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ABSTRACT

Calculation of the amount of excess arsenic charge has been carried out for the single
crystal growth of GaAs with 1-T HB(single temperature zone horizontal Bridgman)
method which has no low temperature arsenic zone, Based upon the investigation of the
thermochemical properties of the Ga and As system, a general equation for the excess
amount of arsenic element could be derived as a function of the charge weight of GaAs,
dimension of the ampoule and temperature gradient of the furnace. From this result, a
theoretical background of the 1-T HB method has been constructed for the single crystal
growth of GaAs.
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Table 1. Calculated partial pressures of dis-
sociation from GaAs melt along the
liquidus line (T : liquidus temp., YAs
1 activity coefficient of As in GaAs
melt, P,,, P,, : partial pressure of

each vapor species over GaAs melt)

T(K) YAs P P, PasytPasy

As2
(atm) (atm) (atm)

1243.48 0.1025 8.820 E-58.130 E-7 8.880 E-5
1364.75 0.1725 2.852 E-31.040 B4 2.957 E-3
1447.33 0.2751 2.990 E-23.960 E-3 3.400 E-2
0.40 1493.95 0.4030 0.159 6.248 E2 0.221
0.45 1508.95 0.4733 0.298 0.192  0.490
0.50 1513.005 0.5435 0.530 0.511  1.042

0.55 1509.00 0.6122 0.746  1.200  1.948
0.60 1497.03 0.6779 1.010 2514  3.524
0.70 1448.50 0.7956 1.375 8.232  9.606
0.80 1361.84 0.8918 1.192 18.98  20.17
0.90 1214.28 0.9640 0.468 2580  29.27
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