TABLE 5.2-2

—_——

Energy Gaps of the Binary lll-V Compounds

Experimental energy gap, E, (V)

Type of T pend

Compound  energy gap 0°K  Rel.  300°K Rel of energy gap, E,(T) (eV)
AlP indirect 252 a 245 a 252-318 % 10°*TI)(T + 588y
AlAs indirect 229 b 2163 b 2239-6.0 x 10°*TH(T + 408r
AlSb indirect 1.687 ¢ 1.58 d 1.687-497 x 10°*TIAT + 213)
GaP indirect 2318 ¢ 2261 e 2338-5771 = 107*TN\T + 372)
GaAs direct 1519 f 1424 g 1.519-5.405 % 107*T/(T + 204)
GaSb direct 0810 & 0726 i 0.810-3.78 x 10"*T (T + 94y
InpP direct 1421 1351 1.421-3.63 x 10-*TIYT + 162y
InAs direct 0420 & 0360 | 0.420-2.50 x 10~*T(T + 751
InSb direct 023 m 012 0.236-2.99 x 10-*T)T + 140y

TABLE 523 Selected Properiles of lll-V Binary Compounds

Electron Conduction band Valence band Dielectric Reflrnctive Thermal

affinity effective mass effective mass constant index conductivity
Compound  x(eV) Ref m, Rel. m,  Rel. [ Rel.  atE,,A Rel.  o(Wfcm-deg) Rel
AlP S e = - 0%0m, f S 3027 y 09 T
AlAs — e 0.15m, g 0.9mg f 101e, ¢ 378 g 091 ]
AlSb 3.64 a 0.12m, h 098my f l4de, r >34 2 057 T

\__ GaP 40" p 0.82m, i 060my J Ile, s 3452 aa 0.77 r

GuAs 405 ¢ 0.067m,  k 048m, k 131z, ¢ 3.655 bb 0.44 Jis
GaSb 4.03 c 0.042m, h 0d44my | 157¢ wu 382 cc 033 I
Inp 44 4 0.077my, m 064m; n 1242, v 3450 dd 068 s
InAs 454 ¢ 0023m, m 040m, o 14.6e, w ~352 w 027 T
InSb 45 ¢ 0.0145m, p 040m, p 1776 x ~40 e 0.17 s

Table 1. Malerlal parameters lor varlous 2|
and elaslic conslants ¢,,, ¢,, and c,, (In 10" dyn crrl""
polentials a, and a,|I") as calculaled within Van de Wall
gaps E (), E (X), E.iL} (at room temperature} and shear delormal

a's model-

ductors. Laltice

I a (In A) at room temparature
[151:- Valence-band average E, o 8nd hydrostallc delormallon
solld approach (In eV; (5)). Spin-orbit splittings A,, band
tion potentials b and d (In eV; [15] and {22], excep! where

Indicaled).

a - Gy O * [ EjN  EX) Ej L) &, a.(ln b d
AP 5451 132 063 062 —8.09 007" 358 2.45 a1t 315 —554 -16"
AlAs 5660 125 053 054 —749 028 295 216 280* 247 —554 —-1.5*
AlSb 6136 088 043 041 868 065 222 161°  221° 138 -6.987 —-14 —43
QaP 5451 141 062 070 —740 008 274 2.28 263 170 =7.14 -15 —-48
GaAs 5653 118 054 059 —692 034 1.42 191° 173 148 747 —-1.7 —48
GaSb 6098 088 040 043 —825 082 072 1.05° 076° 079 —6.85 -20 —48
InP 5860 102 058 048 —7.04 011 1.95 2217 205" 127 —5.04 -18 —42
InAs 6.058 003 A5 040 -—86T 038 0,38 137" 107" 100  —8.08 =18 L]
InSb 6479 068 a,as 030 —6.00 001 017 183  003' 038 -8.17 -2 -80
* Present work [18).
S17].
=|21).
4[10].

Table 2. Band

gap (al I') and spin-orbil splil-

ling bowing paramelers.
ClE;) C(dy) Relerence

AlAs,Sb, _, 0.84 0.15 [18)
Al.Ga,_,P 0.0 0.0 [20)
Al,Ga,_,As 0.37 0.0 [17, 27]
AlGa,_, 0.47 0.30 [21)
Alln,_.,P 0.0 0.0 (22, 18)
Al ln, _ As 0.70 0.15 [22, 18]
GaP,As, _, 0.21 0.0 22]
GaAs,Bb, _, 1.2 0.60 (22, 18]
Ga,in,_,P 0.79 0.0 [22, 28)
Ga,ln,_, 0.38 0.15 {23, 29)
Ga,ln, _, 0.42 0.0 [22)
InP,As,_, 0.28 0.10 [24, 18]
InP,Sb, _, 1.3 0.75 [25, 18]
InAs,Sb, _, 0.58 12 (22, 29)




