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# 1 —rE RS P AIRR
Bk " e v h
C 13.5 0 13.5 0
Si 4,77 0 4.77 0
Ge 4.31 0 4.31 0
Sn 3.06 0 3.06 0
BAs 6.55 0.38 6.56 0.002
BP 7.44 9.68 7.47 0.006
BeTe 4,54 2.05 4.98 0.169
SiC 8.27 3.85 9.12 0.177
AlSb 3.53 2.07 4.14 0.250
BN 13.1 7.71 15.2 0.256
‘GaSh 3.55 2.10 4,12 0.261
BeSe 5.65 3.36 6.57 0.261
AlAs 4.38 2.67 5.14 0,274
BeS 6.31 3.99 7.47 0.286
AlP 4,72 3.14 5.67 0.307
GaAs 4,32 2.90 5.20 0.310
InSb 3.08 2.10 3.73 0.321
GaP 4,73 3.30 5.75 0.327
InAs 3.67 2.74 4,58 0.357
InP 3.93 3.34 5.16 0.421
AIN 8.17 7.30 11.0 0.449
‘GaN 7.64 7.64 10.8 0.500
MgTe 3.20 3.58 4.80 0.554
InN 5.93 6.78 8.99 0.578
BeOQ 11.5 13.9 18.0 0.602
ZnTe 3.59 4.48 5.74 0.609
ZnO 7.33 9.30 11.8 0.616
ZnS 4,82 6.20 7.85 0.623
ZnSe 4,29 5.60 7.05 0.630
HgTe 2.92 4.0 5.0 0.65
HgSe 3.43 5.0 6.1 0.68
CdS 3.97 5.90 7.11 0.685
CdSe 3.61 5.50 6.58 0.699
CdTe 3.08 4.90 5.79 0.717
- Mgs 3.71 7.1 8.01 0.786
Hgs 3.76 7.3 8.30 0.79
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INVESTIGATION ON THE IONIC CHARACTERISTIC OF CHE-
MICAL BOND IN COMPOUND SEMICONDUCTOR AND
THE EFFECT OF IT ON THE IONIC
RANGE PARAMETERS

Wang DEe-NiNg Wane WEI-YUuaN

(Shanghai Inssitute of Metallurgy, Academia Sinica)

ABSTRACT

Based on the molecular-orbital theory, the secular equation of molecule consisted of two
different atoms can be deduced. Solving the above equation, the quantitative expression of the
characteristic constant N and A for the linearly combined wave function of the compound and
the equation of the bond forming energy or the anti-bond forming energy are obtained. Us-
ing the difference between this two energies, the N and 4 can be related to the average energy
gap E. arised from the symmetric potential V,,, the energy gap C arised from the anti-sym-
metric potential V;,,  and the total energy gap E,, hence, the dependence of A on the frac-
tion of the spectrum ionicity f; and the ratio C/Ey are deduced. From the dependence of A on
fi. the expression connecting fi and the deviation coefficient y for the electronic stopping po-
wer of the compound may be obtained.

According to the above equations and considering the structural characteristic of zincblen-
de and wartzite structure, the reason which causes the difference of the deviation coefficient
y and the piezoelectric constant e,, between the two structures can be well explained. The
same turning point can be found in all the three curves expressing the dependence of C/Es, ¥,
and ¢,, on f respectively, hence, we could see that the bond and structural property of cry-
stal will be the most essential cause which results in the change of chemical and physical pro-
perty of semiconductor compound.



