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Fig. 1

Substrate temperature variation at

various microwave power and deposition pressure
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Fig. 2 Side of the improved substrate holder
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Table 1

Parameters of diamond film deposition with

and without improved substrate holder

g PRI T/ B BT MR
" %/mm C /KW JE/kPa %/C
A 850 50
50 4.2 4.0
Bi 865 25
C 860 78
75 4.3 4.2
Di 872 46
E 875 121
100 4.4 4.5
Fi 890 69
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Fig. 4 Photographs of the discharge with different parameters
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Fig. 5 Substrate temperature variation at

various microwave power and deposition pressure
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Table 2 Parameters of diamond deposition
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Fig. 6 Surface morphologies of different areas
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Fig. 7 Surface morphologies of different areas
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Uniform deposition of diamond films by microwave
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Abstract: LLarge area diamond films were deposited by microwave plasma chemical vapor deposition
method with hydrogen and methane as gas source. The influences of substrate temperature, microwave
power and deposition pressure on uniformity of large area diamond films were studied. The temperatures
of different regions on substrate were observed by infrared radiation thermometer and the surface mor-
phology was characterized by scanning electron microscopy. Results show that higher microwave power
is benefit to increase the deposited area and quality of diamond films, but substrate temperature uni-
formity decreases with microwave power increasing. The better uniformity of substrate temperature is
obtained after improving the substrate holder and structure of the antenna. The plasma ball is stable in
the improved apparatus,finally the large area uniform diamond films are obtained with appropriate pa-
rameters.
Key words: chemical vapor deposition;uniformity;diamond film
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