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Ohmic contact formation of single crystalline 3C-SiC for
high temperature MEMS applications
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Abstract

This paper describes the ohmic contact formation of single crystalline 3C-SiC thin films heteroepitaxially grown on
Si(001) wafers. In this work, a TIW (Titanium-tungsten) film as a contact matieral was deposited by RF magnetron sputter
and annealed with the vacuum and RTA (rapid thermal anneal) process respectively. Contact resistivities between the TIW
film and the n-type 3C-SiC substrate were measured by the C-TLM (circular transmission line model) method. The contact
phases and interface the TIW/3C-SiC were evaulated with XRD (X-ray diffraction), SEM (scanning electron microscope)
and AES (Auger electron spectroscopy) depth-profiles, respectively. The TiW film annealed at 1000 °C for 45 sec with
the RTA play am important role in formation of ohmic contact with the 3C-SiC substrate and the contact resistance is
less than 4.62 x 107~ Q-cm’. Moreover, the inter-diffusion at TiW/3C-SiC interface was not generated during before and
after annealing, and kept stable state. Therefore, the ohmic contact formation technology of single crystalline 3C-SiC using
the TiW film is very suitable for high temperature MEMS applications.
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Table 1. Deposition conditions of TiW thin films

Parameter Deposition conditions
Target TiW 2" diameter
RF Power 200 W
Substrate single crystalline 3C-SiC film
Target-substrate distance 8cm
Working gas Ar: 20 sccm

Substrate Temp. Room Temp.
Working pressure 5.0 x 1072 Torr
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Fig. 1. (a) Surface photography of TiW electrodes and (b)
geometry for contact resistivity measurement of
TiW/3C-SiC.
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Fig. 2. XRD variations of TiW thin films; (a) before
annealing, (b) vaccum (1000 °C, 30 min) and (c)
RTA (1000 °C, 45 sec).
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Fig. 3. Surface SEM images of TiW thin film: (a) before
annealing, (b) vaccum (1000 °C, 30 min) and (¢)

RTA (1000 °C, 45 sec).
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Fig. 4. AES deph profiles of TiW/3C-SiC; (a) before

annealing, (b) vaccum (1000 °C, 30 min) and (c)
RTA (1000°C, 45 sec).
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Fig. 5. I-V Characteristics of TiW/3C-SiC contact depen-
ding on annealing conditions.
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depending on annealing conditions.
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