC – DC power adaptor  
speci f i ed  by the  m anufactu rer  or,  where  none  i s  so  speci f i ed ,  u s i ng  a  typi cal  AC  – DC power adaptor.  DC  
ports  wh i ch  are  not  i n tended  to  be  connected  to  a  DC  d i stri bu t i on  network are  treated  as  signal  ports .   

d  Not  appl i cabl e  to  i npu t  ports  i n tended  for  connecti on  to  a  battery or  a  recharg eabl e  battery wh i ch  shal l  be  
rem oved  or d i sconnected  f rom  the  apparatus  for  recharg i ng .  Apparatus  wi th  a  DC  power i npu t  port  i n tended  
for  use  wi th  an  AC  – DC  power adapter shal l  be  tested  on  the  AC power i npu t  of  the  AC  – DC power adaptor  
speci f i ed  by the  m anufactu rer  or,  where  none  i s  so  speci f i ed ,  u s i ng  a  typi cal  AC  – DC  power adaptor.  The  test  
i s  appl i cable  to  DC  power i npu t  ports  i n tended  to  be  connected  perm anentl y  to  cabl es  l onger  than  3  m .   
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Table  A.6  – Immuni ty requ i rements at  input  and  output  DC  power ports  for equ ipment  
in tended  for  use in  industrial  envi ronments  according  to  IEC  61 000-6-2  

Table  
clause  

Envi ronmental  
phenomena  

Test  
speci fi cations  

Un i ts  Basi c  
standards  

Remarks  Performance 
cri terion  

6. 1  Rad i o-frequency 
comm on  m ode   

0 , 1 5  to  80   MH z   I EC  61 000-4-6  The  test  l evel  
speci f i ed  i s  the  
RMS  val ue  of  the  
unm odu lated  
carri er.  a, b  

A  

1 0   V   

80  %  AM   
(1  kH z)   

6 . 2   Su rg es   

l i ne-to-earth  
(comm on  m ode)  
 

l i ne- to- l i ne  
(d i fferent i al  
m ode)  

1 , 2/50  (8/20)  T
r
/T

h
  µs  I EC  61 000-4-5  For appl i cati on  to  

i npu t  ports  c  
B  

±  0 , 5  kV (open  
c i rcu i t  test  
vo l tage)  

±  0 , 5  kV (open  
c i rcu i t  test  
vo l tage)  

6. 3   Fast  trans ien ts   ±  2  kV (open  
c i rcu i t  test  
vo l tage)   

I EC  61 000-4-4  For appl i cati on  to  
i npu t  ports  d  

B  

5/50   T
r
/T

h
  n s  

5   Repeti t i on  
frequency 
kHz   

a  The  test  l evel  can  al so  be  defi ned  as  the  equ i val en t  cu rren t  i n to  a  1 50  Ω  l oad .  

b  The  rad i o  frequency responses  are  excluded  to  I TU :  47  MHz  to  68  MH z;  here  i s  val i d  3  V.  

c  Not  appl i cabl e  to  i npu t  ports  i n tended  for  connecti on  to  a  battery or a  recharg eabl e  battery wh i ch  shal l  be  
rem oved  or d i sconnected  f rom  the  apparatus  for  recharg i ng .  Apparatus  wi th  a  DC  power i npu t  port  i n tended  
for use  wi th  an  AC – DC  power adapter shal l  be  tested  on  the  AC  power i npu t  of  the  AC – DC power adaptor  
speci f i ed  by the  m anufactu rer  or,  where  none  i s  so  speci f i ed ,  u s i ng  a  typi cal  AC  – DC  power adaptor.  DC  
ports  wh i ch  are  not  i n tended  to  be  connected  to  a  DC  d i stri bu t i on  network are  treated  as  signal  ports .   

d  Not  appl i cabl e  to  i npu t  ports  i n tended  for  connecti on  to  a  battery or  a  recharg eabl e  battery wh i ch  shal l  be  
rem oved  or d i sconnected  f rom  the  apparatus  for  recharg i ng .  Apparatus  wi th  a  DC  power i npu t  port  i n tended  
for  use  wi th  an  AC  – DC  power adapter shal l  be  tested  on  the  AC  power i npu t  of  the  AC  – DC power adaptor  
speci f i ed  by the  m anufactu rer  or,  where  none  i s  so  speci f i ed ,  u s i ng  a  typi cal  AC  – DC  power adaptor.  The  test  
i s  appl i cable  to  DC power i npu t  ports  i n tended  to  be  connected  perm anentl y  to  cabl es  l onger  than  3  m .   
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Table  A.7  – Immuni ty requ i rements at  input  and  output  AC  power ports   
for  equ ipment  in tended  for use in  residential ,  commercial  and   

l igh t-industrial  environments  according  to  IEC 61 000-6-1  

Table  
clause  

Envi ronmental  
phenomena  

Test  
speci fications  

Un i ts  Basi c  
standards  

Remarks  Performance 
cri terion  

7. 1  Rad i o-
frequency 
comm on  m ode  

0 , 1 5  to  80   MH z   I EC  61 000-4-6  The  test  l evel  
speci f i ed  i s  the  RMS.  
val ue  of  the  
unm odu lated  carri er.  a  

