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Abstract

The potential application of the diamond film in various fields such
as microelectronic and optoelectronic devices has surprisingly increased
in recent years, due to its excellent mechanical, electrical, thermal and
optical properties. The diamond film is recognized as “the material of
21th century” and has attracted the people’s attention. On the basis of the
review of the history and the evaluation of previous research works, the
selective area-oriented growth of diamond films, which is the key
technology involved in microelectronic and optoelectronic applications,
was investigated. The applications of diamond films in X-ray detectors
and photoluminescence of porous silicon were also studied.

Selective [100] oriented diamond films on Si (100) substrates with
patternings were achieved by microwave plasma chemical vapor
deposition (MPCVD) and characterized by SEM, Raman Spectrum and
XRD. The Si substrates were seeded by diamond powder loaded fluids
(DPLF) before diamond deposition. Effects of deposition conditions on
the selective [100] oriented diamond films were studied. [100] oriented
diamond films were also deposited on DPLF seeded alumina ceramic
substrates by MPCVD using the cyclic technique-the cyclic modulation
of the H, plasma and CH,+H, plasma. Results indicated that the proper
cyclic etching technique of hydrogen plasma was in favor of [100]
oriented diamond film growth on the DPLF seeded Al,O, substrate.

X-ray diamond detectors with ‘the structure of Au/diamond
film/Si/Al were developed. With the help of SEM, Raman Spectrum
and FTIR, effects of the microstructure and defects in diamond films on

il
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the dark current-voltage (I-V) characteristics, current-temperature (I-T)
characteristics, and photocurrents under steady-state X-ray excitation of
diamond detectors were characterized and investigated. Results
indicated that dark currents and photocurrents by X-ray irradiation for
the detectors with [100] oriented diamond films were greater than those
for the detectors with randomly orientated diamond films. The I-T
characteristics showed that there were two kinds of electric conduction
mechanisms existed in diamond films for high temperature and low
temperature regions, respectively. The relationship between the
microstructure of diamond film and the electric property of diamond
detector was established, it was useful for the farther study of microstrip
or pixel diamond detectors.

A novel passivation method for porous silicon (PS) surface, i.e.,
depositing diamond film on PS surface by MPCVD method, was
developed. The morphology and the structure of CVD diamond film
coated on PS were characterized using AFM, SEM, XRD and Raman
spectrum. The two emission bands, weak blue band and strong red band
existed in the PL spectrum of diamond film coated on PS, were
discovered by the photoluminescence measurements. The luminescent
mechanism and the luminescent stability were dicussed. Results
indicated that CVD diamond film may stabilize the PL wavelength and
intensity of PS, and therefore could become a promising passivation
film of porous silicon. The PL properties of PS coated by diamond-like
carbon (DLC) film and nitrogen doped DLC film were also studied here.
The DLC films coated on PS may stabilize the PL of PS, but the PL
intensity was obvious weaker than that of diamond film coated PS.

Key words diamond, chemical vapour deposition (CVD), X-ray detector,

porous silicon
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S 5 15 @BYIEMRE, LB AEIMREILTIME &
BRI OFAEEER, K 15000~16500 m/s, EEkEH K
(9 1715 ©@BWEEN 5.5eV, HBRILFQRS V)T O34
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