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PREFACE 

This  S tandard was prepared by the Joint S tandards Australia/Standards  New Zealand Committee   

TE-003 ,  Electromagnetic  Interference,  to  supersede AS/NZS  61 000.4.4:2006.   

The obj ective of this  S tandard is  to  establish a common and reproducible reference in order to  

evaluate the  immunity of electrical  and electronic  equipment when subj ected to  electrical  fast 

transient/bursts  on supply,  signal,  control  and earth ports.  The test method documented in this  

S tandard describes  a consistent method to  assess  the immunity of equipment or a system against a 

defined phenomenon.  

This  S tandard is  identical  with,  and has  been reproduced from IEC 61 000-4-4,  Ed.  3 .0  (201 2),  

Electromagnetic compatibility (EMC) ,  Part 4-4:  Testing and measurement techniques—Electrical fast 

transient/burst immunity test.  

As  this  S tandard is  reproduced from an International  S tandard,  the following applies:  

(a)  Its  number appears  on the cover and title  page while  the International  S tandard number appears  

only on the cover.  

(b)  In the source text ‘ this  part of IEC 61 000’  should read ‘ this  Australian/New Zealand Standard’ .  

(c)  A full  point substitutes  for a comma when referring to  a decimal marker.  

None of the normative references  in the source document have been adopted as  Australian or 

Australian/New Zealand Standards.  

The term ‘ informative’  has  been used in this  S tandard to  define the application of the  annex to  which 

it applies.  An informative annex is  only for information and guidance.  
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I NTRODUCTION  

I EC 61 000  i s  publ ished  i n  separate  parts,  accord ing  to  the  fo l lowing  structure:  

Part  1 :  General  

General  cons iderations  ( i n troduction ,  fundamenta l  pri ncip les)  

Defin i ti ons,  term inology 

Part  2:  Environment 

Description  of the  envi ronment 

Class i fication  of the  envi ronment  

Compatib i l i ty l evels  

Part  3:  Lim its  

Emission  l im i ts  

Immun i ty l im i ts  ( i n  so  far as  they do  not fa l l  under the  responsibi l i ty of the  product  
comm ittees)  

Part  4:  Testing  and  measurement techn iques  

Measurement techn iques  

Testi ng  techn iques  

Part  5:  Instal l ation  and  mitigation  gu idel ines  

I nsta l l ation  gu idel i nes  

M i ti gation  methods  and  devices  

Part  6:  Generic standards  

Part  9:  M iscel laneous  

Each  part i s  fu rther subd ivided  in to  several  parts,  publ ished  ei ther as  i n ternational  standards  
or as  techn ical  speci fications  or techn ical  reports,  some of wh ich  have  a l ready been  publ ished  
as  sections.  Others  are  publ ished  wi th  the  part number fo l lowed  by a  dash  and  a  second  
number i denti fying  the  subd ivis ion  (example:  I EC  61 000-6-1 ) .  

Th is  part i s  an  in ternational  s tandard  wh ich  g i ves  immun i ty requ i rements  and  test procedures  
re lated  to  e lectrical  fast trans ients/bursts.  
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ELECTROMAGNETIC COMPATIBILITY (EMC)  –  
 

Part 4-4:  Testing  and  measurement techniques  –  
Electrical  fast transient/burst immunity test 

 
 
 

1  Scope  

This  part  of I EC  61 000  re lates  to  the  immun i ty of e lectrica l  and  e lectron ic  equ ipment to  
repeti ti ve  electrica l  fast trans ients.  I t  g i ves  immun i ty requ irements  and  test procedures  re lated  
to  e lectrica l  fast  transien ts/bursts.  I t  add i ti onal l y defi nes  ranges  of test l evels  and  establ ishes  
test procedures.  

The  object of th is  standard  is  to  establ ish  a  common  and  reproducib le  reference i n  order to  
evaluate  the  immun i ty of e l ectrica l  and  e lectron ic  equ ipment when  subjected  to  e lectrical  fast 
trans ien t/bursts  on  supply,  s ignal ,  control  and  earth  ports.  The  test  method  documented  i n  
th is  part of I EC 61 000  describes  a  consisten t method  to  assess  the  immun i ty of an  equ ipment 
or system  against a  defined  phenomenon.  