A  

3   V   

80  %  AM   
(1  kH z)   

7. 2  Vol tage  d i ps   0  %  res i dual  
vo l tage   

I EC  61 000-4-1 1  
(≤  1 6  A)  

 

I EC  61 000-4-34  
(>  1 6  A)  

Vol tage  sh i ft  at  zero  
cross i ng  b  

B  

0 , 5  c i rcl e  

0  %  res i dual  
vol tage  

B  

1  c i rcl e  

70  % res i dual  
vol tage   

C  

25/30  at  50/60  
Hz  

ci rcle  

7. 3   Vol tage  
i n terru pt i ons    

0   %  res i dual  
vol tage   

I EC 61 000-4-1 1  
(≤  1 6  A)  

I EC  61 000-4-34  
(>  1 6  A)  

Vol tage  sh i ft  at  zero  
cross i ng  b  

C  

250/300  at  
50/60  H z   

cycle   

7. 4  Surg es   

l i ne-to-earth   

 
l i ne- to- l i ne   

1 , 2/50  (8/20)  T
r
/T

h
  µs  I EC  61 000-4-5   B  

±  2   kV  (open  
ci rcu i t  test  
vol tage)   

±  1  kV  (open  
ci rcu i t  test  
vol tage)   

7. 5   Fast  trans ien ts  ±  1   kV  (open  
ci rcu i t  test  
vol tage)   

I EC  61 000-4-4    B  

5/50   T
r
/T

h
  n s  

5   Repeti t i on  
frequency 
kHz  

a  The  test  l evel  can  a l so  be  defi ned  as  the  equ i val en t  cu rren t i n to  a  1 50  Ω  l oad .   

b  Appl i cable  on l y  to  i npu t  ports .  
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Table  A.8  – Immuni ty requ i rements at  input  and  output  AC  power ports  for equ ipment  
in tended  for  use in  industrial  envi ronments  according  to  IEC  61 000-6-2  

Table  
clause  

Envi ronmental  
phenomena  

Test  
speci fications  

Un i ts  Basi c  
standards  

Remarks  Performance 
cri terion  

8. 1  Rad i o-frequency 
comm on  m ode  

0 , 1 5  to  80   MH z   I EC  61 000-4-6  The  test  l evel  
speci f i ed  i s  the  RMS  
val ue  of  the  
unm odu lated  carri er.  
a, b  

A  

1 0   V   

80  % AM   
(1  kH z)   

8 . 2  Vol tage  d i ps   

 

0  %  
res i dual  
vo l tage   

I EC  61 000-4-1 1  
(≤  1 6  A)  

 

I EC  61 000-4-34  
(>  1 6  A)  

Vol tage  sh i ft  at  zero  
cross i ng  c  

B  d  

1  c i rc l e  

40  70  %  
res i dual  
vo l tage   

C  d  

1 0/1 2  
at  
50/60  
Hz  

25/30  at  
50/60  
Hz  

ci rcle  

8. 3   Vo l tage  
i n terru pt i ons    

0   %  
res i dual  
vo l tage   

I EC  61 000-4-1 1  
(≤  1 6  A)  

I EC  61 000-4-34  
(>  1 6  A)  

Vol tage  sh i ft  at  zero  
cross i ng  c  

C  d  

250/300  at  
50/60  H z   

cycle   

8 . 4  Su rg es   

l i ne- to-earth   
(comm on  m ode)   

l i ne-to- l i ne   
(d i fferen ti al  
m ode)  

1 , 2/50  (8/20)  T
r
/T

h
  µs  I EC  61 000-4-5  See  Cl ause  5,  

parag raph  3  
B  

±  2  kV (open  
c i rcu i t  
test  
vo l tage)   

±  1  kV (open  
c i rcu i t  
test  
vo l tage)   

8 . 5   Fast  trans ien ts  ±  2   kV 
(charg i ng  
vo l tage)   

I EC  61 000-4-4    B  

5/50   T
r
/T

h
  n s  

5   Repeti t i o
n  
frequenc
y kHz  

a  The  test  l evel  can  al so  be  defi ned  as  the  equ i val ent  cu rrent  i n to  a  1 50  Ω  l oad .   

