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Fig. 1 Energy levels in GaAs/AlAs

3.1 XPSH@H&

N T WS Si JZXT GaAs/AlAs 47 B (R Y,
WAVEK T 3 FhFE S, A LEAE S GaAs/AlAs FITY
Si JZ21 GaAs/AlAs, Si JZEE 534 0. 5SM L, IML
] GaAs/AlAs PIFEfh.

n" —GaAs( 100) LK |, 28 580°CJi %A )5, &
620°CHA 0. Sum 1) GaAs 281022, FEA 25nm 11
AlAs, 2R J5 K5l B 3] 480°CHEAT 10nm Si J24EK,
Si ZAKeH)E, EK 2nm GaAs o )2, ARG
JETHH] 590°CHEAT AME A1) GaAs 4, o
Si JAFE D GaAs MVEREE N 10nm, & Si J2H:
GaAs ME KL IR 120m, FE & &5 H & 2 fr
7.

GaAs(12nm) GaAs( 12nm)

GaAs( 10nm)

Si(IML) Si(0.5M L)

AlAs(25nm)

AlAs(25nm) AlAs( 25nm)

GaAs( 0. 5um)

GaAs( 0. 5um) GaAs(0. 5um)

GaAs(n*) GaAs(n*) GaAs(n")

Pl 2 XPS #E S AR R

Fig.2 Sample structures of XPS measurement
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Fig.3 Sample structures of electrical measurement
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Fig. 4 XPS spectra of Al2p and Ga3d levels
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Table 1 Results of XPS measurement and energy offset
—BF/ev. Gadd | AI2p | AEa | aEV | aB
Samples -
G. 1\:&/(0 SML H|}f~\]-\s 19.295 | 73. 862 | 54.567 | 0.567 | 54.00
GaAs/AlAs 19.295 | 73. 812 | 54.517 | 0.517 | 54.00
GaAs/(IML Si)/AlAs 19.195 | 73.912 | 54.717 | 0.717 | 54.00
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Fig. 5 Distributions of carrier densities in samples
480, 540 and 600°C are the growth temperatures of
GaAs.
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Fig. 6 DLTS spectra of samples grown at 480, 540
and 600C
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Tuning GaAs/AlAs Band Discontinuities and Influence
of GaAs at Different Growth Temperatures
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Abastract: GaAs/Si/AlAs heterojunctions prepared by M BE are examined. T he Si interlayer is found to tune the valence-band
offset to 0.71eV by XPS. The profile of the 0. SML Si interlayer at different growth temperatures are investigated by C-V
technique. The results reveal that the lower growth temperature for GaAs epitaxial layer is required to localize the Si interlay—

er, whereas for lower temperature the more defects occur in the erystal by DLTS.
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