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Molecular Orbital Method for Semiconductor Compound
Range Parameter Calculation

Wang Dening and Wang Weiyuan
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Abstract

Using molecular orbital method, the range parameters of compound semiconductors are
treated. The theoretical model and the calculated method are provided not only in positive, but
also in negative deviation systems.

In treating, we find that all 1II-V compounds have positive deviation, all 11-VI compounds
have negative deviation, and all the deviation coefficients depend not on implanted energy, but
on chemical bond.

For compound semiconductors with zincblende and wartzite structure, the overlap integral
San is calculated by use of sp® hybrid orbital method in negative or positive in all 1I-V1 or 11I-V
compounds respectively and is one of the important reasons resulting in deviation from the
Bragg law.

The calculated electronic stopping power and range parameter in He*—CdS and CdTe,
H*—+CdTe and B*—=CdHgHgTe systems with negative deviation are in agreement with the expe-
rimental results and the agreement also exists in Li*=>ALO;, Si*=>GaAs Be*—InP and N*=+
GaP systems with positive deviation. )





