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ABSTRACT Microcrystalline silicon films were deposited using Ar diluted SiH, 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 ‘C to 500 C.

KEY WORDS synthesizing and processing technics, microcrystalline silicon film, ECR-PECVD, ab-
sorption coefficient, optical bandgap

SORAT AL Pd R R LI K St JEA R LR, (2 BRIl SRBORRMUYT, MR HERRAR 1 SAh,

PE T R PH BB H M A PO . pl AR AR REA 22405
FEALA A SR RE ST AR T A S REA 2 R RERY A 2, BA
TEICREAAF T MR RS AT S LB R P i, B
AR, 2RI ORI AL, A T v
W77k, MM PECVD B3R A SiHy+Hs 1EH
AR EJR, TR ZOT I A 6 o R R RO L Y
H Gl 23 IRy Az, W8 RTE (8 i

2010 4 12 7 16 HUEFI4E; 2011 45 4 7 23 HiBE .
ASCRFN: AR, BFFE5

WA SR IR TR H R AT
AL B EE O A, BRI H A8 S 7, A
RAS, & TSRS BTG USRI, K
1T 5 M S 1 ' HL RO 21,

K SiHa+Ar AR SOV I ek He #AF
o, PO TR H & R IR A S e B,
PARAB A 0 et BRI O A B AP e 2 VR RE, JF
VRS L e A AR, BB AR o L T A DG L e £
B ARSCR AT SiHy+Ar VR RV AUA, A ECR
- PECVD B TEAN AR A iid BT il 25 ol R,
I A BE SRR A TR 2 A R G P RE A R



4 1 R ARSI fek W R SOW 45 F A 62 YR RE Y S T 409

1 =A%

M # P A R AR AT IR, 7E ECR-
PECVD  HR 48 ifil #5 fl AR ME . | M2
SiH,/Ar JBASM, Rk h SiHy:Ar=10:708!, i
BN ZEMAJKE SN 6x107°Pa, Mk IZE N
600W ! JE BR BE43 SIS 200 €, 300 C, 400 C,
500 C,

A X SRS (XRD) RALHBEA RO,
AL HZLANERE (FTIR) M@ dEd H 5 Si (%
G BRI ey H &4, A
PE Lambda900 UV-VIS 433636 B - 5 7E 200
800 nm i B3 Bl N B4 75 SRR B SRR

2 #R5iR

2.1 EERIRM LR

Bl 1B, B R iR A 200 C B R ik
FES, THT I 25 5 A UL B 300 C 2R3 500 °C TR
mnfl, BIEERERY 4 L Bk, HER Ut &
A, FEFRE R 300 C ., 400 C B AR B E

(a)

Intensity

0 10 20 30 40 50 60 70 80 90 100
20/ ()

(111)

Intensity

(220)

0 10 20 30 40 50 60 70 80 90 100
20/ ()

J (111) F1 (220), H& R R 500 C B EEEA BRI
B niAs & (111),

AL ZLANE S (FTIR) W] A SR i e v
Si—H g6 77, W MG T B &, Wik
g A R B TR BRUBR R, SRR DRSS T A ER H
Gt 1, pylE] 2 ) UL, 45 2R R i A 4 v e
620 cm~!, 650 cm~!, 850-890 cm ', HARN[FIFHEH R
FE VAR 2100 cm ™t ALY H BRI, 7R
620, 650 co ! BRI A IS SR R AL R T AY ST - H
FEARIR S (18, 850-890cm 1 Py MR I 2 7 iy 7
Si—H, 25 gl RS 10, S e T, Bl 3
T BE AP vy, A L IR LT U 1 R B 2 T PRI, B AR
R H E b IR A s T R . HR
R, BifE B iR B A 3 S i | A SRR
BT, R, VR A H S b A 2 AR A T
1o T AR, DN T v e P B ) e 1

B 3 O, RHEE LA A, AT
dobr RS2 d/ . JE Rl 200 'CL 300 T
400 ‘C, 500 CHHAE, HOMLRE BE43 70 2.95 nm,
3.69 nm, 3.99 nm. 4.38 nm, ff&hEETEIRAE N AP RE

(b)

(111)

Intensity

(220)

1 1 1 1 1 1
40 50 60 70 80 90 100
20/ ()

1 1 1
0 10 20 30

@ (111)

Intensity

(220)

20/ ()

B 1 ERREAR SR XRD 7 E %
Fig.1 XRD spectra of films deposited on glass at different substrate temperature: T=200 C; (b)

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

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

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

deposited at different substrate temperature
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