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Contamination Control for Corona Discharge Ionizers
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A corona discharge air ionizer is one of the most useful devices for controlling electrostatic charges in ULSI 
manufacturing processes. However, a corona discharge air ionizer generates particles that act as contamination. 
Particle generation tests were carried out for a silicon emitter and a tungsten emitter in air and nitrogen atmospheres. 
The number of particles generated from the silicon emitter was 5 times smaller than that generated from the tungsten 
emitter in each type of atmosphere. The number of particles generated in nitrogen atmospheres was about 10 times 
lower than that generated in air. The static control system utilizing the dual jet ionizer that creates ions in nitrogen gas 
were proposed, made and evaluated. The number of particles generated by the static control system was 
approximately 180 times smaller than that by the conventional air ionizer with a tungsten emitter.
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Fig.1 Schematic setup for measuring particle number.
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Fig.2 Cumulative number of particles generated from emitters as 

a function of operating time. 
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Fig.3  Cumulative number of particles generated from the silicon 

emitter as a function of operating time . 
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Fig.4 Structure of ion creator with the dual jet ionizer.
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Fig.5 Schematic setup for measuring discharge current. 
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Fig.6 I-V characteristics for the silicon emitter.
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Fig.7  Discharge currents for positive ion creator as a function of 

inner jet flow rate and outer jet flow rate. 
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Fig.8 Schematic setup for measuring ozone density.
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Fig.9  Ozone densities for positive ion creator as a function of 

inner jet flow rate and outer jet flow rate. 
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Fig.10  Cumulative number of particles generated from the 

conventional air ionizer and the dual jet ionizer.
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Fig.11  Schematic setup for measuring static discharge 

characteristic.  
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Fig.12 Plate voltage as a function of eliminating time. 
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Fig.13 Relation between response time and stop voltage. 
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Fig.14 Plate voltage as a function of eliminating time for the static 

control system and the dual jet ionizer.
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