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Research and development of ion implantation technique for SIC semiconductor have been performed. Hot-
implantation of Pionsinto 6H-SiC raises the electron concentration in P-implanted n-type layers, showing that the hot-
implantation enhances the electrical activation of P donors. The hole concentration in Al ion implanted 6H-SiC is found
to increase due to co-implantation of C ions. Thisfact demonstrates that the electrical properties of Al-implanted p-type
layers are improved by the C co-implantation. Using the ion implantation methods, SiC-based metal-oxide-
semiconductor field-effect-transistors (MOSFETS) have been successfully fabricated. These results indicate that hot- and

C co-implantations are quite useful for the fabrication of SiC devices.
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Fig.1 Dependence of the electron concentration a room
temperature (RT) on implantation temperature in 6H-
SiC implanted with P at 1x 10%, 7x 10, 1x 10%,
and 5x 10™Icm?.
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Fig. 2 Temperature dependence of the electron concentra
tion in 6H-SIC samples implanted with 1x 10%
(squares), 7x 10* (circles), and 5x 10" PIcm? (trian-
gles). Open and closed symbols represent the results
for RT- and hot-implanted samples, respectively. Hot-
implantation was made at 12000 for the doping of 1
x 10" and 7x 10®PIcm?, and at 8000 for 5x 10"
PO cm®-doping. The fitting results are aso shown as
solid linesin thefigure.
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Fig.3 Change in the hole concentration a RT due to co-
implantation of C at RT or 80001 for 6H-SIC samples
implanted with 2x 10 and 2x 10"Al0cm?. The
mean concentration of co-implanted C is 1x 10%]
cmé. Implantation temperature is denoted in parenthe-
Ses.
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Fig. 4 Hole concentration at RT in CI Al co-implanted 6H-
SiC samples as a function of the mean concentration
of co-implanted C atoms. The mean concentrations of
Al are 2x 10" and 2x 10"Icm?. Al and C were im-
planted at RT and 8000 , respectively. Broken lines
represent the hole concentration in the samples im-
planted with Al only.
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Fig. 5 Temperature dependence of the hole concentration in
6H-SIC samples implanted with Al (open squares)
and CIAI (closed squares). The mean concentrations
of implanted Al and C are 2x 10 and 1x 10"0cm?,
respectively. The implantation temperature RT or 800
O for eachionisgiven in the parentheses. The fitting
results are shown as solid lines in the figure.
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Fig.6 Drain current-drain voltage curves for n-channel
enhancement-type 6H-SIC MOSFET fabricated by
using hot-implantation of P at 8000 . The gate length
x width of the MOSFET is 10 pmx 200 um. The
channel mobility in the MOSFET is estimated to be
52 cmAVs.
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