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Abstract Effect of deposition condition on the properties of diamond thin films synthesized by MPECVD was investi-
gated. Si p-type (100) wafers were used as a substrate. Diamond films were deposited under the following condi-
tions ; methane concentration of 0.75%(3sccm)~ 3%(12scem), oxygen concentration of 0%~ 0.5%(2sccm), process pres-
sure of 20torr~80torr, and process temperature of 600°C ~900°C. At a low deposition temperature(600°C), diamond of
preferentially (100) orientatied growth plane was obtained. As the deposition temperature was increased,
cubo-octahedron diamond of (100) and (111)

orientated growth plane was obtained. As methane concentration was increased, quality of diamond thin films was de-

planes was deposited, and finally at 900°C, octahedron diamond of (111)

graded. Addition of oxygen, however, improved quality of diamond thin film. At a low deposition pressure(200torr),
amorphous carbon was formed, whereas at a high deposition pressure(80torr), larger and higher quality diamond was
deposited.
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Table 1. Deposition conditions of diamond thin films

Parameters| T.s 0,/H, | CH,/H, | Pressure
Effects o) (%) (%) (torr)
Effect of T, {600~900| 0.5 1 40
Effect of O, 900 0~0.5 1 40
Effect of CH, 900 0.5 0.25~3 40
Effect of pressure| 900 0.5 1] 20~80
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Fig. 1. SEM micrographs of diamond films deposited in various scratch patterns : {(a) dent pattern, (b) line pattern, (c) dot pattern
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(d)

Fig. 2. SEM micrographs of diamond films deposited on Si wafers pretreated for various times (powder size : 2~ 4um, deposition

time : Lhr) : (a) 2min, (b) 4min, (¢) 6min, (d) 8min
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Fig. 3. SEM micrographs of diamond films deposited on Si wafers pretreated for various times (powder size : 40~ 60um, deposition

time : 1hr): (a) 2min, (b) 4min, (c) 6min, (d) 8min
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Fig. 4. SEM micrographs of diamond films deposited on Si wafers pretreated with powders of various sizes (pretreatment time :
6min, deposition time : Lhr) : (a) 2~4um, (b) 5~ 10gm, (c) 20~ 30um, (d) 40~ 60xm

(c) (d)

Fig. 5. SEM micrographs of diamond deposited films with various methane concentrations with 0.5% (2sccm) oxygen:(a) 0.75%
(3sccm), (b) 1% (5scem), (¢) 2% (8scem), (d) 3% (12scem)
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(b) (c)

Fig. 6. SEM micrographs of diamond films deposited with various oxygen concentrations with 0.25%
0.25% (1sccm), (¢) 0.5% (2sccm)

(lsccm) methane : (a) 0%, (b)

(b) (c)

Fig. 7. SEM micrographs of diamond films deposited with various oxygen concentrations with 1% (5sccm) methane : (a) 0%, (b) 0.25

% (lscem), () 0.5% (2scem)
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Fig. 8. SEM micrographs of diamond deposited films at various temperatures : {a) 600°C, (b) 700°C, {c) 800°C, (d) S00°C
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(b)
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Fig. 9. SEM micrographs of diamond films deposited at various pressures: (a) 20torr, (b) 40torr, (c) 60torr, (d) 80torr
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