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Exact ion energy for plasma-immersion 

ion implantation (PIII) is precisely 

studied especially for the case of very 

shallow implantation. When the pulse 

bias voltage for PIII is very low, the ion 

energy is given not only by the pulse bias 

voltage but also by the plasma potential.  

Correctly speaking, it is given by 

multiplying the summation of the bias 

voltage and the plasma potential by the 

elementary charge[1]. Figure 1 shows a 

simple model of very low-energy PIII. 

Negative pulse voltage Vb is applied to the 

bias electrode on which a sample is placed. 

Ion implantation is carried out during the on-bias period of pulse[2].  During the off-bias 

period of pulse, the plasma potential is simply proportional to the electron temperature of 

plasma. However, during the on-bias period of pulse, the plasma potential changes due to the 

bias current. We obtain a new formula for the plasma potential by taking into account the 

electric current flowing in plasma. As a result, it is found that the plasma potential is affected 

not only by the electron temperature of plasma but also by the area ratio of the bias electrode 

to the reactor inner surface. It is also found that the plasma potential is independent of the 

intensity of bias current.  
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Fig.1 Schematic drawing for explaining the 
phenomena in a low-energy PBII reactor. 
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