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Tab. 1  Crystal parameters of geometry optimization

LBV Al a/nm b/nm ¢/nm V/nm’ /MR eV
CrSi, 0.8759 0.4380 0.6308 0.209 597 -16122.34
CrSi, : V 0.8326 0.4422 0.6294 0.212 569 -15632.92
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Fig. 5 Total density of state and Partial density of states
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First — Principles calculation of the band structure of V — doped CrSi,

ZHOU Shi-yun', XIE Quan®, YAN Wan-jun', CHEN Qian’
(1. Department of Physics, Anshun College , Anshun 561000, China;
2. College of Electronic Science & Information Technology , Guizhou University, Guiyang 550025, China)

Abstract; The energy band structures and density of states of intrinsic CrSi, and V — doped CrSi, have been
calculated using the first — principles pseudo — potential method based on density functional theory ( DFT) with
generalized gradient approximation ( GGA). The calculated results show that CrSi, is an indirect transition semi-
conductor with its narrow energy gap of 0. 35 eV ; the density of state near the Fermi surface is mainly composed
of Cr 3d and Si 3p state electron. After doping V ,the Fermi level enters valence band,the width narrows with the
indirect band gap width AE, =0. 25 eV. The density of state near the Fermi surface is mainly composed of Cr 3d,
Si 3p and V 3d state electron. Atom V becomes the acceptor to contribute some holes at the top of valence band
and CrSi, change into p — type semiconductor and improves the electrical conductivity of material.

Key words : semiconductor materials ; CrSi, ; doping ; band structure ; first — principles