b  The  rad i o  frequency responses  are  excluded  to  I TU :  47  MHz  to  68  MH z;  here  i s  val i d  3  V.   

c  Appl i cable  on l y to  i npu t  ports .  

d  I n  e l ectron i c  power converters,  the  response  of  the  protect i ve  devi ce  i s  perm i tted .  
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Table  A.9  – Requi rements  for  rad iated  emissions for  equ ipment  in tended  for use in  
residential ,  commercial  and  l ight-industrial  environments  accord ing  to  IEC  61 000-6-3  

Table  
clause  

Port  Frequency 
range  

Lim i ts   Basi c  
Standard  

Appl icabi l i ty 
note  

Remarks  

9. 1  Enclosure   

Test  
faci l i ty:   
OATS  or 
SAC  

30  MH z  to   
230  MH z   

230  MH z  
to   
1  000  MHz  

30  dB(µV/m)  
quasi -peak at  
1 0  m   
 
37  dB(µV/m)  
quasi -peak at  
1 0m  

The  m easurem ent  
i ns trum entati on  shal l  
be  as  defi ned  i n  
Clause  4  of  CI SPR 
1 6-1 - 1 :201 5.   

The  m easuri ng  
an tennas  shal l  be  as  
defi ned  i n  4. 4  of  
CI SPR 1 6-1 -
4:201 0/AMD1 : 201 2.   

The  m easuri ng  s i te  
shal l  be  as  descri bed  
i n  Clause  5  of  CI SPR 
1 6-1 -
4:201 0/AMD1 : 201 2.   

The  m easurem ent  
m ethod  shal l  be  as  
speci f i ed  i n  7. 2  of  
CI SPR 1 6-2-3:201 6.  

See  a,  b  and  e   May be  
m easured  at  3  m  
d i stance  us i ng  
the  l im i ts  
i ncreased  by 
1 0  dB.  

As  s tated  i n  
CI SPR 1 6-2-3  the  
an tenna hei gh t  
shal l  be  vari ed  
between  1  m  to  
4  m .   

Add i t i onal  
gu i dance  on  the  
test  m ethod  can  
be  fou nd  i n  
CI SPR 1 6-2-
3:201 6  7. 3  and  
Clause  8.   

9 . 2  Enclosure   

Test  
faci l i ty:   
FAR 

30  MH z  to  
230  MH z  

42  dB(µV/m)  to  
35  dB(µV/m)  
quasi -peak at  
3  m   

Lim i t  reduci ng  
l i nearl y  wi th  the  
l ogari thm  of  the  
frequency  

The  m easurem ent  
i ns trum entati on  shal l  
be  as  defi ned  i n  
Clause  4  of  CI SPR 
1 6-1 - 1 :201 5.   

The  m easuri ng  
an tennas  shal l  be  as  
defi ned  i n  4. 4  of  
CI SPR 1 6-1 -
4:201 0/AMD1 :201 2.   

The  m easuri ng  s i te  
shal l  be  as  descri bed  
i n  c l ause  5. 4. 7  of  
CI SPR 1 6-1 -
4:201 0/AMD1 :201 2.   

The  m easurem ent  
m ethod  shal l  be  as  
speci f i ed  i n  7. 4  of  
CI SPR 1 6-2-3:201 6.  

See  a ,  b  and  e  

On l y  appl i cabl e  
to  table  top  
equ i pm ent.   

May be  
m easured  at  
g reater d i s tances  
wi th  the  l im i ts  
decreased  by 
20  dB/decade  
(re lati ve  to  
d i s tance)   

The  l im i tat i ons  
on  EUT  s i ze  i n  
CI SPR 1 6-1 -4  
appl y.   

230  MH z  
to  
1  000  MHz  

42  dB(µV/m)  
quasi  peak at  
3  m   

9 . 3  Enclosure   

Test  
faci l i ty:   
TEM  
Wavegu ide  

30  MH z  to   
230  MH z   

230  MH z  
to   
1  000  MHz  

30  dB(µV/m)  
quasi -peak   
 
37  dB(µV/m)  
quasi -peak  

The  sm al l -EUT  
correct i on  factor 
g i ven  i n  A. 4. 3  of  
I EC  61 000-4-
20:201 0  shal l  be  
used .  The  l im i t  
re l ates  to  the  
m easurem ent  
d i stance  of  1 0  m   

I EC  61 000-4-20  See  a,  b  and  e  

On l y  appl i cabl e  
to  battery 
powered  
equ i pm ent  not  
i n tended  to  have  
external  cabl es  
attached .  
Restri cted  to  
equ i pm ent  
com plyi ng  wi th  
the  defi n i t i on  6. 2  
i n  I EC  61 000-4-
20:201 0.  

