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Abstract

Nanodiamond films were deposited on Si substrate by introducing a time dependent on/off modulation
of CH, and O, flows in a vertical-type microwave plasma enhanced chemical vapor deposition system. Surface
morphology and diamond quality of the film were investigated as a function of the on/off modulation time
interval. The diamond nucleation density on the substrate was enhanced under low temperature and low pressure
condition. In addition, the diamond nucleation density was enhanced by increasing the on/off modulation
time interval. Enhanced diamond quality was noticeable under the condition of a longer on/off modulation
time interval. It was suggested that the nanodiamond nuclei formed the cluster formation.
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A FAE Ao A= Yoo, Frequency (GHz) 2.45
WA, B AoAE $£38 ulo|m=zn 3}st Microwave power (KW) 25
714 ZAFAZA n-type Si 71Tl tmtholo} Chamber size (mm) Diarmeter: D150
BSE BT WA thelote s Fa] Height : 330
o2 gt = ‘r‘-’;‘— Wk 2 ARATEA In/Out gas line system
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Table 2. Gas flow process types
Gas Flow Process Type
Sample Type CH-O Power Pressure Tc?tal )
H,-CH, H,-CH,-0, On/Off Tizme W) (Torr) Deposition Time
-1 1400 40
normal -
I-2 1000 30
-1 1400 40
- normal
-2 1000 30 60(min)
min
-1 1400 40
- - 30/30(sec)
-2 1000 30
V-1 1400 40
- - 60/60(sec)
Iv-2 1000 30
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(a) Type-I-1
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(c) Type-III-1
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Fig. 2. SEM(X 5000, % 15000, X 60000) and AFM mophologies of diamond films deposited at 1400 W, 40 torr.
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() Type-11-2

(b) Type-0O-2
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Fig. 3. SEM (X5000, X 15000, X60000) and AFM mophologies of diamond films deposited at 1000 W, 30 Torr.
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Fig. 4. Raman spectra of as-deposited diamond films for (a) Fig. 2 and (b) Fig. 3.
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