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OPTICAL PROPERTIES OF NANO-CRYSTALLINE
DIAMOND FILMS

JIANG Li-Wen, WANG Lin-Jun, LIU Jian-Ming, RUAN Jian-Feng, SU Qing-Feng,
CUI Jiang-Tao, WU Nan-Chun, SHI Wei-Ming, XIA Yi-Ben
(Electrical Material Department, School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: A Nano-crystalline diamond film with a smooth surface and compact and uniform crystal grains was successfully
deposited on silicon by HFCVD method. Scanning electron microscopy (SEM), atom force microscopy (AFM), Raman
scattering spectra, as well as optical transmission spectra and spectroscopic ellipsometry were employed to characterize the
as-grown films. The calculated values of the optical constants n and k were obtained from the applied EMA model and fitted
result. The surface roughness of the film is only 21nm, while its grain size is no more than 100nm. The optical transmission
of the film, whose thickness is 3.28um, is close to 25 percent at the wavelength of 632. 8nm and up to be 50percent at the

wavelength of 1100nm. Its band gap is estimated to be 4. 3ev by direct optical transition machanics,
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Fig. 1 The surface topography of the diamond films ob-
served by SEM and AFM
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Fig. 2 Raman spectra of diamond film
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Fig. 3 Fit model for Spectroscopic ellipsometry
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Fig.4 The fit result of Spectroscopic ellipsometry
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Fig. 5 Calculated values of n and k of diamond film
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Fig.6 The optical transmittance and absorption coefficient
of the diamond film
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Fig.7 The energy gap of diamond film under different tran-

sition mechanics
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