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Static Elimination and its Effect at ESD Test 
 

 

 
The ESD test is one of the most frequent immunity tests. 
The IEC 61000-4-2 standard, which stipulates the test method for this static electricity 
test, states that "appropriate static electricity removal should be performed when 
testing non-grounded equipment". When performing static elimination, there is a 
description that static elimination is performed by natural discharge or using a static 
elimination brush. 

 
Currently, many of the portable electronic devices we use are battery-powered products 
and products that are driven using an AC adapter. Also, a large number of products are 
non-grounded devices due to the structure of the power outlet in Japan. 

 
In these non-grounded devices, when the static electricity test is carried out, it is 
necessary to remove static electricity to release the charged charge. But in reality, there 
are some cases where the test is carried out without proper static electricity removal. 
This time, regarding this static elimination, the static elimination effect of the metal 
housing / non-metal housing products and each static elimination method was 
measured. 

 

【Equipment used】 

ESD Simulators：ESS-S3011 & GT-30R 

Non-metal housing product (sample)：Laptop PC 
Metal housing product (sample): Our experimental equipment 
Static Electricity Measuring Instrument： STATIRON DZ4（Shishido Electrostatic, Ltd.） 

Equipment for static elimination：ESD Elimination Brush 05-00125A 

（Noise Laboratory Co., Ltd.） 
Discharge resistance cable 05-00054B 

（Noise Laboratory Co., Ltd.） 

Ionizer EZ-1200（Noise Laboratory Co., Ltd.） 
*Discontinued product 

 

【Methods】 

① At an applied voltage of static electricity of 8 kV, static electricity is applied 20 times 
using an air discharge tip. 

② Measure the amount of charged charge with an electrostatic potential measuring 
device. 
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③ Static elimination is carried out by each static elimination method. 

④Measure the amount of charged charge with the static electricity measuring 
instrument. 
*Since the experiment measures the static electricity elimination effect of the charged 
charge, it differs from the actual test method and environment of the static electricity 
test. 
 
 
 

【Static elimination effect for non-metal products (samples)】 

① The applied voltage of static electricity 
is 8kV, and static electricity is applied 20 
times using a chip for air discharge. 

 

② Measure the amount of charged charge 
with the static electricity measuring 
instrument.  
Indicated value: 0.96 kV. 

 
 

 

 

③ Static elimination is carried out by each static elimination method. 

 
Static elimination by natural discharge 

 

 
Static elimination by static elimination 

brush 
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Static elimination by stroking the discharge 

resistance cable 

 
Static elimination by ionizer 

 

 

 

 

 

 

 

④ Measure the amount of charged charge with the static electricity measuring 
instrument. 

Natural discharge After 1 minute: indicated value 0.96 kV (100% of initial value) 
ESD Elimination 
Brush 

Immediate: indicated value 0.06 kV (6.3% of initial value) 

Discharge resistance 
cable 

After 10 seconds: indicated 
value 0.34 kV 
(35% of initial value) 

20 seconds later: indicated 
value 0.07 kV 
(7.3% of the initial value) 

Ionizer After 10 seconds: indicated 
value 0.72 kV 
(75% of the initial value) 

After 50 seconds: indicated 
value 0.09 kV 
(9.4% of the initial value) 

 

 

【Static elimination effect for metal products (samples)】 
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①The applied voltage of static electricity 
is 8kV, and static electricity is applied 20 
times using a chip for air discharge. 

 

② Measure the amount of charged charge 
with an the static electricity measuring 
instrument. 
Indication: 3.9 kV 

  

 

③ Static elimination is carried out by each static elimination method. 

 
Static elimination by natural discharge 

 
Static elimination with static elimination 

brush 

 
Static elimination by stroking the discharge 

resistance cable 

 
Static elimination by ionizer 

 

④ Measure the amount of charged charge with the static electricity measuring 
instrument. 
Natural discharge After 1 minute: indicated value 3.8 kV (97% of initial value) 
ESD Elimination 
Brush 

Immediate: indicated value 0.09 kV (2.3% of initial value) 

Discharge resistance After 10 seconds: indicated After 50 seconds: indicated 
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cable value 0.53 kV 
(14% of initial value) 

value 0.1 kV 
(2.6% of initial value) 

Ionizer After 10 seconds: indicated 
value 0.6 kV 
(15% of initial value) 

20 seconds later: indicated 
value 0.05 kV 
(1.28% of the initial value) 

 

【Discussion】 

By applying static electricity to both non-metal housing products and metal housing 
products of non-grounded equipment, the equipment is charged to varying degrees. 
Then, the measurement was carried out by each static elimination method. 

 

・There was almost no change in the static elimination by natural discharge, and the 
static elimination was not substantially performed. 

・It could be seen that static elimination using a discharge resistance cable has a certain 
degree of static elimination effect for both non-metal housing products and metal 
housing products, but it took a considerable amount of time to eliminate static 
electricity, and it was difficult to eliminate static electricity for non-metal housing 
products. In addition, the lower the charged voltage, the longer it tended to take to 
remove static electricity. (For metal housing products, static elimination could be 
performed by contacting the unpainted surface.) 

・It was found that the static elimination brush specified in the standard has a large 
contact area and has a considerable static elimination effect for both non-metal 
housing products and metal housing products. 

・It was found that the static elimination by the ionizer was not as good as the static 
elimination brush, but it could be completely eliminated by taking a certain amount of 
time. However, although the ionizer could be expected as a static elimination effect, 
the implementation of static elimination by the ionizer was deleted in the standard. 
(Not recommended.) 
This is because the completion of static electricity removal cannot be confirmed, and 
ozone generated from the ionizer affects the static electricity test during actual tests 
such as aerial discharge. 

 

【Conclusion】 

When performing an actual ESD test, electric charge may remain in the specimen and 
an accurate test may not be performed if static electricity is not removed. 
According to the standard, there is a description that "when the electric charge is 
attenuated to less than 10% from the initial value, the equipment is considered to be 
statically eliminated". However the static elimination method other than the static 
elimination brush differs in the time required for static elimination, and it was found 
that it was difficult to reduce the value to less than 10% of the initial value in some 
cases. 
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In the actual test, it is necessary to use the static electricity measuring instrument 
together and perform the test while confirming whether static elimination is performed, 
or to perform the test using a highly effective static elimination method such as a static 
elimination brush. 

 
In addition, static elimination with a static elimination brush is considered to be 
effective because it enables efficient and quantitative static elimination when 
considering the time and efficiency. 
 
 
 
 It is prohibited to copy or reprint all or part of this report without permission. 

 
 The contents of this report have been prepared with the utmost care. However, we are 

not responsible for any loss or damage caused directly or indirectly by the customer 
regarding the results of implementation and operation based on this report. 

 


