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Measurements of SiH4/H2 VHF Plasma Parameters with Heated

Langmuir Probe
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Microcrystalline silicon has been widely investigated using VHF plasmas in

order to reduce production costs of silicon thin film solar cells.

Microcrystalline silicon is deposited by introducing a small amount of SiH

4

gas into H

2

 plasmas. As well known, negative ions are produced in SiH

4

plasma. The cross section of electron attachment is much lower than that of

ionization. However, negative ions are confined in plasma without diffusing

to electrodes, leading to high negative ion density. Thus, it is an important

subject in solar cell development to investigate SiH

4

/H

2

 plasma parameters

including negative ions. The simplest method to estimate the negative ion

density is to use Langmuir probe characteristics. When there are negative

ions, the electron saturation current of I-V curve decreases, that is, the

negative ion density can be estimated from the reduction of the electron

saturation current. The sheath potential that corresponds to ion

bombardment energy is estimated from the electron temperature if there

are not negative ions. That is, the comparison of measured sheath potentials

with theoretical ones provides information about existence of negative ions.

Here 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.

A tungsten wire of 0.3 mm in diameter was used as a heated Langmuir

probe. We measured the characteristics of the SiH

4

/H

2 

VHF

 

plasma as a

function of concentration of SiH

4

/H

2

 for different pressures. Measured sheath

potentials at 150 mTorr agreed with those calculated from the electron

temperature. However, the anomalous reduction of the sheath potential was

observed at 500 mTorr and at the same time the electron saturation current

decreased. This suggests the existence of negative ions.

Keywords

VHF plasma

negative ion

silicon thin film

sheath potential

multi-rod electrode

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

