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Abstract: Using SiH, and H, as source gases, the polycrystalline silicon thin films were
prepared on glass by electron cyclotron resonance plasma-enhanced chemical vapor depo-
sition (ECR-PECVD) technique. The effects of the deposition parameters, such as the

substrate temperature, the flow ratio of H; and the microwave power, were investigated
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by XRD, Raman spectrum and TEM. The results show that most of the poly-Si films

have a (220) preferential orientation. While in some cases, (111) preferentially oriented

silicon films are obtained. The films with the optimum crystal state can be deposited at

substrate temperature of 300 ‘C, hydrogen flow ratio of 25 mlL/min, and microwave

power of 600 W,

Key words: electron cyclotron resonance plasma-enhanced chemical vapor deposition;

polycrystalline silicon film; low temperature growth
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Table 1 Deposition parameters of samples

Bedh SiHaRHE/  Hedid/  JOBUR Bkh DU
%% (mL+mn™') (mL-mn™) E/C H/W i ¢/h

1 6 15 300 600 4
2 6 20 300 600 4
3 6 25 300 600 4
4 6 30 300 600 4
5 6 40 300 600 4
6 6 20 20 600 4
7 6 20 100 600 4
8 6 20 200 600 4
9 6 25 300 400 4
10 6 25 300 500 4
11 6 25 300 700 4
12 6 15 450 600 2
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Fig.1 XRD (a) and Raman (b) spectra of
poly-Si films deposited at different temperatures
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Fig. 2 Crystalline fraction of poly-Si films

as a function of temperatures
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Fig. 3 XRD spectra of poly-Si deposited films
at different flow ratio of H:
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Table 2 Structural parameters for poly-Si films

at different flow ratio of H,
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Fedh Hoditsl/

%% (mL s min™1) B ain @20 E/%
1 15 270 17.5 0.77
2 20 290 24.2 0.92
3 25 310 30.0 0. 96
4 30 160 31.62 0. 90
5 40 140 27.0 0. 84
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Fig.4 XRD spectra of poly-Si films deposited at different powers (a) and crystalline fraction

of poly-Si films as a function of powers (b)
1—11 SR 700 Wi2—3 SHEH . 600 W33—10 SRS 500 Wi4——9 SRE 5,400 W

S % Uk :

(1]

(2]

(3]

(4]

[5]

SCHROEDER B, WEBER U, SEITZ H, et al.
Current status of the thermo-catalytic (hot-wire)
CVD of thin silicon films for photovoltaic applica-
tions[J]. Thin Solid Films, 2001, 395:298-304.
NIIRA K, HAKUMA H, KOMODA M, et al.
Thin film poly-Si formation for solar cells by flux
method and Cat-CVD method[J]. Solar Energy
Materials and Solar Cells, 2001, 69:107-114.
SABOUNDJI A, COULON N, GORIN A, et al.
Top-gate microcrystalline silicon TFTs processed
at low temperature (<C200 “C)[J]. Thin Solid
Films, 2005, 487.227-231.

TR U AT I A5, T2 S A T Y i
G-WEZMA ECR W Wroe (1], R 5%
FURPIFE L1996, 16 :50-55.

XU Yin. GU Biao, CONG Jiyuan, et al. Investi-
gation of a cavity coupling-multipole ECR source
for application in semiconductor processing[ ] ].
Nuclear Fusion and Plasma Physics, 1996, 16:
50-55(in Chinese).

XU Y, GU B, QIN F W. Electron cuclotron res-
onance plasma enhanced metalorganic chemical
vapor deposition system with monitoring in situ

for epitaxial growth of group-Ill mitrides [ ] ].

[6]

L7]

L8]

[9]

[10]

Vacuum Science and Technology A, 2004, 22.
302-308.

EKANAYAKE G, QUINN T, REEHAL H S,
et al. Large-grained polycrystalline silicon films
on glass by argon-assisted ECRCVD epitaxial
thickening of seed layers[J]. Crystal Growth,
2007, 299:309-315.

GOGOI P, DIXIT P N, AGARWAL P. Amor-
phous silicon films with high deposition rate pre-
pared using argon and hydrogen diluted silane for
stable solar cells[J]. Solar Energy Materials and
Solar Cells, 2007, 91:1 253-1 257.

DAS D, JANA M. Hydrogen plasma induced
microcrystallization in layed-by-layer growth
scheme[ J|. Solar Energy Materials and Solar
Cells, 2004, 81:169-181.

MEKZE. 2 ek 4 X S fim s IM. bt
S pAE . 1997:89.

XTI W1 A 1 SR B SE AR Tl T e e R A S
TR BUERRILT]. P54, 2000, 49:497-
501.

LIU Minghai, HU Xiwei, WU Qinchong, et al.
Numerical simulation of an electron cyclotron re-
source plasma source[ J]. Acta Phys Sin., 2000,
49: 497-501(in Chinese).





