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Influences of Positive Bias on Microstructure and Electrical Properties of

Nanocrystalline Diamond Films
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(1. School of Materials Science & Engineering, Shanghai University Shanghai 200072, China; 2 . Shanghai

Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: In a system of electron assisted hot filament. chemical vapor deposition, nanocrystalline di-
amond films were deposited at 1kPa reaction gas pressure with different bias current. The films were
characterized by X-ray diffraction, field emission scanning electron microscope and semiconductor charac-
terization system. With appliance of bias current, the films exhibit a pronounced preferential orientation
of (110) planes and change of the surface morphology.When bias current is 8A, the deposited film displays
finest grain and smoothest surface. Formation of preferential orientation of (110) planes and its influence
on electrical properties of the films are discussed under the condition of electrons bombardment and lower

reaction gas pressure.
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Fig. 1 XRD patterns of nanocrystalline diamond
films deposited at 1kPa gas pressure with differ-
ent bias current
(a) 0A; (b) 2A; (c) 4A; (d) 6A; (e) 8A; (f) 10A
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Table 1 Influence of bias current on intensity of
X-ray diffraction for the nanocrystalline

diamond films

Face index
Bias

current/A 111 220 311
0 100 76 11

2 100 89 11

4 100 95 17

6 100 180 17

8 100 111 22

10 100 65 21
Normal value 100 25 16
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Fig. 2 FE-SEM surface morphologies of nanocrystalline diamond films deposited at 1kPa gas pressure

with different bias current
(a) 0A; (b) 2A; (c) 4A; (d) 6A; (¢) 8A; (f) 10A
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Table 2 Influence of bias current on resistivity of the nanocrystalline diamond films

Bias current/A

0
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A

B

Resistivity /Q-cm

2.2x107

5.1x103

8.6x10°

1.0x 108

A: Deposited with 6A for 1h at first, then with OA for 4h; B: Deposited with 8A for 1h at first, then with OA for 4h
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Fig. 3 I-V curves of nanocrystalline diamond 'films deposited at 1kPa gas pressure with different bias current
(a) 0A; (b) 4A; (¢) Ay (d) B
A: Deposited with 6A for 1h at first, then with 0A for 4h; B: Deposited with 8A for 1h at first, then with OA for 4h
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