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Abstract

Polycrystalline silicon thin films were deposited by inductively coupled plasma (ICP) assisted magnetron
sputiering using a gas mixture of Ar and H, on a glass substrate at 250°C. At constant Ar mass flow rate
of 10 sccm, the working pressure was changed between 10 mTorr and 70 mTorr with changing H, flow rate.
The effects of RF power applied to ICP coil and Ar/H, gas mixing ratio on the properties of the deposited
Si films were investigated. The crystallinity was evaluated by both X-ray diffraction and Raman spectroscopy.
From the results of Raman spectroscopy, the crystallinity was improved as hydrogen mixing ratio was increased
up to Ar/H,=10/16 sccm; the maximum crystalline fraction was 74% at this condition. When RF power applied
to ICP coil was increased, the crystallinity was also increased around 78%. In order to investigate the surface
roughness of the deposited films, Atomic Force Microscopy was used.
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Fig. 1. Schematic diagram of experimental ICP magnetron
sputtering system.
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Fig. 2. Raman spectroscopy and XRD result show no
crystalline fraction in Ar ambient deposited Si film
{a) Raman spectroscopy (b) XRD, Deposition
conditions : 30 mTorr, ICP 400 W, DC 400 W, Ar
10 sccm, 250°C, Ground.
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Fig. 3. Raman spectroscopic results in Ar + H, mixing
environment. Deposition conditions : 30 mTorr,

] Si wafer

ICP power 400 W, DC 400 W, 250°C, Ground.

Fig. 4. AFM images of (a) H, : 0 sccm (b) H, : 16 sccm.
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Fig. 6. X-Ray Diffraction results as respect to ICP power (a) ICP 200 W (b) ICP 300 W (c) ICP 400 W (d) ICP 500 W
(e) ICP 600 W (f) ICP 700 W, Deposition conditions : 40 mTorr, ICP 700 W, DC 300 W, Ar:H,=10:16 sccm,
250°C, Ground.
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Fig. 7. AFM images of (a) ICP 100 W (b) ICP 300 W (c) ICP 500 W (d) ICP 700 W.
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