56 7 2007 7 Vol.56 No.7 July 2007

1000-3290/2007/56 07 /4122-05 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.
*
T
450052
2006 9 11 2006 12 8
PECVD pe-Si H . SEM UV
Uv

PACC 7280N 7830G S8115H

1 3.
PECVD pe-Si H
3.1.
TFT S pe-Si H a-Si 1 R=5%
1
2
S pe-Si H Xo= Lsg+ Isy [ Iy + L5 + Lig
Iy 520 em™!
Lgy 480 em™'
2. 510 cm™! Lo
L2 350°C 400°C
PECVD 1 ) 3 R
R = SiH,/ SiH, + H, 3%

5% 200—450°C

133.3 Pa 50 W 2 cm.

13.56 MHz
600 nm . Renishaw
2000 uv uv UV-
3150 SEM
JSM-6060
* 2006CB202601

t E-mail chysh2003@ zzu. edu. cn



4123

M,
TN A
200°C—> “kv [y
@ N |/' \e—300°C
5t / o AR
£ VR ()
a5 Fat o " T !
B bl e g
= [Manc—s A oy
g [ a00c—p/ \.
Arn/ V7 WAYS
Ve N/LMW}\ \\\ ANy M
et /" M,va/v,ww \ AP
oo 450 c/ A e -
400 250 500 550 600
BEH/em™
1 R=5%
s |
[
8 ; . ;
ol
®
"
E
400 450 500 550 600
B/ em™!
2 350°C 400°C
16
80 I
—O— R=5% - .
—0O—R=3%
60 _m R=5y% 114
2 0 g
a0t =<
3 | =
o= u o {12
_:H_
O
of o 10
200 250 300 350 400 450
YU/ C
3

3.2.UV
4 R=5%
uv 250—400 nm .
uv .
uv
200°C
uv
300—400°C
uv
367 nm “ e;” 274nm “ e,”
450°C
274 nm 290 nm
uv

67

REFTE/%

3
250

4 R=5%

3.3.SEM

300°C
200 nm

450°C
70 nm

PECVD

300 350

400

#HK /nm
uv
SEM
300°C 350°C
20 nm
400°C
50 nm

SiH, H,



4124 56

a4 .

NOMF 5 7 Do WA i NONF

WS MONE SE 00 100nm

5 R=5% SEM a 300°C b 350C ¢ 400°C d 450°C
g H
SiH, SiH, SiH H . SiH, H \S//H
1
. SiH,
ST
8
H,
H
H H _
H H H H H Si
3 1 SiH,
2 H
H 6
.3 SiH,
H
H, : Vy
H SiH,
H SiH, H, Vi o PHZ- exp — E kT
H SiH, Py, H, E,



4125

SiH,

R 5% 200C H

Vy
SiH,

SiH,

400°C . UV e e,

400°C

SiH,
274 nm 290 nm
SiH,
3% H,
350°C
PECVD pe-Si H

Shah A 'V Meier J Vallat-Sauvain E et al 2003 Sol. Energy
Mater . Sol . Cells 78 469

LiJ WuCY LiuJP etal 2006 J. Non-Cryst Solids 352 1715
Gao XY Li R Chen Y S et al 2006 Chin. Phys. Sin. 5598 in

Chinese 2006 5598
ChenYS YangSE LuJ X et al 2006 Acta Ener . Solaris Sin. 27
116 in Chinese 2006

27 116

Siebke F' Yata S Hishikawa Y et al 1998 J. Non-Cryst. Solids
227-230 977

Harbeke G Jastrzebski L 1990 J. Electrochemical Society 137 696
Straub A Widenborg P I Sproul A et al 2004 J. Crystal Growth
265 168

Matsuda A 1983 J. Non-Cryst. Solids 59-60 767



4126 56

The influence of deposition temperature on the structure of
microcrystalline silicon film*

Chen Yong-Sheng”  Gao Xiao-Yong Yang Shi-E  Lu Jing-Xiao  Gu Jing-Hua
Key Laboratory of Material Physics  Department of Physics ~Zhengzhou University ~ Zhengzhou 450052  China
Received 11 September 2006 revised manuscript received 8 December 2006

Abstract
Undoped hydrogenated silicon films have been prepared from a gas mixture of silane and hydrogen at deposition
temperature varying from 200—450°C in an ultrahigh vacuum system using RFPECVD technique. Raman scattering SEM and
UV spectrophotometer are used to analyse the structure changes of microcrystalline silicon films throughout the deposition
temperature range. Results show that at lower deposition temperature the crystalline volume fraction of pe-Si H films increased
with the increasing of deposition temperature. Exceeding a certain temperature the crystalline volume fraction decreased with
further increasing of deposition temperature. This is attributed to a change in the dominant film growth process from surface-

diffusion-limited at low deposition temperatures to flux-limited at higher deposition temperatures .
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