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Table 1. Typical deposition parameters of CVD diamond films.
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Fig. 1. (color online) XRD pattern of (100)-oriented

diamond film.
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Fig. 2. (color online) XRD pattern of (111)-oriented

diamond film.
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Fig. 3. (color online) I-V characteristics of diamond

films after annealing.
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Fig. 4. (color online) Schematic of Hall resistivity test.
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Fig. 5. (color online) Schematic of Hall coefficient test.
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Fig. 6. (color online) Carrier concentration versus re-

ciprocal temperature for CVD diamond films.
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Fig. 7. (color online) Mobility versus reciprocal tem-

perature for CVD diamond films.
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Table 2. Hall effect parameters of CVD diamond films

at room temperature.
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Abstract

Due to its smoothest surface, fewer defects, and better crystal quality, [100] textured diamond film is well suited
for the application of optoelectronic and microelectronic devices. Carrier concentration and mobility are very important
parameters of semiconductor materials. In order to further broadening the application of diamond films in optoelec-
tronics and microelectronics, it is necessary to made a research on Hall effect characteristics of [100] textured and [111]
textured films. In this paper, different textured polycrystalline diamond films are deposited on silicon substrates by
hot filament chemical vapor deposition (HFCVD) method under different conditions. Microstructures of diamond films
are characterized by X-ray diffraction (XRD). High quality [100] textured and [111] textured diamond films are ob-
tained. Dark current-voltage (I-V') characteristics of different-oriented films after annealing are investigated at room
temperature. The carrier concentration and mobility of diamond films are measured by Hall effect test system as the
temperature changing from 100 to 500 K. Results indicate that the textures of diamond films affect the value of carrier
mobility: carrier concentration increases and mobility decreases with the decrease of temperature; and the deposited
films are of p-type materials. The carrier concentration and mobility of polycrystalline [100]-textured diamond films at

room temperature are 4.3 x 10* cm™2 and 76.5 cm2/V~s, respectively.

Keywords: diamond films, carrier concentration, mobility, Hall effect

PACS: 73.50.-h, 73.61.Ga, 81.05.ug, 81.15.GH DOI: 10.7498/aps.64.117301
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