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ABSTRACT Microcrystalline silicon films were deposited using Ar diluted SiH4 gaseous mixture by
electron cyclotron resonance plasma-enhanced chemical vapor deposition (ECR-PECVD). The effects of
the substrate temperature on microstrcture and optical properties of microcrystalline silicon films were
investigated. The results show that, with the increasing of the substrate temperature, the crystallinity
and roughness increased, but the concentration of hydrogen decreased monotonously. Furthermore, the
absorption coefficient of the films increased monotonously, and the optical bandgap changed from 1.89 eV
to 1.75 eV with the substrate temperature ranging from 200 # to 500 #.

KEY WORDS synthesizing and processing technics, microcrystalline silicon film, ECR-PECVD, ab-
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Fig.1 XRD spectra of films deposited on glass at different substrate temperature: T=200 m; (b)

T=300 m; (c) T=400 m; (d) T=500 m
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Fig.2 FTIR spectra from silicon films deposited at

different temperature

)*$NBOJ, _Ojk226$)*$)*�Æ

3 [11]+NBO$jk226, (�Q�#$$3A

8.UN, iW�$$KA+FAab, '(�NB

OQ�#$$&-YM, ?@73��#)*$$)

*� [12,13]+_g, KNK:D2$V3, (�$jk

2U6, �(�$*jVJnÆb`, &Fc73(

�$$)*�+

2.2 HIJRSTU
FAÆ TEKAÆ R +YMKc α $lK/

T = (1−R)2exp(
4πkd

λ
) (1)

α = 4πk/λ (1)

/9 k /d$Kc, d /�m+C/9K:D2)7
7$(�$F7Æ+KAÆod (1) + (2) 4, pE

eDc(�$�YMKc, fH 4 gP+\2cQ

ME], KNK:D2$V3(�$YMKcO_U
6+'Eb$]a, ,*)$YMKc6c*8)$

YMKc+no XRDGeMp,KNK:D2? 200

#735 500 #, (�O_?,*P%*$>Hq>
fV%L4g$JH95"(�$YMKcO_i
`+=!, NC$hhMpi_7DiK$jk, f

:j!$c(�9 H @%KK:D2$JH+,*

)(�9 H @%Q/$�*�&26>?, r H @

%U6J,*)(�$$�YMKcCKki`, K

kll [14]+'NC$hh9, mlrXnK:D2

V35 300 #J(�%L4gpqo?,*P%*
>H, =!>"K:D2735 500#$(�p!,

*/:+@$H 2 E], KNK:D2$V3(�9
$ H @%s7i`$jk, _g(�$$�YMK

cs7U6$jk+$H 3 E], KNK:D2$V

Q 3 l[P;ETV<tqW AFM mrn;

Fig.3 AFM images of µ-Si deposited at different substrate temperature: (a) 200 m, (b) 300 m, (c)

400 m, (d) 500 m
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Fig.4 Optical absorption coefficient spectra of films

deposited at different substrate temperature

3(�$jk2U6, V'(NBOQ�#$$&-

YM [12,13]+

(�SD$$�1s+$X�%v5 Tauc9C

α(υ) =

⎧⎨
⎩

B(hυ − Eg)
2/hυ hυ ≥ Eg

0 hυ < Eg

Eog8D (αhυ)1/2 R hυ $lKQM (H 5),

eD$�0112+E!rD, (αhυ)1/2R hυKNv

= Tauc tMlK+?tMRsYw$t4nDK:
D2/ 200 #E300 #E400 #E500 #$(�/01

12G^/ 1.89 eV, 1.84 eV, 1.76 eV, 1.75 eV, >K

NK:D2$V30112O_i`+/"_&: u

9O, KNK:D2$V3, (�O_%'?,*P
%*$>H+*8)$0112/ 1.1 eV, @,*)

$0112/ 1.7 eV, _gKNK:D273, (�

$0112CO_:3 [8]; 0u9O, $c,*)(

�+%*)(�9d'6%$ H, fv H R(�9
$=A?w.$ Si–H ?Ei`*uMN9$9w,

73(�*uMN$&x*+=!, KNK:D2$
73'(�LG7C9 H $vYe�wUN, _g

(�9$ H @%CKk:3, >(�9 Si—H ?i

WqgJ(�$*uC%'wJ+r H @%iWJ

*u%'yxwJ, @0112R�2$lK/

∆Eg = (εc − εv)
∆V

V0
(4)

_g,KN H@%$iW(�$0112J` [15,16]+

Q 5 l[P;ETV<W (αhυ)1/2 z hυ Wxq

Fig.5 (αhυ)1/2 ∼ hυ curves of films deposited at different substrate temperature (a) 200 m (b) 300

m (c) 400 m (d) 500 m
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