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Junction of Porous SiC Semiconductor and Ag Alloy
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Abstract Silicon carbide is considered to be a potentially useful material for high-temperature electronic devices, as
its band gap is larger than that of silicon and the p-type and/or n-type conduction can be controlled by impurity
doping. Particularly, porous n-type SiC ceramics fabricated from [B-SiC powder have been found to show a high
thermoelectric conversion efficiency in the temperature region of 800C to 1000C. For the application of SiC
thermoelectric semiconductors, their figure of merit is an essential parameter, and high temperature (above 8007T)
electrodes constitute an essential element. Generally, ceramics are not wetted by most conventional braze metals,.
but alloying them with reactive additives can change their interfacial chemistries and promote both wetting and
bonding. If a liquid is to wet a solid surface, the energy of the liquid-solid interface must be less than that of the
solid, in which case there will be a driving force for the liquid to spread over the solid surface and to enter the
capillary gaps. Consequently, using Ag with a relatively low melting point, the junction of the porous SiC
semiconductor-Ag and/or its alloy-SiC and/or alumina substrate was studied. Ag-20Ti-20Cu filler metal showed
promise as the high temperature electrode for SiC semiconductors.
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Fig. 1. The contact of metal and n-type semiconductor
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Fig. 3. Scanning electron micrograph of the specimen
heat treated at 900C for 0.5h in Ar atmosphere.
(upper : porous SiC, middle : Ag, lower : SiC
substrate)

Fig. 4. Scanning electron micrograph of Ag (upper) /
SiC substrate (lower) interface.
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Fig. 5. EDX Ag dot pattern of Ag (upper) / SiC
substrate (lower) interface.

Fig. 6. EDX Si dot pattern of Ag (upper) / SiC
substrate (lower) interface.
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Fig. 7. Scanning electron micrograph of the porous SiC
(upper) / Ag (lower) interface.
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Fig. 8. EDX Ag dot pattern of the porous SiC (upper)
/ Ag (lower) interface.
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Fig. 9. EDX Si dot pattern of the porous SiC (upper)
/ Ag (lower) interface.
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Fig. 10. Scanning electron micrograph of the specimen
heat treated at 1300C for 0.5h in Ar
atmosphere. (upper : porous SiC, middle :
Ag-30Ti-10Cu filler metal, lower : alumina
substrate)

Fig. 11.

Scanning electron micrograph of the filler metal
(upper) / alumina substrate (lower) interface.
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Fig. 12. EDX Ti dot pattern of the filler metal (upper)
/ alumina substrate (lower) interface.

Fig. 13. Scanning electron micrograph of the specimen
heat treated at 1300C for 0.5h in Ar
atmosphere. (upper Ag-20Ti-20Cu filler
metal, lower : alumina substrate)

Fig. 14, EDX Ti dot pattern of the porous SiC (upper)
/ filler metal (middle) / alumina substrate
(lower) interface.
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