54 4 2005 4

Vol.54 No.4 April 2005

1000-3290/2005/54 04 /1890-05 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.
*
1 1 1 2 2
1 1 1 1
! 100049
2 100083
204 7 2 2004 12 2
Raman /
PACC 8115H 7865H
78 Kaiserslautern
1. 910 Illinois Abelson
1 12
3
HWCVD
1
Herring
2—s5
HWCVD
.HWCVD o B d
<300 C
HWCVD 8 o d’
B . Karder-Parisi-Zhang
KPZ 14 ﬁ
.B=12
. B=1/3
.B=0
Matsuda

(2000028208

. E-mail yqzhou @ gscas. ac. cn

y2jj200302-y1026



1891

AFM
2.
HWCVD
1800 °C
H, / SiH, + H, =9%
5 Pa 0.3 nm/s
Corning 1737 St 100
HF
Il  AFM
500 nm x 500 nm
Raman
3.
1
d <12 nm
10—20 nm
d > 12 nm
2
0 d . 2
logd  logd
B=0.5
HWCVD

D o exp - V/kyT

250 C

Nanoscope

250 C
d <12 nm 0 B=0.33
1/3 d =12—18 nm
1) d > 18 nm
0 B =0.48
.0 Flewitt °
. 3
Si111
0
3 . 3
1
10°—10"/em? .2 18 nm
36 nm



1892

54

Wt

w=1 Funi

=%

=0.33—>1/3
=0.50—>1/2

=iy

0.50



1893

S T

B J5 AR EHRERE 5 /nm

Raman

A DETAATE
o TEARE A
10°
18 nm
0 B
107! L L s
10° 10! 102
BE d /nm
2 5 d
g -
e A
ey I I W
1 = _...- __.-" = -.:: u % MNWMM
4 - . s wmre , dm
- LR .-: ..ﬂ.-
iy ] = H] _l!;,
FomrdRR g g 200 300 400 5(|)0 600 700
n._ : _.{. ' g-\gﬂ& B¥/ecm™!
P Hi
i x * 4 Raman
[H! in It
B — 360 180 90 36 18 nm
4.
AFM HWCVD
Raman
4 36 nm HWCVD
3
/ 3
/



1894

54

Keppner H Meier J Torres P et al 1999 Appl. Phys. A Mater . 7 Fujiwara H Kondo M Matsuda A et al 2002 J. Appl. Phys. 91
Sci. Proc. 69 169 4181
Fujiwara H Kondo M 2001 Phys. Rev. B 63 115306 8 Fujiwara H Kondo M Matsuda A et al 2003 J. Appl. Phys. 93
Flewitt A J J Robertson ] W I Milne et al 1999 J. Appl. Phys. 2400
85 8032 9 Dusane R Bauer S Schroder B et al 2001 Thin Solid Films 395
Rezek B Stuchly’k J Fejfar A et al 2002 J. Appl. Phys. 92 587 121

5 Kondo M Ohe T Saito K et al 1998 J. Non-Cryst . Solids 227— 10 Seitz H Bauer S Dusane R et al 2001 Thin Solid Films 395 116
230 890 11 Keudell A Abelson J 1997 Appl. Phys. Lett. 71 3832

6 Wang L] Zhu M F Liu F Z et al 2003 Acta Phys. Sin. 522934 12 Keudell A Abelson J 1997 J. Appl. Phys. 84 489

in Chinese 2003 52 13 Herring C 1950 J. Appl. Phys. 21 301

2934 14 Karder M Parisi G Zhang Y et al 1986 Phys. Rev. Lett. 56 889

Study on growth mechanism of low-temperature prepared
microcrystalline Si thin films ™

Gu Jin-Hua'  Zhou Yu-Qin' ' Zhu Mei-Fang' Li Guo-Hua®
Liu Feng-Zhen' Liu Jin-Long'

Graduate School of the Chinese Academy of Sciences  Beijing

Ding Kun®
Zhang Qun-Fang'

Zhou Bing-Qing'
‘ 100049 China
100083  China

Received 2 July 2004 revised manuscript received 2 December 2004

Department of Physics

2 Institute of Semiconductor ~ Chinese Academy of Sciences  Beijing

Abstract

Microcrystalline silicon thin films at different growth stages were prepared by hot wire chemical vapor deposition. Atomic
force microscopy has been applied to investigate the evolution of surface topography of these films. According to the fractal
analysis it was found that the growth of Si film deposited on glass substrate is the zero-diffused stochastic deposition while for
the film on Si substrate it is the finite diffused deposition on the initial growth stage and transforms to the zero-diffused
stochastic deposition when the film thickness reaches a certain value. The film thickness dependence of island density shows that
a maximum of island density appears at the critical film thickness for both substrates. The data of Raman spectra approve that on
the glass substrate the a-Si H/pe-Si H transition is related to the critical film thickness. Different substrate materials directly

affect the surface diffusion ability of radicals resulting in the difference of growth modes on the earlier growth stage.
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