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Electrification and Neutralization of Wafers in Nitrogen Ambient Using 
Corona Discharge Ionizer
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In this article, we investigated the electrification and neutralization of surface charge on silicon wafer(s) in nitrogen
ambient using a corona discharge ionizer at atmospheric pressure. Measurement of surface potential uniformity, ion
balance, and the time for surface charge neutralization was conducted. A type of AC and DC simultaneous application
was proposed in order to decrease the ion balance (residual surface potential). Using the ACDC type ionizer, ion
balance reduces to 10V 20V. And the time for surface charge neutralization in the case of 1kV of positive and
negative charging reduces to 0.8s and 2.0s, respectively.
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Fig. 1(a)  Schematic diagram of ionizer electrodes.
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Fig. 1(b)  Schematic diagram of experiments.
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Fig. 2  Measurement points on wafer surface.
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Fig.3(a)  Applied voltage vs Current (positive).
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Fig. 3(b) Applied voltage vs Current (negative).
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Table 1 The distribution of charging.

Positive charging Negative charging

Measurement

point 

Surface potential  

[kV]

Surface potential  

[kV]

O 0.95 1.03 

A 1.02 1.12 

B 1.02 1.11 

C 1.02 1.10 

D 1.02 1.11 
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Fig. 4(a) Time variation on surface potential 

(positive DC voltage).
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Fig. 4(b)  Time variation on surface potential
(negative DC voltage).
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Fig.5 Time variation on surface potential (AC 50Hz).
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Table 2 The potential distribution by neutralization (DC). 

 Initial value : 1kV Initial value : 1kV 

Meas. Position Surface potential [V] Surface potential [V]

O 10 20 

A 13 15 

B 13 16 

C 10 20 

D 10 15 

3 ACDC

Table 3 The potential distribution by neutralization (ACDC).

 Initial value : 1kV Initial value : 1kV

Meas. Position Surface potential [V] Surface potential [V]

O 13 12 

A 12 10 

B 12 10 

C 12 12 

D 11 13 

87 (31)



- 5 - 

2

AC7kVPP 2.4kV AC

DC5kV 1kV

O 13V 2V

1kV

O 12V

3V

3.3.2 

6

1 2kV

DC

2 5kV 2kV

5

0.8

3.3

DC

2

2kV

1 200V

-1 0 1 2 3

-2

-1

0

1

2

Time[sec]

po
te

nt
ia

l[k
V

]

6  (DC ) 

Fig. 6 Time variation on surface potential (DC voltage).
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Fig.7 Time variation on surface potential during 

neutralization (ACDC voltage).
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Fig. 8(a) Time variation on surface potential during

neutralization (multi-wafer, No.2). 
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Fig. 8(b) Time variation on surface potential during

neutralization (multi-wafer, No.3). 
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