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Abstract

Major problems preventing the device-quality GaAs/Si heterostructure are the lattice mismatch
of about 4% and difference in thermal expansion coefficient by a factor of 2.64 between Si and
GaAs. Ge is a good candidate for the buffer layer because its lattice parameter and thermal
expansion coefficient are almost the same as those of GaAs. As a first step toward developing
heterostructure such as GaAs/Ge/Si entirely by a home-built PAE (plasma-assisted epitaxy), Ge
films have been deposited on p-type Si (100) substrate by the plasma assisted evaporation of solid
Ge source. The characteristics of these Ge/Si heterostructure were determined by X-ray diffraction,
SEM and Auger electron spectroscope. PAE system has been successfully applied to quality-good
Ge layer on Si substrate at relatively low temperature. Furthermore, this system can remove the
native oxide (8iO,) on Si substrate with in-situ cleaning procedure. Ge layer grown on Si substrate
by PAE at substrate temperature of 450°C in hydrogen partial pressure of 10 mTorr was expected
with a good buffer layer for GaAs/Ge/Si heterostructure.
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Table 1. Comparision of physical properity for Si,
Ge and GaAs at room temperature.
Thermal Theral Lattice
expansion conductivity constant
(x107¢/C) (W/em. C) (nm)
Si 2.6 1.5 0.5431
Ge 5.8 0.6 0.5646
GaAs 6.86 0.46 0.5653
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Table 2. Si substrate cleaning procedure.

Sequence Chemicals Time:(min) Remark
1 Acetone 10 Ultrasonic cleaning
2 D.L.water rinse 10
3 3H.S0O,: 1H:0, 9 Boiling
4 D.L.waterrinse 10 2 step
5 IHF © 10H,0, 20sec Dipping
6 D.L.water rinse 15
7 Spin drying Wafer drying
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Fig. 1. Schematic diagram of PAE apparatus.
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Fig. 3. The variation of substrate temperature and
RF power as a function of the time by PAE.
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Fig. 6. The variation of Ge(400)X-ray diffration lines as a function of substrate

under constant RF power of 30watt in hydrogen partial pressure of 10 mtorr.
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