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Effect of Sintering Temperature on Electrical Preoperties of Sintered SiC
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In order to apply a sintered silicon carbide to electronic devices, the relationship between
sintering condition and electrical properties was investigated. High-A-phase silicon carbide was
sintered at varios temperatures between 1850°C and 2150°C for 0.5 hr in a vacuum furnace. The de
conductivity, ac conductivity and I-V characteristic were measured for each sample.

The electrical conductivity of samples sintered below 2040°C was several times as high as that of
samples sintered above 2050°C. The silicon carbides sintered above 2050°C showed remarkable
frequency dependence of conductivity and non.inear I~V characteristics, whereas the samples
sintered at below 2040°C showed slight frequency dependence of conductivity and was of ohmic

conduction.

In order to explain the experimental results, an energy band model was proposed, and electrical
conduction mechanism was discussed based on the model.
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Table 1 Chemical analysis of SIC powder.

Al 0.03 wt%

Fe 0.04 w1%
Free Si0s 0. 20 wt%
Free C 0.32 wt%

T f-SIC (R—s 3y FLON L F T A Y) T
b0, SIC BFiceE NS FLRESE Table 1 g
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Tig. 1 Electrical conductivity at 300K and
shrinkage of sintered SiC ag a function of
sintering temperature.
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Fig. 2 SEM photographs of etched surface of SiC sintered at

(D) 2040°C, (E), (F) 2050°C.
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Fig, 3 Results of X-ray diffraction of SiC
sintered at (A) 2000°C, (B) 2040°C, (C)
2050°C, (D) 2160°C.
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Fig. 4 Electrical conductivities at 300K of
sintered SiC as a function of frequency.
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Fig. 5 Electrical conductivities at 77 K of
sintered SiC as 2 function of frequency.
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Fig. 6 I-V characteristics at 300K of sintered
SiC.
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Fig. 7 Sketches of (A} idealized microstructure
model, (B} energy band structure model,
(C) equivalent circuit model of sintered SiC.
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Fig. 8 Microstructure and two dimensional
conduction models for SiC sintered at (A}
below 2040°C, (B) above 2050°C.
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