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Physical and electrical properties of a—C:H deposited by RF-PECVD
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Abstract

Thin films of Hydrogenated amorphous carbon(a~C'H) are generally exhibited by high electrical
resistivities from 10° to 10'® @ - cm, resulting in an interesting material for high power, high

temperature MIS devices applicationsm.

The hydrogenated amorphous carbon(a~C'H) films were deposited on silicon and glass using an rf
plasma enhanced CVD method. The resultant film properties were evaluated in the respect of material
based on r.f. power variation. The hydrogenated amorphous carbon(a-C:H) films of thickness ranging
from 30 to 50 nm were deposited at the pressure of 1 torr with the mixture of methane and hydrogen.
We have used FT-IR( Fourier transform IR) and AFM{(Atomic force microscopy) for determining

physical properties and current-voltage(I-V) measurement for electrical properties.
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Fig. 1. Schematic diagram of RF-PECVD
system.
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Table 1. Deposition condition.

ARl | AlR2 | AlR3 | AlB4

Substrate o0y . 1350 * ¢ 350 - c 350 - ¢
temperature
Working |\ | 1 torr | 1 torr | 1 torr
pressure
CHs . 4 scemi4 sccm|4 scem |4 scem
concentration
H: 100 100 100 100

concentration scecm sccm sccm sccm

Deposition 2 min

Time 30 sec 5 min | 5 min | 5 min

RF Power - |300 W | 200 W [250 W |300 W
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Fig. 2. AFM images of a-C:H films
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Table 2. C-H stretch absorption bands for
Hydrogenated amorphous carbon

Vibration frequency
{em™)

From refs. 6 and 7

CH sp' 3305 - 3300
CH sp® (aromatic) 3050 - 3060
CH: sp® {olefinic) 3020 - 3025

CH sp? (olefinic) 3000

CHs sp® (asymmetrical) 2960 - 2970
CH; sp® (olefinic) 2950 - 2945
CH; sp® (asymmetrical) 2925 - 2920
CH sp’ 2925 - 2920
CH; sp® (symmetrical) 2870 - 2875
CH; sp’ (symmetrical) 2855 - 2850
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Fig. 3. FT-IR Spectra as a function of r.f
power.
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Fig. 4. Current-voltage characteristics as a
function of r.f. power
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