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The effect of discharge power on crystallization control and photoelectric
properties of microcrystalline silicon thin films

ZHU Zu-Song » YIN Xun-Chang , ZHANG Jie, YI Ming-Fang, WEN Jun
(School of Physics &. Electrical Engineering. Anqging Normal University, Anging 246133, China )

Abstract: Microcrystalline silicon films were deposited, using H, diluted SiCl, gaseous mixture, by plas-
ma enhanced chemical vapor deposition (PECVD) technology under different discharge powers. The
crystallization control and optimization of photoelectric properties of microcrystalline silicon thin films
were realized by adjusting the discharge power. Morever, the electronic properties and the neutral radi-
cals of the plasma space were detected online by the Langmuir probe and the mass spectrometer, respec-
tively. The microscopic mechanism of film formation was also discussed preliminarily.
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A schematic diagram of the experimental apparatus
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Fig. 2 Raman spectra of micro-crystalline silicon
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Fig. 3 AFM images for the microcrystalline silicon
films deposited at different discharge powers

3.2 i EE Th 3R X i R T AR I R A R

PR 4 265 118 2 B e SR8 R 174 1 5k 23 Bl P
DIy ARt it 2. e m U, DI RRZ
A, KT 60 W B UL A R I K B, & T 60
W S DURR BRI 0 i iR B2 A2 /. i T SECL g R
BRARBHERE (3. 75 VO, H THEHE SICL A
B3 AR T ARAR 55 ) OB 6, A 200 AH I 8 o8 4
B RS R aE R, i Langmuir #R4f
Xof A5 B TR A (B) 1 AR b R AT A . A5
-1 et R E 8 I ) 23 1) 4 v 2
R CanlE 5 FraR) . 3R AT SICL A R0
fife s 38 ST T A A% S A A T A
SICL, (2<<3) Hr: 35 AT I il i D 38 i) 728 A OC & T[]
6 JUr7N s JHCHL LIy 2R 0 8 KA B T AR T 22 0 kg
HpESLRA] SICL i SICL AR IR 2 AR, FLL
IR KT 40 W SiClL A% e SiCL 22 K48
2 o KU B T X Gt A 9 T B e 2 A A v
PEIEHAT SICL, oAl J2& A2 F i A% T8 B Y 1 22 56 1A
AT BUT TR A 4

0.40

0.35
0.30
0.25
0.20
0.15

DUBLE R (nm/s)

0.10 -
0.05 -

0.00

2I0 4I0 6I0 8I0 1 (;O
T FR /W
A4 ik RRAB R TR R

Fig. 4 Deposition rate versus discharge power
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Fig. 6 The neutral groups versus discharge power
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