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Mechanical characteristics of polycrystalline 3C-SiC thin
films using Ar carrier gas by APCVD

Ki-Bong Han and Gwiy-Sang Chung’

Abstract

This paper describes the mechanical characteristics of poly 3C-SiC thin films grown on Si wafers with thermal oxide.
In this work, the poly 3C-SiC thin film was deposited by APCVD method using only Ar carrier gas and single precursor
HMDS at 1100 °C. The elastic modulus and hardness of poly 3C-SiC thin films were measured using nanoindentation.
Also, the roughness of surface was investigated by AFM. The resulting values of elastic modulus E, hardness H and the
roughness of the poly 3C-SiC film are 305 GPa, 26 GPa and 49.35 nm respectively. The mechanical properties of the
grown poly 3C-SiC film are better than bulk Si wafers. Therefore, the poly 3C-SiC thin film is suitable for abrasion,

high frequency and MEMS applications.
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Fig. 1. Surface photography of 2" poly 3C-SiC thin films
grown on thermally oxidized Si wafers.
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Fig. 2. The measurement position of nanoindenter.
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Fig. 4. AFM image of grown on thrmal oxided Si substrate
poly 3C-SiC thin films.
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Fig. 5. Load-displacement curve of poly 3C-SiC thin
films.
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Modulus vs Displacement Into Surface
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Fig. 6. Elastic modulus according to depth of poly 3C-SiC
thin films.
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Hardness vs Displacement Into Surface
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Fig. 7. Hardness variations according to depth of poly 3C-
SiC thin films.
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