NOTE  As  described  i n  I EC Gu ide  1 07,  th i s  i s  a  basic  EMC publ i cation  for use  by product comm i ttees  of the  I EC.  
As  a l so  s tated  i n  Gu ide  1 07,  the  I EC product comm i ttees  are  respons i ble  for determ in ing  whether th i s  immun i ty 
test  s tandard  i s  appl i ed  or not,  and  i f appl i ed ,  they are  responsible  for determ in ing  the  appropriate  test  l evel s  and  
performance  cri teri a. 1  

The  standard  defines:  

– test vo l tage  waveform ;  

– range  of test l evels ;  

– test equ ipment;  

– ca l ibration  and  veri fication  procedures  of test  equ ipment;  

– test setups;  

– test procedure.  

The  s tandard  g ives  speci fications  for laboratory and  in  s i tu  tests .  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normative l y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i tion  ci ted  appl i es .  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies .  

I EC 60050-1 61 : 1 990,  International Electrotechnical Vocabulary – Chapter 161 : 
Electromagnetic compatibility 

3 Terms,  defin i tions  and  abbreviations  

3. 1  Terms  and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  of I EC  60050-1 61 ,  as  wel l  as  the  
fol l owing  apply.  

————————— 
1   TC  77  and  i ts  subcomm i ttees  are  prepared  to  co-operate  wi th  product  commi ttees  i n  the  eval uation  of the  va l ue  

of parti cu lar immun i ty tests  for thei r products .  
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NOTE  Severa l  of the  most rel evant  terms  and  defi n i ti ons  from  I EC 60050-1 61  are  presented  among  the  
defi n i ti ons  below.  

3. 1 . 1   
auxi l i ary equ ipment  
AE  
equ ipment necessary to  provide  the  equ ipment under test (EUT)  wi th  the  s i gnals  requ i red  for 
normal  operation  and  equ ipment to  veri fy the  performance of the  EUT  

3. 1 .2   
burst  

sequence  of a  l im i ted  number of d isti nct pu lses  or an  osci l lation  of l im i ted  duration  

[SOURCE:  I EC 60050-1 61 : 1 990,  1 61 -02-07]  

3. 1 .3   
cal ibration  
set of operations  wh ich  establ ishes,  by reference  to  standards,  the  re lationsh ip  wh ich  exists ,  
under speci fied  cond i tions,  between  an  ind ication  and  a  resu l t  of a  measurement  

Note  1  to  en try:  Th i s  term  i s  based  on  the  "uncertain ty"  approach .  

Note  2  to  en try:  The  re lati onsh ip  between  the  i n d ications  and  the  resu l ts  of measurement can  be  expressed ,  i n  
pri ncip le,  by a  cal i bration  d i ag ram .  

[SOURCE:  I EC 60050-31 1 : 2001 ,  31 1 -01 -09]  

3. 1 .4   
coupl ing  

i n teraction  between  ci rcu i ts ,  transferring  energy from  one  ci rcu i t  to  another 

3. 1 .5   
common  mode  (coupl ing)  
simu l taneous  coupl i ng  to  a l l  l i nes  versus  the  ground  reference  p lane  

3. 1 .6   
coupl ing  clamp  
device  of defi ned  d imensions  and  characteri stics  for common  mode coupl ing  of the  
d isturbance s i gnal  to  the  ci rcu i t under test  wi thout  any galvan ic  connection  to  i t  

3. 1 .7   
coupl ing  network 

electrical  ci rcu i t  for the  purpose  of transferring  energy from  one  ci rcu i t to  another  

3. 1 .8   
decoupl ing  network 
electrical  ci rcu i t  for the  purpose  of preven ting  EFT vol tage  appl ied  to  the  EUT from  affecting  
other devices,  equ ipment or systems  wh ich  are  not under test  

3. 1 .9   
degradation  (of performance)  
undesired  departure  in  the operational  performance of any device,  equ ipment or system  from  
i ts  in tended  performance  

Note  1  to  en try:  The  term  "degradati on"  can  app ly to  temporary or permanent fa i l u re.  

[SOURCE:  I EC 60050-1 61 : 1 990,  1 61 -01 -1 9]  

3. 1 . 1 0   
EFT/B  
electrica l  fast  trans ient/burst  
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3. 1 . 1 1   
electromagnetic  compatibi l i ty  
EMC 
abi l i ty of an  equ ipment or system  to  function  sati sfactori l y i n  i ts  e lectromagnetic environment 
wi thout  i n troducing  in to lerable  e lectromagnetic d isturbances  to  anyth ing  i n  that envi ronment  

[SOURCE:  I EC 60050-1 61 : 1 990,  1 61 -01 -07]  

3. 1 . 1 2   
EUT  

equ ipment under test  

3. 1 . 1 3   
ground  reference plane  
GRP 

flat conductive  surface  whose  potentia l  i s  used  as  a  common  reference  

[SOURCE:  I EC 60050-1 61 : 1 990,  1 61 -04-36]  