 

9 . 4  Enclosu re   

Test  
faci l i ty:   
OATS,  

1  GH z  to   
3  GH z  

70  dB(µV/m)  
quasi -peak at  
3  m   
50  dB(µV/m)  
average  at  3  m  

The  m easurem ent  
i ns trum entati on  shal l  
be  as  defi ned  i n  
Clause  5  and  Cl ause  
6  of  CI SPR 1 6 -1 -1 .   

See  a,  c ,  d  and  e  May be  
m easured  at  
g reater d i s tances  
wi th  the  l im i ts  
decreased  by 
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Table  
clause  

Port  Frequency 
range  

Lim i ts   Basi c  
Standard  

Appl icabi l i ty 
note  

Remarks  

SAC or 
FAR  

3  GH z  to   
6  GH z  

74  dB(µV/m)  
quasi -peak at  
3  m   
54  dB(µV/m)  
average  at  3  m  

The  m easuri ng  
an tennas  shal l  be  as  
defi ned  i n  4. 5  of  
CI SPR 1 6-1 -4.   

The  m easuri ng  s i te  
shal l  be  as  descri bed  
i n  Clause  8  of  CI SPR 
1 6-1 -4.   

The  m easurem ent  
m ethod  shal l  be  as  
speci f i ed  i n  7. 3  of  
CI SPR 1 6-2-3.  

20  dB/decade  
(re lat i ve  to  
d i s tance) .   
 
For SAC and  
OATS  faci l i t i es  
absorber m ay be  
requ i red  to  
arch i ve  f ree  
space  cond i t i ons  
as  defi ned  i n  
CI SPR 1 6 -1 -4.   

a  For apparatus  con tai n i ng  devi ces  operat i ng  at  frequ encies  l ess  than  9  kH z  m easurem ents  on l y  need  to  be  
perform ed  u p  to  230  MH z.   

b  The  apparatus  i s  deem ed  to  com ply wi th  the  enclosure  port  requ i rem ent  below 1  GHz  i f  m eets  the  
requ i rem ents  defi ned  i n  one  or  m ore  of  the  tabl e  c lauses  1 . 1 ,  1 . 2  or 1 . 3 .  

c  I f  the  h i ghest  i n ternal  frequ ency of  the  EUT  i s  l ess  than  1 08  MH z,  the  m easurem ent  shal l  on l y  be  m ade  up  to  
1  GH z.   

 I f  the  h i g hest  i n ternal  frequ ency of  the  EUT  i s  between  1 08  MHz  and  500  MH z,  the  m easu rem ent  shal l  on l y  be  
m ade  up  to  2  GHz.   

 I f  the  h i g hest  i n ternal  frequ ency of  the  EUT  i s  between  500  MH z and  1  GH z,  the  m easurem ent  shal l  on l y  be  
m ade  up  to  5  GHz.   

 I f  the  h i g hest  i n ternal  frequ ency of  the  EUT  i s  above  1  GH z,  the  m easurem ent  shal l  on l y  be  m ade  u p  to  
6  GH z.   

 Where  the  h i g hest  i n ternal  frequency i s  not  known,  tests  shal l  be  perform ed  up  to  6  GH z.   

d  The  peak detector l im i ts  shal l  not  be  appl i ed  to  d i s tu rbances  produced  by arcs  or  sparks  that  are  h i gh  vo l tage  
breakdown  even ts .  Such  d i s tu rbances  ari se  when  devi ces  con tai n  o r  con trol  m echan ical  swi tches  that  cu rren t  
i n  i nductors,  o r  when  devi ces  con tai n  o r  con trol  su bsystem s that  create  s tat i c  e l ectri ci ty  (such  as  paper  
hand l i ng  devi ces) .  The  averag e  l im i ts  apply  to  d i s tu rbances  f rom  arcs  or  sparks,  and  both  peak and  average  
l im i ts  apply to  other d i s tu rbances  from  such  devi ces.   

e  At  trans i t i onal  frequ encies  the  l ower l im i t  appl i es .  

 

Table  A. 1 0  – Requ i rements for rad iated  emissions ports  for equ ipment  in tended  for  use 
in  industrial  envi ronments according  to  IEC 61 000-6-4  

Table  
clause  

Port  Frequency 
range  

Limi ts   Basi c  
Standard  

Appl icabi l i ty 
note  

Remarks  

1 0 . 1  Enclosure   

Test  
faci l i ty:   
OATS  or 
SAC  

30  MH z  to   
230  MH z   

40  dB(µV/m)  
quasi -peak at  
1 0  m   

The  m easurem ent  
i ns trum entati on  shal l  
be  as  defi ned  i n  
Clause  4  of  CI SPR 
1 6-1 - 1 :201 5.   

