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Abstract

Polycrystalline silicon(poly-Si) films are deposited on low temperature glass substrate by Hot-
CVDMHWCVD). The structural properties of the poly-Si films are strongly dependent on the
temperature(Tyw). The films deposited at high Tw of 2000C have superior crystalline proper
average lateral grain sizes are larger than 1ygm and there are no vertical grain boundaries. The sw
of the high Tw samples are naturally textured like pyramid shape. These large grain size and text
surface are believed to give high current density when applied to solar cells. However, the pol
films are structurally porous and contains high defect density, by which high concentration of C
and O resulted within the films by air-penetration after removed from chamber.
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Flg 1 SEM surface morphology of the poly-Si
films deposited at two filament temperature
(@) and (b) 1800°C, (c) and (d) 2000°C.
The (b) and (d) are less magnified
photographs of two samples. (e} and (f)
are prepared at same conditions of (c)
and (d) but deposition time doubled.
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Fig. 2. Comparisons of Raman spectra of the
poly-Si flms deposited at two filament
temperature.
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Fig. 3. X-ray diffraction patterns of poly-Si
films deposited at different filament
temperature: (a) 1800°C and (b) 2000°C.
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Fig. 4. The variation of glass temperature as a
function of wire~to—glass distance and
filament temperature.

Fig. 5. SEM surface mormphology of poly-Si films
as a function of wire-to—glass distance;
(@) 2cm, {b) 3cm, (¢} 4ecm and (d) 5cm.
Other deposition conditions are kept same;
Py 200mTorr, Tw 2000C, SiHs 2sccm and
Ho 50scem.
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Fig. 6. Comparisons of Raman spectra wuth
wire-to—glass distance.
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Fig. 7. SIMS profiles of the poly-Si films
deposited at 2scem of F(SiH4); (@) W and
Cu profiles, (b} C, O, N, and H profiles.
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Transmittance (a.u.)

Fig. 8. FTIR transmission spectra of the silicon
films with different crystaline structure and
air-exposure time; (@) ¢-Si:H films
measured immediately after removed from
chamber, (b) ¢-Si:H films measured after
long air-exposure, and (c) poly-Si films
deposited at 2sccm of SiHs flow measured
immediately after removed from chamber
have similar air-exposure time with (a)}.
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Fig. 9. TEM bright field images of the poly-Si films
deposited at 2sccm of SiHs gas flow; (a)
surface and (b) cross-section image.
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