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Fabrication of 6H-SiC MOSFET and Digital IC
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Abstract

6H-SiC MOSFETs and digital ICs have been fabricated and characterized. PMOS devices are
fabricated on an n-type epilayer while the NMOS devices are fabricated on implanted p-wells. NMOS
and PMOS devices use a thermally grown gate oxide. SiC MOSFETs are fabricated using different
impurity activation methods such as high temperature and newly proposed laser annealing methods.
Several digital circuits, such as resistive road NMOS inverters, CMOS inverters, resistive road NMOS

NANDs and NORs are fabricated and characterized.
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Table 1. Various sample conditions.
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Table 2. Conditions of ion implantation and
electrical activation of impurities.
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25 dose Gy | % sl
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Fig. 1. Overall process flow of SiC CMOS.
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Fig. 3. CMOS inverter circuits(a), layout(b), and
voltage transfer characteristics(c)(sample 1).
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Fig. 4. Inverter circuits using NMOS and load
resistor(a), layout(b), and voltage
transfer characteristics(c)(sample 2).
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Table 3. Pulse measurement results for  the
inverter using excimer laser annealing.
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resistor{a), layout(b), and pulse
measurement results(c){(sample 2).
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Table 4. Pulse measurement results for the
NAND and NOR circuits.
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00 1 (20.00 V) 00 1 (20.00 V)
01 1 (20.00 V) 01 0 (258 V)
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11 06G3HWV) 11 0 (258 V)
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