The  m easuri ng  
an tennas  shal l  be  as  
defi ned  i n  4. 4  of  
CI SPR 1 6-1 -
4:201 0/AMD1 : 201 2.   

The  m easuri ng  s i te  
shal l  be  as  descri bed  
i n  Clause  5  of  CI SPR 
1 6-1 -
4:201 0/AMD1 : 201 2.   

The  m easurem ent  
m ethod  shal l  be  as  
speci f i ed  i n  7. 2  of  
CI SPR 1 6-2-3:201 6.  

See  a ,  b  and  e   May be  
m easured  at  
30  m  d i s tance  
us i ng  the  l im i ts  
i ncreased  by 
1 0  dB.   

As  s tated  i n  
CI SPR 1 6-2-3  the  
an tenna hei gh t  
shal l  be  vari ed  
between  1  m  to  
4  m .   

Add i t i onal  
gu i dance  on  the  
test  m ethod  can  
be  fou nd  i n  
CI SPR 1 6 -2-
3:201 6  7. 3  and  
Clause  8.   

230  MH z  to  
1  000  MHz  

47  dB(µV/m)  
quas i -peak at  
1 0  m  
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Table  
clause  

Port  Frequency 
range  

Limi ts   Basi c  
Standard  

Appl icabi l i ty 
note  

Remarks  

1 0 . 2  Enclosure   

Test  
faci l i ty:   
FAR 

30  MH z  to  
230  MH z  

52  dB(µV/m)  to  
45  dB(µV/m)  
quas i -peak at  
3  m   

Lim i ts  
decrease  
l i nearl y  wi th  
the  l ogari thm  
of  the  
frequency  

The  m easurem ent  
i nstrum entati on  shal l  
be  as  defi ned  i n  
Clause  4  of  CI SPR 
1 6-1 - 1 :201 5.   

The  m easuri ng  
an tennas  shal l  be  as  
defi ned  i n  4. 4  of  
CI SPR 1 6-1 -
4:201 0/AMD1 : 201 2.   

The  m easuri ng  s i te  
shal l  be  as  descri bed  
i n  5 . 4. 7  of  CI SPR 1 6 -
1 -4: 201 0/AMD1 : 201 2.   

The  m easurem ent  
m ethod  shal l  be  as  
speci f i ed  i n  7. 4  of  
CI SPR 1 6-2-3:201 6.  

See  a,  b  and  e  

On l y  appl i cabl e  
to  table  top  
equ i pm ent.   

May be  
m easured  at  
g reater d i s tances  
wi th  the  l im i ts  
decreased  by 
20  dB/decade  
(re lat i ve  to  
d i s tance)   

The  l im i tat i ons  
on  EUT  s i ze  i n  
CI SPR 1 6-1 -4  
appl y.   230  MH z  to  

1 000  MH z  
52  dB(µV/m)  
quasi  peak at  
3  m  

1 0 . 3  Enclosure   

Test  
faci l i ty:  
 
TEM  
Wavegu ide  

30  MH z  to   
230  MH z   

230  MH z  to  
1  000  MHz  

40  dB(µV/m)  
quasi -peak   

47  dB(µV/m)  
quasi -peak  

The  sm al l -EUT  
correcti on  
factor g i ven  i n  
A. 4. 3  of  
I EC  61 000-4-
20:201 0  shal l  
be  used.  The  
l im i t  re lates  to  
the  OATS  
m easurem ent  
d i stance  of  
1 0  m  

I EC  61 000-4-20  See  a,  b  and  e  

On l y  appl i cabl e  
to  battery 
powered  
equ i pm ent  not  
i n tended  to  have  
external  cabl es  
attached.  
Restri cted  to  
equ i pm ent  
com plyi ng  wi th  
the  defi n i t i on  6 . 2  
i n  I EC  61 000-4-
20:201 0.  
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Table  
clause  

Port  Frequency 
range  

Limi ts   Basi c  
Standard  

Appl icabi l i ty 
note  

Remarks  

1 0 . 4  Enclosure   

Test  
faci l i ty:   
OATS,  
SAC or 
FAR  

1  GH z  to   
3  GH z  

76  dB(µV/m)  
quas i -peak at  
3  m   

56  dB(µV/m)  
average  at  3  m  

The  m easurem ent  
i ns trum entati on  shal l  
be  as  defi ned  i n  
Clause  5  and  Cl ause  
6  of  CI SPR 1 6 -1 -
1 :201 5.   

The  m easuri ng  
an tennas  shal l  be  as  
defi ned  i n  4. 5  of  
CI SPR 1 6-1 -
4:201 0/AMD1 : 201 2.   

