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Characteristics of SiH4/H2 VHF Plasma Produced by Short Gap Discharge 
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Microcrystalline silicon has been widely investigated to reduce production costs of solar

cells [1], where a high speed deposition as well as large area deposition (larger than

1m

2

) is also required. Usually VHF plasmas have been used to increase the deposition

rate of microcrystalline silicon. Recently, higher deposition rate of microcrystalline

silicon was achieved by a short gap discharge at high pressure [2]. Microcrystalline

silicon is deposited by introducing a small amount of SiH

4

 gas into H

2

 plasmas. Thus, it

is an important subject in solar cell development to investigate the characteristics of

SiH

4

/H

2

 VHF plasma produced by a short gap discharge. Here we investigated the

characteristics of SiH

4

/H

2 

VHF plasma by measuring the plasma parameters with a

heated Langmuir probe. A VHF SiH

4

/H

2

 plasma was produced using a multi-rod

electrode of 1200 mm x 115 mm, where the frequency of VHF power source was 60

MHz and the power was up to 450 W. The discharge gap was shorter than 10 mm. The

pressure was ranged from 1 Torr to 3.5 Torr. In this paper, the characteristics of the

VHF plasma at high pressure were discussed from the point of view of VHF effect that

is characterized by electron trapping in VHF electric fields. When the pressure was

increased, the ion saturation current took a peak at a certain pressure.The ion

saturation current also peaked at a certain VHF power.On the other hand, the electron

temperature tended to increase at high pressures. Furthermore, when the VHF power

was increased, the sheath potential became lower than the values expected at high

pressure.
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