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Abstract

This paper presents deposition and characterization of hydrogenated microcrystalline silicon( g
c-Si:H) films on low cost glass substrate by Hot Wire CVD(HWCVD). The HWCVD xc-Si:H films
had deposition rates ranging from 2A/sec to 35A/sec with the variations of preparation conditions,
which was 10 times higher than that of the films obtained from the conventional PECVD method.
From the Raman spectroscopy, the prepared silicon films were found to be composed of the mixture
of crystalline and amorphous phases. The crystalline volume fraction and average crystallite size,
obtained from the Raman To mode peak near 520cm ', were 37-63% and 6-10 nm, respectively. The
conductivity activation energy(E.) of the pc-Si'H films, representing the difference of conduction
band and Fermi level in an intrinsic semiconductors, increased from 0.22eV to 0.68eV with
increasing pressure from 30mTorr to 300mTorr. The increase of E; with pressure indicates that the
deposited films have properties close to intrinsic semiconductors, which is also proved with low dark
conductivity of the gc-Si‘H deposited at 300mTorr. The tungsten concentration incorporated into
films was about 6x10' atoms/cm® in the samples prepared at wire temperature of 1800C.
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(1) View port, (2) wire holder, (3) tungsten wire, (4)shutter, (5) sub. holder
(6) load lock, (7) loading chamber, (8) magnetic bar, (9) loading chamber
pumping system, (10) to main chamber pumping, (11) gas shower,

(12) to SiH4, (13) to H2, (14) substrate rotation motor, {15) optical pyrometer

a2 1. 94 CVD #39 AE
Fig. 1. Schematics of the Hot Wire CVD system.
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Fig. 2. The change of deposition rate of the u
c-Si'H films on the various wire arrays:
(a) the configuration of wire arrays,
(b) variation of deposition rate over 5X5cm’
glass.
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