The  m easuri ng  s i te  
shal l  be  as  descri bed  
i n  Clause  8  of  CI SPR 
1 6-1 -
4:201 0/AMD1 : 201 2.   

The  m easurem ent  
m ethod  shal l  be  as  
speci f i ed  i n  7. 3  of  
CI SPR 1 6-2-3:201 6.  

See  a,  c ,  d  and  e  May be  
m easured  at  
g reater d i s tances  
wi th  the  l im i ts  
decreased  by 
20  dB/decade  
(re lati ve  to  
d i s tance) .   
 
For SAC and  
OATS  faci l i t i es  
absorber m ay be  
requ i red  to  
arch i ve  f ree  
space  cond i t i ons  
as  defi ned  i n  
CI SPR 1 6-1 -4.   

3  GH z  to   
6  GH z  

80  dB(µV/m)  
quasi -peak at  
3  m   

60  dB(µV/m)  
average  at  3  m  

a  For apparatus  con tai n i ng  devi ces  operati ng  at  frequ encies  l ess  than  9  kH z  m easurem ents  on l y need  to  be  
perform ed  u p  to  230  MH z.   

b  The  apparatus  i s  deem ed  to  com ply wi th  the  enclosure port  requ i rem ent  be low 1  GHz  i f  i t  m eets  the  
requ i rem ents  defi ned  i n  one  or  m ore  of  the  tabl e  clauses  1 . 1 ,  1 . 2  or  1 . 3 .  

c  I f  the  h i ghest  i n ternal  frequ ency of  the  EUT  i s  l ess  than  1 08  MH z,  the  m easurem ent  shal l  on l y  be  m ade  up  to  
1  GH z.   

 I f  the  h i g hest  i n ternal  frequ ency of  the  EUT  i s  between  1 08  MHz  and  500  MH z,  the  m easurem ent  shal l  on l y  be  
m ade  up  to  2  GHz.   

 I f  the  h i ghest  i n ternal  frequency of  the  EUT  i s  between  500  MH z  and  1  GH z,  the  m easurem ent  shal l  on l y  be  
m ade  up  to  5  GHz.   

 I f  the  h i ghest  i n ternal  frequ ency of  the  EUT  i s  above  1  GH z,  the  m easurem ent  shal l  on l y  be  m ade  up  to  6  
GHz.   

 Where  the  h i g hest  i n ternal  frequency i s  not  known,  tests  shal l  be  perform ed  up  to  6  GH z.   

d  The  peak detector l im i ts  shal l  not  be  appl i ed  to  d i s tu rbances  produced  by arcs  or sparks  that  are  h i gh  vol tage  
breakdown  even ts .  Such  d i stu rbances  ari se  when  devi ces  contai n  o r  con tro l  m echan ical  swi tches  that  cu rren t  
i n  i nductors,  or  when  devi ces  contai n  o r con trol  subsystem s that  create  s tati c  e l ectri c i ty  (such  as  paper  
hand l i ng  devi ces) .  The  averag e  l im i ts  appl y  to  d i s tu rbances  f rom  arcs  or sparcs,  and  both  peak and  average  
l im i ts  apply to  other d i s tu rbances  from  such  devi ces.   

e  At  trans i t i onal  frequ encies  the  l ower l im i t  appl i es .  
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Table  A. 1 1  – Requi rements for conducted  emissions  from  AC mains power ports  for 
equ ipment  i n tended  for  use  in  residential ,  commercial  and  l i gh t-industrial  envi ronments  

accord ing  to  IEC 61 000-6-3  

Table  
clause  

Port  Frequency 
range  

Limi ts   Basi c  
Standard  

Appl icabi l i t
y note  

Remarks  

1 1 . 1  Low-  
vol tage  
AC  
m ains  

0  kHz  to   
2  kHz  

Lim i ts  are  presen ted  i n  the  bas i c  
s tandards .  See  basi c  s tandards  
co l um n .   

I EC  61 000-3-2  
I EC  61 000-3-3   
I EC  61 000-3-1 1   
I EC  61 000-3-1 2   

See  a  and  b    

  0 , 1 5  MH z  
to  0 , 5  MH z  

66  dB(µV)  to  56  dB(µV)  q uasi -
peak 
56  dB(µV)  to  46  dB(µV)  average  
 
Lim i ts  decrease  l i nearl y  wi th  the  
l ogari thm  of  the  frequ ency  

The  m easurem ent  
i nstrum entati on  shal l  
be  as  defi ned  i n  
Clause  4  and  Cl ause  
6  of  CI SPR 1 6-1 -
1 :201 5.   

The  m easuri ng  
networks  shal l  be  as  
defi ned  i n  Clause  4  
of  CI SPR 1 6-1 -
2:201 4.   

