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(a) RIBIR 5.14x 107 5.14 x 107
(b)B HiHA ~0 3.05 x 10%
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B TH AT 20 1) & ik R AL 25 Rk 5
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WL BB 2R 1 3 A IE K.
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BN p B A, RERR T8 FE RS Rk /N, M EE TR B
Z 1) 3C-SiC, B 7 & KRNI T E, F B,
Al 5 2 35 2 BRAR L f PR, 17 B-Al JL 5 22 1 H
BEL 32 B-2p A1 Al-3p HI3L [FI S0, 76 BB 4410
Sfih BN T 33% 45, ARSI B, Al .45
ZAHLE, B-Al $E45 7 B R B 5 1 1 Ae A 34

ARSI FUN G383 D90 b K 2 1 52 S R AL A R,
AEH BRI OR 5 BANA SR CASTEP tH B2 5
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Abstract

The lattice parameters, band structure, density of states, effective mass, carrier concentration and electrical resistivity of 3C-SiC in
different doped forms (undoped, B-doped, Al-doped and B-Al co-doped) are calculated using the plane wave ultrasoft pseudopotential
based on density functional theory. Calculations indicate that as the B or Al replaces Si atoms, both the conduction band and valence
band shift to higher energy level. The top of valence band shifts quicker, resulting in the decrease of the band gap. B-Al co-doped
3C-SiC shows the narrowest bandgap while the pure one has the widest. Effective mass of B-doped 3C-SiC decreases but that of
Al-doped 3C-SiC increases; while B-Al co-doped 3C-SiC effective mass, whose value approaches to the undoped, can be understood
in terms of different compensation. As the acceptor impurities, B and Al will greatly increase the carrier density of valence band top,
and the carrier density of the co-doped is three times as Large as the B-doped or Al-doped 3C-SiC. In addition, B-Al co-doping has the

lowest resistivity among the four doping forms displaying its significant advantages in electrical property.

Keywords: 3C-SiC, B-Al codoping, electrical resistivity, first principles
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