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Abstract: B-Ga,0; crystal is a novel oxide semiconductor with wide bandgap, but its intrinsic conductive capabil-
ity is poor. Ion doping is an effective way to regulate conductivity, transparency and crystallinity of the crystal.
Transparent blue In:Ga,0; single crystal with the dimension of ¢8 mmx50 mm was grown by optical floating zone
method. The as-grown crystal is of good crystallization quality. After doping In’" ion, p-Ga,Os crystal has strong in-
frared absorption, and its thermal conductivity slightly decreases. At room temperature, the electrical conductivity
and carrier concentration of as-grown In:Ga,O; crystal are 4.94x 10 S/cm and 1.005%10" em™, respectively, which
are approximately one order magnitude higher than that of undoped B-Ga,0O; crystal. The electrical property of
In:Ga,0; crystal is sensitive to heat treatment. After annealing at 1200°C in air or in argon, its electrical conductiv-
ity decreases. These experimental results suggest that In’" ion doping can improve the electrical property of
B-Ga,Oj; single crystal.
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Fig. 1 Photograph of as-grown In:Ga,0; crystal
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Fig. 2 XRD pattern of In:Ga,0; crystal powder
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Fig. 4 Thermal conductivity curves of In:Ga,03 and B-Ga,0;
crystals vs temperature
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Fig. 5 Electrical conductivity curves of In:Ga,O; and B-Ga,0;

crystals vs temperature
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Table 1 Hall test results of In:Ga,0; and B-Ga,0; crystals

Temperature Hall resistance Carrier concentra-
Sample

/'C /(em*-C™h tion /cm™
25 5173.14 1.208x10"
B-Gas0, 50 5236.62 1.194x1012
75 5082.47 1.230x10
100 5227.01 1.196x10"
25 621.61 1.005x10'¢
1n:Gas0s 50 599.77 1.042x10'°
75 591.78 1.056x10'
100 585.72 1.067x10'
25 1523.65 4.102x10"
Ar annealed 50 1519.94 4.112x10"
In:Ga;05 75 1509.66 4.140x10"
100 1499.88 4.167x10"
25 5178.85 1.207x10"
Air annealed 50 5066.33 1.234x10"
[n:Ga, 05 75 5029.81 1.243x10'3
100 5025.70 1.244x10"
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