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The interface stoichiometry and the wrong bonds between like atoms are important subjects of
consideration in the study of grain boundary properties of compound semiconductors. The polar and
non-polar interfaces are defined from the interface stoichiometry. A general definition of the
interface stoichiometry has been presented. The atomic and electronic structures of one type of
coincidence til boundary in SiC, the {211} =3 boundary, have been calculated on the base of the
reconstructed models by using the self-consistent tight-binding method. These have been compared
with the previous results of the {122) ¥=9 boundary in SiC. It has been shown that the wrong
bonds make the houndary energy fairly high by the repulsive electrostatic energies and generate
localized states at the band edges. It has besn also shown that the different bond lengths of the
wrong bonds affect the local bond distortions to a great extent at the interfaces, which determines
the relative stability between the present models. The stability of the wrong bonds in the interfaces

of general heterovalent compound semiconductors has been also discussed.
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Fig. 1 Atomic models of the {122} =9 boundary in the zinc-blende
structure : {a), N-type polar interface; (b}, P-type polar interface ;
{¢), non-polar interface. Atomic positions are projected along the
<011} axis. The open and closed circles indicate the cation and anion
atoms, respectively. Dashed lines in the crystals are examples of the
boundaries deviding the bulk regions and the interface regions
following the method praposed by Chetty and Martin®,
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Fig. 2 p2mm’ (1%2) model of the {211} ¥ =3
boundary in SiC, Two types of paratwins, (a}
Type A and (b) Type B, are shown. Atomic
positions are projected along the (011> axis.
The open and closed circles indicate the cation
and anion atoms, namely Si and C atoms,
respectively. Arrows indicate the reconstructed
bonds along the {011 axis.

(a) (b)
Fig. 83 pm {1x2) model of the {211} ¥=3
boundary in 3iC, Two types of paratwins,
{a) Type A and (b)) Type B, are shown.
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Table 1 Energy values and hond distortions of
the models of the (211} ¥=3 boundary in SiC.
Energy values are the increases per period
against the bulk values, and Ey is the inter-
facial energy. drsi-c and A% are the distortions
of the Si-C bond lengths and of the bhond
angles. drsi-si and Arc-c are the changes of
the lengths of the wrong bonds against the
bond lengths of bulk $i and bulk diamond.
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Fig. 4 Relaxed atomic structure and atomic
charges of Type A of pm (1x2) model of
the {211} ¥=3 boundary in SiC. Atomic
positions are projected along the {011} axis.
The circles and the double circles indicate C
and 3 atoms, respectively. The numbers
inside the circles indicate the effective atomic
charges, —(@Q:—Z:), expressed in units of e.
Those in the bullt crystal are 0. 45e.
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