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A study on nano-scale friction of hydrogenated amorphous carbon for application in MEMS

Myoung-G.yun Ko, Jong -Wan Park (Dept. of Nano-structure Semiconductor Engineering, HYU)

ABSTRACT

The film is prepared by electron cyclotron resonance chemical vapor deposition (ECRCVD) employing CH, and H, gases.

It is deposited by the control of microwave plasma power, gas flow ratio, deposition pressure, and In-situ thermal treatment

temperature. The structure of aC:H (hydrogenated amorphous carbon) thin film is analysed by FT-IR spectroscopy. The

fraction sp® versus sp? bonding is very important to clear up the surface and interface of a-C:H film properties such as nano-
scale friction behavior. The sp° versus sp? bonding of a-C:H thin film is dependent on the deposition conditions, therefore,

nano-scale friction behavior is dependent on the deposition conditions.
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Fig. 1 Schematic diagram of ECRCVD system
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Fig. 2 Literal force of aC:H films with the various
deposition pressure conditions
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Fig. 3 Literal force according to roughness of a
C:H films
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Fig. 4 FT-IR peak deconvolutions of C-H
stretching regions for (A)7mTorr, (B) 15SmTorr,
(C) 36mTorr and (D) 40mTorr
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Table 1 Peak region contribution for (A)7mTorr,
(B) 15mTorr, (C) 30mTorr and (D) 40mTorr

Lateral Force (mv)

Depa Pressure(mTorr) (A) 0.1 nN (8} 0.5 N {C)0.5nN
40 27.80 35.07 54.19
38 24.75 32.46 38.92
22 23.08 32.34 67.45
19 29.27 38.37 85.60
17 29.13 42.33 60.58
13 26.07 38.70 82.93
7 25.34 44 .22 90. 11

Table 2 Literal force(mV) for various load
forces