3. 1 . 1 4   
immuni ty (to  a  d isturbance)  
abi l i ty of a  device,  equ ipment or system  to  perform  wi thout degradation  i n  the  presence of an  
e lectromagnetic  d is tu rbance  

[SOURCE:  I EC 60050-1 61 : 1 990,  1 61 -01 -20]  

3. 1 . 1 5   
port  

particu lar i n terface  of the  EUT wi th  the  external  e l ectromagnetic envi ronment  

3. 1 . 1 6   
pu lse  width  
i n terval  of time between  the  fi rst and  l ast i nstan ts  at wh ich  the  instan taneous  value  reaches 
50  %  va lue  of the  ris i ng  and  fa l l ing  edge  of the  pu l se  

[SOURCE:  I EC 60050-702: 1 992,  702-03-04,  mod i fied ]  

3. 1 . 1 7   
ri se  time  
i n terval  of t ime between  the  instan ts  at wh ich  the  i nstan taneous  value  of a  pu lse  fi rst reaches  
1 0  %  value  and  then  the  90  %  va lue  

[SOURCE:  I EC 60050-1 61 : 1 990,  1 61 -02-05,  mod i fied ]  

3. 1 . 1 8   
transient  
pertain ing  to  or designating  a  phenomenon  or a  quan ti ty wh ich  varies  between  two 
consecutive  steady states  during  a  time in terval  wh ich  is  short compared  wi th  the  time-scale  
of in terest  

[I EC  60050-1 61 : 1 990,  1 61 -02-01 ]  

3. 1 . 1 9   
unsymmetric  mode (coupl ing)  

sing le  l i ne  coupl ing  versus  the  ground  reference p lane  
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3. 1 .20   
veri fication  
set of operations  wh ich  i s  used  to  check the  test equ ipment system  (e. g .  the  test generator 
and  the  i n terconnecting  cables)  and  to  gain  con fidence that the  test system  is  function ing  
wi th in  the  speci fications  g i ven  i n  Clause  6  

Note  1  to  en try:  The  methods  used  for veri fi cati on  may be  d i fferent  from  those  used  for cal i brati on .  

Note  2  to  en try:  For the  pu rposes  of th i s  bas ic EMC standard  th i s  defi n i ti on  i s  d i fferen t from  the  defi n i ti on  g i ven  i n  
I EC 60050-31 1 : 2001 ,  31 1 -01 -1 3.  

3.2  Abbreviations  

AE  Auxi l i ary Equ ipment 

CDN  Coupl ing/Decoupl ing  Network 

EFT/B  E lectrical  Fast Trans ient/Burst  

EMC E lectroMagnetic Compatib i l i ty 

ESD  E lectroStatic  D ischarge  

EUT  Equ ipment Under Test  

GRP Ground  Reference Plane  

MU  Measurement Uncertain ty 

PE  Protective  Earth  

TnL  Term inator non  L ineari ty 

4 General  

The  repeti ti ve  fast trans ien t test i s  a  test wi th  bursts  consisting  of a  number of fast trans ients ,  
coupled  i n to  power,  con trol ,  s i gnal  and  earth  ports  of e l ectrical  and  e lectron ic equ ipment.  
S ign i ficant for the  test  are  the  h igh  ampl i tude,  the  short  ri se  time,  the  h igh  repeti ti on  
frequency,  and  the  low energy of the  transients .  

The  test i s  i n tended  to  demonstrate  the  immun i ty of e lectrical  and  e lectron ic equ ipment when  
subj ected  to  types  of trans ien t d is turbances  such  as  those  orig inating  from  swi tch ing  
trans ien ts  ( i n terruption  of i nductive  loads,  relay contact  bounce,  etc. ) .  

5 Test levels  

The  preferred  test l evels  for the  e lectrical  fast trans ien t test,  appl icable  to  power,  control ,  
s i gnal  and  earth  ports  of the  equ ipment are  g i ven  i n  Table  1 .  
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Table  1  – Test l evels  

Open  ci rcu i t  output test vol tage and  repeti tion  frequency of the  impu lses  

Level  

Power ports,  earth  port (PE)  
S ignal   

and  control  ports  

Vol tage peak 

kV 

Repeti tion  frequency 

kHz 

Vol tage  peak 

kV 

Repeti tion  frequency 

kHz 

1  0 , 5  5  or 1 00  0 , 25  5  or 1 00  

2  1  5  or 1 00  0 , 5  5  or 1 00  

3  2  5  or 1 00  1  5  or 1 00  

4  4  5  or 1 00  2  5  or 1 00  

X
 a
 Specia l  Specia l  Specia l  Special  

The  use  of 5  kHz repeti ti on  frequency i s  trad i ti onal ,  however,  1 00  kHz i s  cl oser to  real i ty.  Product commi ttees  
shou ld  determ ine  wh ich  frequencies  are  re l evant  for speci fi c  products  or product  types.  

