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The effects of the new ESD Standard on ESD simulators 
 
Introduction 
 
The new IEC 61000-4-2 Edition 2 standard which replaces IEC 61000-4-2 Edition 1 
1995 was initially announced in December 2008. 
 
Based on the revised IEC standard, the identical European standard EN 61000-4-
2:2009 was also released. 
 
The new EN standard can already be applied for ESD immunity testing, and testing 
according to the new standard will be mandatory starting 1st of March 2012. 
 
The following article focuses on the effects the new standard has on ESD simulators 
and the corresponding calibration procedures of such generators.  
 
 
Misleading first impressions 
 
While comparing the previous and new standard ESD simulator specifications, one 
may easily get the wrong impression.  
 
The tolerance levels (table 1) along with the rise time (tr) and current peak values (Ip), 
are clearly higher in the new standard.  
 
One would assume that the ESD simulator requirements would now be reduced with 
the new standard, something which is not actually true. 
 
On one hand, the enhanced lower tolerance limit of the rise time only takes into 
account the lower measurement values, which results from the increased 
measurement bandwidth.  
On the other hand, the new standard requires that per measurement level, 5 
impulses are recorded at a time and individually evaluated. 
Every single measurement (i.e. tr, Ip, I30, I60) of each impulse must meet the required 
tolerance levels. 
It is now not permitted to use average values from several impulses, although the 
previous standard permitted using averaged measured values, a procedure which is 
often used. 
 
 61000-4-2  

Edition 1 
61000-4-2  
Edition 2 

Rise time  tr 0,7ns – 1,0ns 0,6ns – 1,0ns 
Peak value  Ip ±10% ±15% 
Current at 30ns I30 ±30% ±30% 
Current at 60ns I60 ±30% ±30% 
 
Table 1: Permitted ESD impulse tolerance levels according to previous and new 
standard. 
 



 
Correct measurement becomes more difficult 
 
Previously, if random measurement errors (in terms of measurement uncertainty) 
occurred, it was very likely that they would not appear in the final measurement 
results. The reason for this is because random measurement errors were averaged. 
With the new standard, random measurement errors are no longer averaged, and 
thus random errors will now clearly be shown in the final measurement results. 
 
An important source of random measuring errors could be an insufficiently shielded 
measuring system.   
In other words, the reason why the measured ESD impulse does not meet the 
standard specification could be due to the measurement system itself, and not the 
actual ESD simulator. 
Picture 1 shows the possible effects of a badly shielded measurement system. 
  
 
Higher measurement bandwidth and defined test setup 
 
To calibrate an ESD simulator according to the new standard, the following 
equipment is necessary: 
- Digital Oscilloscope, analogue Bandwidth ≥2GHz / Sampling rate ≥10GS/s 
- Measurement target, Bandwidth 4GHz / Impedance ≤2,1 Ohm 
- Attenuator, 20dB typically 
- Reference ground plane, dimensions ≥ 1,2m x 1,2m 
- Suitable shielded housing for the measurement system 
 
It is important to note that the new measurement target no longer has the 50 Ohm 
series resistor. Therefore, there is no halving of the measurement voltage. 
While the amplitudes of ESD impulses remain constant, the measured voltage at the 
oscilloscope is doubled. 
The shielded housing has to damp interference frequencies of up to GHz levels. 
To go without saying, all wiring leading into the shielded housing must be filtered 
accordingly. 
A possible data transfer should be done via fibre optics. The position of the 
grounding connections on the ground reference plane is now exactly defined, i.e. 
0.5m vertically below the measuring target. 
The position of the ESD simulator earth cable is now also defined. This is very 
important and should not be ignored because it influences the measurement values 
of I30 and I60. 
 
Consequences for ESD Simulators 
 
Experience shows that there are significant differences between various ESD 
models. Because the new standard demands more from ESD simulators, it is clear 
that some ESD simulators will no longer be compliant to the new standard. 
Testing with such non-compliant ESD simulators can lead to over-testing or under-
testing of EUTs. In praxis this is not a desirable result. 
A decision on whether an existing ESD simulator meets the new requirements can 
only be made following calibration to the latest edition of the IEC standard. When 



purchasing a new ESD simulator, one should ensure that the new simulator meets 
the exact requirements. 
 
Verification and calibration. 
 
In the previous standard, the term verification and calibration was used incorrectly, 
while the revised standard now correctly differentiates verification from calibration. 
 
Calibration is the exact measuring technique of the measurement values, and 
verification means verification of the ESD simulator. 
The verification is carried out before the actual testing takes place, whereas 
calibration period of the ESD simulator needs to be determined by the user, and is 
typically every 1-2 years. 
 
The new standard suggests that to determine whether the simulator is functioning 
correctly, the length of the spark should be checked during an air discharge. 
However, this is an insufficient method as the length of the spark depends on the 
geometry of the discharging electrodes, the polarity, and the environmental 
conditions. Furthermore, a defective discharge relay will not be detected. 
This is the reason modern ESD simulators include self test routines, which within 
seconds can diagnose potential defects. 
 
It can generally be said that the new IEC/EN 61000-4-2 Edition 2 standard demands 
more from ESD simulators as well as from the measuring equipment used for 
calibrating the ESD simulator itself. 
If the ESD simulator meets the standard can only be determined through proper 
calibration.  
 

 
Picture 1: non-conforming measurement (above) and correct measurement (below). 
Insufficient shielding can lead to measurement errors of ±20% magnitude or more. 
 
 



 
Picture 2: Modern ESD-Simulator built to meet exact requirements of the latest 
standard. 
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