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Types of EMC measures 

Immunity Emission 

Radiated 

Conducted 



Immunity tests 

  

 The purpose of immunity tests is to  

 subject a product to a controlled stress  

 that represents the likely range which is 

mostly dedicated by practical aspects  

 and experience of real-world problems. 
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Immunity tests 

1 – transient phenomena 
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Performance Criteria  

for Immunity Tests 

Results of immunity tests are classified into four categories:  

• Performance Criteria A – ‘Performance within specification limits’  

• Performance Criteria B – ‘Temporary degradation which is self-

recoverable’  

•  Performance Criteria C – ‘Temporary degradation which requires 

operator intervention’  

• Performance Criteria D – ‘Loss of function which is not recoverable’ 



Standards calls 
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ESD 

IEC 61000-4-2 

7 



 
Electrostatic Discharge  
ESD – IEC 61000-4-2 
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ESD Test setup 
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Choice of discharge points 



 

 

 

 

 

 

EFT 

IEC 61000-4-4 
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The EFT phenomenum 
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Electric Fast Transients  

EFT – Burst – EN 61000-4-4 

EUT 

Burst generator 

With integrated CDN 
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g Network 
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EFT wave form 



 

 

 

 

 

 

Surge 

IEC 61000-4-5 
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The surge phenomenum 
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Surge immunity –  

IEC 61000-4-5 
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Surge generator 

With integrated CDN 

Wave form generator 
Coupling/decoupking 

Network 

Ground  

plane 

Dielectric material 0.1 m 

EUT 



Surge Waveform, 1.2/50 µs 
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Waveform of open-circuit voltage (1,2/50 μs) 

at the output of the generator with no CDN 

connected (waveform definition according to 

IEC 60060-1) 

Waveform of short-circuit current (8/20 μs) 

at the output of the generator with no CDN 

connected (waveform definition according to 

IEC 60060-1) 
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Surge Waveform, 10/700 µs 

Waveform of open-circuit voltage (10/700 μs) 

(waveform definition according to ITU-T K series 

and IEC 60060-1) 

Waveform of the 5/320 μs short-circuit 

current waveform (definition according to 

ITU-T K series and IEC 60060-1) 



 

 

 

 

 

Comparision between transient tests 
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Comparision of transient standards 

The “energy measure” of a given 
waveform can be described by 

 

 

 

ESD : waveform magnitude in ns 

 

EFT : waveform magnitude in ns 

 

Surge : waveform magnitude in µs 

 Surge test is more energetic than ESD and EFT 



 

Immunity tests 

2 – LF and RF phenomena 
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Radiated immunity 

IEC 61000-4-3 

23 



RF coupling phenomenum 

24 

RF emetters 
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Conducted immunity 

IEC 61000-4-6 
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RF coupling phenomenum 
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RF emetters 



CDN 
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Conducted immunity – IEC 61000-4-6 
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Coupling devices 
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Types of CDNs 
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Immunity to magnetic fields 

IEC 61000-4-8 
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Magnetic field immunity –  

IEC 61000-4-8 

 

50 Hz 



 

 

 

 

 

 
Immunity to voltage dips  

and short interruptions 

IEC 61000-4-11 
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Voltage dips and short interruptions –  

IEC 61000-4-11 

 

EUT 

Power fail generator 

Variac 
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Voltage dips and short interruptions –  

EN 61000-4-11  
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Emission tests 
 



 

 

 

 

 

 

Emission 

CISPR 22 / EN 55022 
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Conducted emissions  

CISPR22/EN 55022 
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Conducted emission – CISPR22/ 

EN 55022 
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Radiated emissions  

CISPR22/EN 55022 
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Radiated emission  -  

CISPR22/EN 55022 
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EUT 

Measurement antenna 

Reflecting ground 

Radiated field measurement 

1 to 4 m 
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Link to the standard EN 55022 
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Harmonics emission  

IEC 61000-3-2 
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Harmonics emission – IEC 61000-3-2 
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Test result 
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Limit values are indicated and 

harmonics exceeding the specified 

limit are  

marked in red colour. 



 

 

 

 

 

 

Flickers emission  

IEC 61000-3-3 
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Flickers emission – IEC 61000-3-3 

EUT 

Flickers analyser Stable  

source 



Test results 
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