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Abstract

SiC is replacing the position of silicon in the power semiconductor field due to its superior resistance to adverse
conditions such as high temperature and high voltage compared to silicon, which occupies the majority of existing
industrial fields. In this paper, the gate of 4H-SiC Planar MOSFET, one of the power semiconductor devices, was
formed with aluminium to make the contrast and parameter values consistent with polycrystalline Si gate, and the
threshold voltage, breakdown voltage, and IV characteristics were studied by varying the channel doping
concentration of SiC MOSFET.
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Fig. 1. Industries where Si can be replaced by SiC.
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Fig. 2. Cross view of SiC planar MOSFET structure.
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Fig. 3. Current density of SIC MOSFET in on state.
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Fig. 4. Defect of SiC and oxide bond.
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Fig. 5. SiC MOSFET oxide break field.
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Table 1. Parameter value of SiC planar MOSFET.
B 1. SiC planar MOSFETS| LIf2{0|E{ %t

Parameter Value
P-base Pitch 4.3um
P-base Depth 0.6um

P-implant Pitch 2.3um
N-implant Pitch 1.2um
Channel Pitch 0.5um
tox 0.06um
N-implant Doping 1.0%%cm 3
P-implant Doping 1.02%¢cm—3
Epi Doping 7.0%cm ™3
P-base Doping 1.0%8cm—3
Oxide Pitch 3.0um
Channel Round 0.05
Ox-EF 6.0°cm—3

Fig. 6. SDesign of SiC planar MOSFET.
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Fig. 7. Simulation of threshold voltage according to
channel doping concentration.
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Table 2. Simulation results of threshold voltage according
to channel doping concentration.

B 2 i ZHSE #He0| M2 SiC planar MOSFET
ZEITY AIZH|0[HZ

—=rd

Channel Dop Value Vth
1.07cm™3 6.6V
5.017cm™3 6.35V
1.08%cm™3 5.98V
5.0'%cm 3 5.89V
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Fig. 8. Simulate threshold voltage as a function of
P-base doping concentration.
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Table 3. Simulation results of threshold voltage according
to channel doping concentration.
B3 2 EEsT0 OE EEHMUY AlEoiMEn

A8 o]5 p-base doping BEol wel HIIAA
H| 513t} o] Bl AAFe] Hikof wt 10%2] 24
S 1H519S 1 p-base EFEEE 1.07em ?
2 7KE 1900Vg &A%} p-base EHEEE 5.0
Yem*2 7HE 1700VE 2442 AA6kct
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