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STUDIES ON INFRARED SPECTROSCOPIC ELLIPSOMETRY
OF DIFFERENT ORIENTED CVD DIAMOND FILMS

SU Qing-Feng, XIA Yi-Ben, WANG Lin-Jun, LIU Jian-Min, SHI Wei-Min
(School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract; Optical properties of different oriented diamond films obtained by hot filament chemical vapor deposition ( HF-
CVD) were measured by using infrared spectroscopic ellipsometry in the wavelength range of 2.5 ~12.5 pum. The meas-
ured results indicate that (001 )-oriented diamond film is optical thin-film in high quality and almost entire transparent in
the whole infrared region. Refractive index and extinction coefficient of (001 )-oriented diamond film are 2.391 and in the
" order of 107° , respectively. For the (111 )-oriented one, refractive index and extinction coefficient have a little variation

with the wavelength change and are not as good as that of (001 )-oriented one. However, the dielectric constant calculated

for both films show that (001 )-oriented film with a value of 5. 83 is much better than that of (111 )-oriented one.
Key words:CVD diamond film; infrared spectroscopic ellipsometry; refractive index; extinction coefficient
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Fig.1 SEM images of different oriented diamond films
(a) (001)-oriented film (b) (111)-oriented film
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Table 1 Results from fitting of the ellipsometric spectra
for two diamond samples

Sample  dgimond/ M Dyguce’ MM fiiamond Sroid X
A 21245 53.4 0.952 0.048 0.0013
B 20637 375.8 0.907 0.093 0.0021



http://www.cqvip.com

- LY P EE 25 %

60 E
(a s
40t —Cal
©
> 20}
0t
200 + } + + +
150}
<100}
~ 50
of )
2 4 6 8 10 12
Aum
60
(®) * Exp
40 —Cal
©
> a0l
0
200
150}
<100}
< 50
0' 1 1 1 1 A
2 4 6 8 10 12
Aum

EH2 2WaHERHRS PHANUBRAESHHER
(a) (OOL)ERjmfE (b) (111)Buim

Fig.2 Experimental and calculated spectra of ellipso-

metric angles ¥ and A for diamond films (a) (001)-

oriented film (b) (111)-oriented film
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Fig.3 The wavelength dependence of refractive index
and extinction coefficient of diamond films
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Fig.4 The wavelength dependence of dielectric con-
stant of diamond films
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