The  m easurem ent  
set  up  and  m ethod  
shal l  be  as  descri bed  
i n  Clause  7  of  CI SPR 
1 6-2-1 :201 4.   

See  c    

  0 , 5  MH z  to  
5  MHz  

56  dB(µV)  quas i  peak  
46  dB(µV)  average  

  

  5  MHz to   
30  MH z  

60  dB(µV)  quas i  peak  
50  dB(µV)  average  

  

  0 , 1 5  MH z  
to  30  MH z   

D i scon ti nuous  i n terference  l im i ts  
defi ned  i n  4. 4  of  CI SPR 1 4-
1 :201 6  

CI SPR 1 4-1    

a  Appl i cable  to  apparatus  covered  wi th i n  the  scope  of  I EC  61 000-3-2,  I EC  61 000-3-3,  I EC  61 000-3-1 1  and  
I EC  61 000-3-1 2.  

b  Equ ipm ent  wh i ch  m eets  the  requ i rem ents  of  I EC  61 000-3-3,  i s  excl uded  from   I EC  61 000-3-1 1 .  

c  At  trans i t i onal  frequ encies  the  l ower l im i t  appl i es .   

 

Table  A. 1 2  – Requi rements for conducted  emissions  
from  AC mains  power ports  according  to  IEC 61 000-6-4  

Table  
clause  

Port  Frequency 
range  

Limi ts   Basi c  
Standard  

Appl icabi l i t
y note  

Remarks  

1 2. 1  Low-  
vol tage  
AC  
m ains  

0 , 1 5  MH z  
to   
0 , 5  MH z  

79  dB(µV)  quas i -peak 
66  dB(µV)  average  

The  m easurem ent  
i nstrum entati on  shal l  
be  as  defi ned  i n  
Clause  4  and  Cl ause  
6  of  CI SPR 1 6-1 -
1 :201 5.   

The  m easuri ng  
networks  shal l  be  as  
defi ned  i n  Clause  4  
of  CI SPR 1 6-1 -
2:201 4.   

The  m easurem ent  
set  up  and  m ethod  
shal l  be  as  descri bed  
i n  Clause  7  of  CI SPR 
1 6-2-1 :201 4.   

See  a  and  b    

  0 , 5  MH z  to  
30  MH z  

73  dB(µV)  quasi -peak 
60  dB(µV)  average  

  

a  Pu l se  or  i n term i tten t  i n terference  (crackl i ng ) ,  wh i ch  occu r l ess  than  5  t im es  per m inu te,  are  not  cons idered .  
The  l im i ts  appl y for crackl i ng  i n terferences  that  occu r m ore  often  than  30  t im es  per m inu te.  For crackl i ng  
i n terferences  between  5  t im es  and  30  t im es  per m inu te  occu r,  i s  a  re l i ef  ( i ncrease)  the  l im i t  by 20  l og  (30  /  N)  
dB  perm iss ible.  (N i s  the  nu m ber of  crackl i ng  i n terferences  per m inu te) .  Cri teri a  for  i nd i vi dual  crackl i ng  
i n terferences  can  be  fou nd  i n  CI SPR 1 4-1 .  

b  At  trans i t i onal  frequ encies  the  l ower l im i t  appl i es .   
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Table  A. 1 3  – Requi rements for conducted  emissions  from  AC mains power ports  for 
equ ipment  i n tended  for  use  in  residential ,  commercial  and  l i gh t-industrial  envi ronments  

accord ing  to  IEC 61 000-6-3  

Table  
clause  

Port  Frequency 
range  

Lim i ts   Basi c  
Standard  

Appl i cabi l i ty note  Remarks  

1 3 . 1  DC 
power  

0 , 1 5  MH z  
to  0 , 5  MH z  

79  dB(µV)  quas i -
peak 
66  dB(µV)  average  

The  m easurem ent  
i ns trum entat i on  shal l  be  
as  defi ned  i n  Clause  4  
and  Clause  6  of  CI SPR 
1 6-1 - 1 :201 5.  

The  m easuri ng  networks  
shal l  be  as  defi ned  i n  
Clause  4  of  CI SPR 1 6-1 -
2:201 4.  

The  m easurem ent  set  up  
and  m ethod  shal l  be  as  
described  i n  Clause  7  of  
CI SPR 1 6-2-1 :201 4.   

Appl i cable  on l y  to  
ports  i n tended  for 
connecti on  to  

– a  l ocal  DC  power 
network,  or  

– a  l ocal  battery by 
a  connecti ng  cable  
exceed i ng  a  
l eng th  of  30  m   

See  a     

 

  0 , 5  MH z  to  
30  MH z   

73  dB(µV)  quasi  
peak 
60  dB(µV)  average  

 

a  At  trans i t i onal  frequ encies  the  l ower l im i t  appl i es .  

