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Abstract

‘We have investigated bulk and hetero—epitaxial
growth of GaAs single crystal. Various growth techni-
ques such as HB, HZM and VGF for high quality
bulk GaAs were successfully developed by appling the
~ specially designed DM(direct monitoring) furnace.
Al GaAs/ GaAs superlattice structure and
InyGagxAs/ GaAs epilayers were also grown by
MOCVD and VPE, respectively. The characterization
of GaAs single crystals and epilayers was made by
X-ray diffraction, Hall effect, PL, chemical etching and
angle lapping technique.
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Fig 1. Photograph of GaAs:In single crystal grown by HB technique.
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Fig 2. Distribution of indium concentration in the In-doped HB GaAs
measured by DCXD(doble crystal X—ray diffractometry).
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Fig 3. Distribution of EPD in In-doped HB GaAs along the different
solidified fraction.
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Table 1. Electrical properties of GaAs:In by HB technique.

Resistirity Mobility Carnier
Wafer no. (0 - cm) (eri/ V.sec) concentration
(oif)
5 2.1x107 3500 8.2x10'
15 24107 3700 7.1X10%
25 2.1x107 3300 8.810'
35 2.4%10? 3200 8.2X10"
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Fig 4. Schematic diagram of DMF with CCD camera.
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Fig 7. Distrbution of EPD of GaAs:In along the growth direction
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Fig 11. Distrib.ution of EPD in undoped VGF GaAs along the diffe-
rent solidified fraction.
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Table 2. Electrical propertics of undoped GaAs grown by VGF tech-

nique.

Solidified | Resistivity | Mobility Carrier conc.

fraction | (0 —cm) | (cnf/ V.sec) (cil)
0.4 | 3.4X107 3680 5.0%10'
008 | 32X1072 3910 5.0x10'
020 | 35X10% | 3570 5.0%10"
041 | 3.6X107 3190 5.5x10'
0.56 | 1.1x107 3790 1.4%107
076 | 42x10° 3220 4.6x10"
0.83 | 22x107° 940 | 9.5%10"
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Table 4. Calculated values for(aa*/ a),, (Aa®/a), (Aa/a), and x
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