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Abstract

Ni/SiC Schottky diodes have been fabricated using epitaxial 4H-SiC and 6H-SiC wafers. The
epitaxial n-type layers were grown on n’ substrates, with a doping density of 40%10%m™ and a
thickness of 10um. Oxide-termination has been adopted in order to obtain high breakdown voltage
and low leakage current. The fabricated Ni/4H-SiC and Ni/6H-SiC Schottky barrier diodes show
excellent rectifying characteristics up to the measured temperature range of 550TC. In case of
oxide-terminated Schottky barrier diodes, breakdown voltage of 973V(Ni/4H-SiC) and
920V(Ni/6H-SiC), and a very low leakage current of less than 1nA at -800V has been observed at
room temperature. On non-terminated Schottky barrier diodes, breakdown voltages were
430V(Ni/4H-SiC) and 160V(Ni/6H-SiC). At room temperature, SBH(Schottky Barrier Height),
ideality factor and specific on-resistance were 155V, 1.3, 3.6 X10 2 0+ cm? for Ni/4H-SiC Schottky
barrier diodes, and 1.24eV, 1.2, 2.6X10 % 2 em® for Ni/6H-SiC Schottky barrier diodes, respectively.
These results show that both Ni/4H-SiC and Ni/6H-SiC Schottky barrier diodes are very prorising
for high-temperature and high power applications.
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Fig. 1. Schematic cross-section of Ni/SiC Schottky
barrier diodes.
(a) Oxide terminated structure. (b) Non-
terminated structure.
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Fig. 2. I-V  characteristics of oxide-terminated
Ni/4H-SiC  Schottky diode at room
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diode without oxide termination at room
temperature.
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Table 1. Summary of characteristics of Ni/SiC
Schottky diodes.
Ni/4H-SiC Ni/6H-SiC
w/o Oxide w/o Oxide
Termination | Termination | Termination | Termination
Breakdown
Voltage(V) 0 s 160 0
Schottky Barrier 1.59,
Hige | lacw | | 12|
Ideality Factor 108 13 124 12
Tum-on Voltage(V) 13 15 11 11
Renfohm cm) 0,006 0086 0006 0.006
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