 

Table  A. 1 4  – Requi rements for conducted  emissions  from  AC mains power ports  for 
equ ipment  i n tended  for  use  in  i ndustrial  envi ronments  accord ing  to  IEC 61 000-6-4  

Table  
clause  

Port  Frequency 
range  

Lim i ts   Basi c  
Standard  

Appl i cabi l i ty note  Remarks  

1 4. 1   0 , 1 5  MH z  
to  0 , 5  MH z  

no  requ i rem ents     

  0 , 5  MH z  to  
30  MH z   

no  requ i rem ents   
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Table  A. 1 5  – Requ i rements for conducted  emissions  from  signal  ports  for equ ipment  
in tended  for  use in  residential ,  commercial  and  l ight- industrial  envi ronments  accord ing  

to  IEC 61 000-6-3  

Table  
clause  

Port  Frequency 
range  

Lim i ts   Basi c  
Standard  

Appl icabi l i t
y note  

Remarks  

1 5. 1  Telecom m un icati on
s/network 

0 , 1 5  MH z  
to  0 , 5  MH z  

84  dB(µV)  to  74  dB(µV)  q uasi -
peak 

74  dB(µV)  to  64  dB(µV)  average  

40  dB(µA)  to  30  dB(µA)  q uasi -
peak 

30  dB(µA)  to  20  dB(µA)  average  

L im i ts  decrease  l i nearl y  wi th  the  
l ogari thm  of  the  frequency  

CI SPR 32  See  a  and  b    

  0 , 5  MH z  to  
30  MH z   

74  dB(µV)  quasi  peak  

64  dB(µV)  average  

30  dB(µA)  quasi -peak 

20  dB(µA)  average  

   

a  The  cu rren t  and  vo l tag e  d i s tu rbance  l im i ts  are  deri ved  for use  wi th  an  im pedance  stabi l i zat i on  network ( I SN )  
wh i ch  presents  a  common  mode  (asymmetric  mode)  impedance  of 1 50  Ω  to  the  te lecommun ication  port  u nder  
test  (convers i on  factor i s  20  l og

1 0
 1 50  /  I  =  44  dB) .  

b  When  perform ing  m easurem ent  us i ng  an  AAN ,  the  EUT  shal l  m eet  the  vol tage  l im i ts  of  th i s  table.  Al l  e l em ents  
wi th i n  CI SPR 32  shal l  be  fo l l owed,  i ncl u d i ng  bu t  not  l im i ted  to  select i on  of  test  m ethod ,  test  con fi gu rati on ,  
cable  characteri st i cs .  

 

Table  A. 1 6  – Requi rements for conducted  emissions  from  signal  ports  for equ ipment  
in tended  for  use in  industrial  envi ronments  according  to  IEC  61 000-6-4  

Table  
clause  

Port  Frequency 
range  

Lim i ts   Basi c  
Standard  

Appl icabi l i t
y note  

Remarks  

1 6. 1  Telecom m un icati on
s/network 

0 , 1 5  MH z  
to  0 , 5  MH z  

97  dB(µV)  to  87  dB(µV)  q uasi -
peak 

84  dB(µV)  to  74  dB(µV)  average  

53  dB(µA)  to  40  dB(µA)  q uasi -
peak 

40  dB(µA)  to  30  dB(µA)  average  

L im i ts  decrease  l i nearl y  wi th  the  
l ogari thm  of  the  frequency  

CI SPR 32  See  a  and  b    

  0 , 5  MH z  to  
30  MH z   

87  dB(µV)  quas i  peak  

74  dB(µV)  average  

43  dB(µA)  quas i -peak 

30  dB(µA)  average  

   

a  The  cu rren t  and  vo l tag e  d i s tu rbance  l im i ts  are  deri ved  for  use  wi th  an  im pedance  stabi l i zat i on  network ( I SN )  
which  presents  a  common  mode  (asymmetric  mode)  impedance  of 1 50  Ω  to  the  te lecommun ication  port  u nder  
test  (convers i on  factor i s  20  l og

1 0
 1 50  /  I  =  44  dB) .  

b  When  perform ing  m easurem ent  us i ng  an  AAN,  the  EUT  shal l  m eet  the  vol tage  l im i ts  of  th i s  table.  Al l  e l em ents  
wi th i n  CI SPR 32  shal l  be  fo l l owed,  i ncl u d i ng  bu t  not  l im i ted  to  select i on  of  test  m ethod ,  test  con fi gu rati on ,  
cable  characteri st i cs .  
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