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FIG.1 (a) FTIR Spectra of Samples Before and Af-
ter Annealing at Different Temperatures: (b) Temper—
ature Dependence of Intensity of Absorption Peak
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FIG.2 SEM Images of Samples Before and After An-
(a) Before An-
nealing: (b) After 900°C Annealing: (¢) After 950°C
Annealing; (d) After 980°C Annealing: (e) After
1010°C Annealing: (f) After 1050°C A nnealing

nealing at Different Temperatures
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FIG. 3 XPS Narrow Scans of the Si2p and Cls
Peaks of SiC Film Annealed at 980°C  (a) XPS for
Si; (b) XPS for C
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Table 1 Energy Level Position of Si2p, Cls Chemi-

cal State and Their Contents in SiC

Peak 1D Center/eV at % FWHM/eV
Cls 283.17 37.3 1.6
Cls 284.92 8.7 1.6
SiZp 100. 07 37.5 1.7
Si2p 102.23 7.5 3.5
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FIG. 4 XRD Spectra of Samples Annealed at Differ-
ent Temperature The insets are fitting curves of the

broad peak around 33"
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FIG. 5
the Full Width at Half Maximum (FWHM) of 41.4°

Diffraction Peak

Temperature Dependence of the Intensity and

(a) Temperature Dependence of In-
tensity of Diffraction Peak: (b) Temperature Depen—

dence of FWHM
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FIG. 6 Temperature Dependence of the Intensity and
the Full Width at Half Maximum ( FWHM ) of 34°

Diffraction Peak (a) Temperature Dependence of In-

tensity of Diffraction Peak: (b) Temperature Depen—

dence of FWHM
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FIG.7 TEM Analysis of Samples Annealed at 980°C
(a) Selected Area TED Analysis(the incidence direc—
tion of electron beam is along [001]) and TEM Mor-
phological Pattern: (b) Selected Area TED Analysis
( the incidence direction of electron beam is along

[2423]) and TEM Morphological Pattern
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FIG. 8
Samples After Annealing at 980°C(Curve 1) and
After Annealing at 1010C( Curve 2)

Room Temperature PL Spectra of the
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Optimal Temperature of Crystallization and Photoluminescence
of SiC/Si(100) Film Prepared by Pulsed ArF Excimer
Laser Deposition’

WANG Yu=ia', CAO Ying', HE Haiping', TANG Hong-gao',
WANG Lian-wei’, HUANG .li—pﬂ3 and LIN Cheng—]u2

(1 Department of Materials Sciences and Engineering, University of Science and Technology of China, Hefei 230026, China)
(2 Shanghai Institute of Metallurgy, The Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: By ablating a ceramic SiC target with pulsed ArF excimer laser, SiC films are prepared on Si( 100} substrate at
800°C. After annealing in vacuum ( 10" *Pa) at different temperatures, the films are examined with Fourier Transform Infrared
Reflectance (FTIR).X-Ray Diffraction (XRD), Transmission Electron Microscopy (TEM ). X-ray Photoelectron Spectroscopy
(XPS) and photoluminescence spectroscopy (PL) to investigate the optimal temperature of crystallization, surface morpholo-
gy, erystal structure and composition. The chemical state of the elements, microstructure and photoluminescence of the film
annealed at the optimal temperature are also studied. T he films deposited on Si( 100) substrates at 800°C are all composed of
amorphous SiC. The nucleation-growth transformation oceurs in SiC films annealed in vacuum at a temperature betw een 850°C
and 1050°C. The films will be crystallized optimally at 980°C. T he transformation from 3CSiC to 6H-SiC or/and the growth
and annihilation of 3C-SiC may occur in the films with the increase of the annealing temperature ( 6H-8iC and 3C-8iC exist in
the film annealed at the optimal temperature) . Excited by 370nm light at room temperature, the film is found a strong emission
peak at 447nm. T he emission may be assigned to the recombined radiative transition between the valence band and the shallow

donor levels induced by the vacancies and other erystal defects.

Key words: laser deposition: SiC film: crystallization
PACC: 6855; 8155
Article ID: 0253-4177(2001) 10-1277-07
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