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Control of carrier concentrations by addition of B,0; in Si-doped vertical
gradient freeze (VGF) GaAs single crystal growth
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Abstact Si-doped GaAs single crystals were grown by vertical gradient freeze using PBN crucibles. The amount of oxide
layer B,O; in PBN crucible was changed (0~0.2 wt%) and measured the concentration of carriers. The segregation
coefficients of Si in GaAs melt decreased rapidly from initial 0.1 to 0.01 as the amount of B,0O; increases. At the same
time, concentration of carriers was shown to decrease. It is likely that the reaction between dopant Si and B,0O; in GaAs
melt results in the reduction of Si dopants (donor) while increase in the amount of boron (acceptor). The thin layer of
B,0; glass in PBN crucible was proved to be a better way to reduce defect formation rather than the total amount of
B,0,.
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Fig. 1. Sketch of Vertical Gradient Freeze (VGF) furnace used
in this experiment.

Table 1
Sample treatments and conditions of PBN crucibles (total weight
of GaAs melt was 2500 g)

Conditions PBN Added amount of  Total amount of
treatment  B,0O; B.O;

A Baking 5g 5¢g

B Oxidation 2g 29¢

C Oxidation 0Og 09¢g

D Baking 0Og Og
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Fig. 2. Variation of carrier concentration as a function of total
amount of B,O;.
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Fig. 3. Change of segregation coefficient k of Si in GaAs crystals
by addition of B,0O;.
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Fig. 4. Three sections (I, II, 1II) of wafer surface for EPD
measurement.
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Fig. 5. Dependence of EPD on PBN treatments and sections of
wafer surfaces.
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