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Tab.1 A Crystal (point group) symmetry and band-gap type for the semiconductors

Group IV 1A IFVI FVII Others
SC PG d/i SC PG dii SC PG d/i SC PG dli SC PG d/i

C On i BN Den i Zn0  Cev d Cucl Ta d MnO On i
S| On i BP Ta i S Ce d CuBr Ta d NiO  On i
Ge On i BAs T4 i NS  Ta d Cul Ta d GaSe Den d
Sn On do AIN G d ZnSe  Ta d AgCl On i INSe Den d
SC Ta i AP T4 i ZnTe Ta d AgBr On i BC:N D2
GeC Ta i AlAs T4 i CdsS Ce d Agl Ta
SnC Ta d AlSh T4 i CdS On i Agl Cev d
CS2Sn; D2 d GaN  Cev d CdSe Gy d
CGsSh D2 d GaP  Td i CdSe On i

GaAs Ta d CdTe T4 d

GasSb Ta d HgS Tua d

InN Ta/ Cov d HgSe Tu d

InP Td d HgTe Ta d

INAs  Ta d

INSh T4 d

SC = Semiconductors; PG= Point group ;d/i =direct or indirect gap
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An abinitio Computational Design of S-based Optoelectronic Materials

HUAN G Mei-chun
(Dept.of Physics,Xiamen University ,Xiamen 361005 ,China)

Abstract : A computational design of the semiconductor materials with specific functional has been became an important research
field in computational material's science. Owing to the properties of the semiconductor are depended on the electronic states and the
current carrier distribution at valence band top and conduction band bottom ,therefore the band-gap values and the symmetry of the
band extremes are the most attention problemsin materials design. In order to solve the bottleneck in the technical development of all-
silicon optoelectronic integration circuit ,to design a S-based new materials with direct band-gap and make it ,as an effective light e
mitter is a challenge work. On the bas s of the band-gap type analysis to many semiconductors,the main mechanisms of the band-gap
type transtion fromindirect to direct gap are givenin this paper. A new scheme for obtaining direct-gap semiconductorsis suggested
based on the symmetry concept ,core-states effect and electronegativity diff erences effect of the component atoms. These idea leads us
to design the S-based materials and the results shown that the new micro structure materialswithformulaVla/ Sw/ VIe/ Sm/ Vla are
the direct gap semiconductors,in which the crystal symmetry is tetragonal (for m=5 or odd) and orthorhombic (for m=6 ,even).
The Vla@e isa monolayer VI group elementsin the grown direction <001 > . The advantage of these materialsis that the lattice pa
rameter can be spontaneous matching with § (001) and the fabrication technology will be compatible with silicon microelectronic
technology. The materials may be easy to realize by a convenient scheme such as MBE ,MOCVD and U HV-CVD methods. It is expect
that the development of these new materials and related devices will exploit a more progress of the al-slicon OEIC and slicon pho-

tonic integration circuit (PIC) .

Key WOr ds : S-based materials;direct band-gap ;symmetry ;materials design