Wi th  some products,  there  may be  no  cl ear d i sti nction  between  power ports  and  s i gna l  ports ,  i n  wh ich  case  i t  i s  u p  
to  product commi ttees  to  make th i s  determ inati on  for test  pu rposes.  

a
 "X"  can  be  any l eve l ,  above,  bel ow or i n  between  the  others .  The  l evel  shal l  be  speci fi ed  i n  the  ded icated  

equ i pment  speci fi cation .
 

For se lection  of test  levels,  see  Annex B .  

6 Test equipment 

6. 1  Overview 

The cal i bration  procedures  of 6 . 2 . 3,  6 . 3 . 2  and  6 . 4. 2  ensure  the  correct operation  of the  test 
generator,  coupl ing/decoupl i ng  networks,  and  other i tems  making  up  the  test setup  so  that the  
i n tended  waveform  is  del i vered  to  the  EUT.  

6.2  Burst  generator 

6.2. 1  General  

The  s impl i fi ed  ci rcu i t d i agram  of the  generator i s  g iven  i n  F igure  1 .  The  ci rcu i t  e l ements  Cc,  
Rs,  Rm ,  and  Cd  are  selected  so  that the  generator del i vers  a  fast transien t under open  ci rcu i t  
cond i ti ons  and  wi th  a  50  Ω  res istive  load .  The  effective  ou tput  impedance of the  generator 
shal l  be  50  Ω .  

AS/NZS IEC 61 000.4.4:201 3 1 1

COPYRIGHT

Full document details: AS NZS IEC 61000.4.4-2013 (2020)

http://www.avadocuments.com/doc/as-nzs-iec-61000-4-4-2013-2020
http://www.avadocuments.com/doc/as-nzs-iec-61000-4-4-2013-2020


 – 1 2  – 61 000-4-4  © I EC: 201 2  

 

 
  

Rc  

U 

50 Ω  
coaxial  
output  

Switch  

Cc  Rs  

Rm  Cd  

IEC   635/12  

Components  

U  h i gh -vol tage  source  

Rc  charg ing  res i stor 

Cc   energy storage  capaci tor 

Rs  impu l se  du ration  shapi ng  res i stor 

Rm  impedance  match ing  res i stor 

Cd  d . c.  b l ocking  capaci tor 

Swi tch  h i gh -vol tage  swi tch  

NOTE  The  characteri sti cs  of the  swi tch  together wi th  stray e l ements  ( i nductance  and  capaci tance)  of the  l ayout  
shape  the  requ i red  ri se  time.  

Figure 1  – S impl i fi ed  circu i t  d iagram  showing  major elements  
of a  fast transient/burst  generator 

6.2.2  Characteristics  of the  fast  transient/burst  generator 

The characteristics  of the  fast  transient/burst generator are  the  fol lowing .  

– Output vol tage  range  wi th  1  000  Ω  l oad  shal l  be  at l east 0 , 24  kV to  3, 8  kV.  

–  Output  vol tage  range  wi th  50  Ω  l oad  shal l  be  at l east  0 , 1 25  kV to  2  kV.  

The  generator shal l  be  capable  of operati ng  under short-ci rcu i t  cond i ti ons  wi thou t be ing  
damaged .  

Characteristics:  

– polari ty:  pos i ti ve/negative  

– ou tpu t type:  coaxia l ,  50  Ω  

–  d . c.  b locking  capaci tor  (1 0  ±  2 )  nF  

– repeti tion  frequency:  (see  Table  2)  ±20  %  

– re lation  to  a. c.  mains :  asynchronous  

– burst duration :  (1 5  ±  3)  ms  at  5  kHz 

 (see  F igure  2)  (0, 75  ±  0 , 1 5)  ms  at  1 00  kHz 

– burst period :  (300  ±  60)  ms  

 (see  F igure  2)  

– wave shape  of the  pu lse   

•  i n to  50  Ω  l oad  rise  time tr  =  (5  ±  1 , 5)  ns  

  pu lse  wid th  tw  =  (50  ±  1 5)  ns  

  peak vol tage  =  accord ing  to  Table  2 ,  ±1 0  %   
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