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Abstract Si/Si,.Ge, MODFET structures, incorporating linearly-graded buffer layers have been grown by Gas-
Source Molecular Beam Epitaxy. The growth temperature of the graded layers has not significantly changed the
distribution of misfit dislocation. However, the surface undulation and surface defects were increased with in-
creasing growth temperature. In Si/Si;.Ge, MODFET structures, the densities of misfit dislocations near the Si-
active layers were considerably reduced in comparison with the region of graded layers. The electron mobility
of Si/Si,»Gex MODFET structure has increased with lowering the growth temperature.
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Fig. 1. Schematic Si/Si;,Ge, MODFET structure grown

by gas-source MBE (DL: Device layer, UBL: Uniform

buffer layer, LGB: Linearly graded buffer layer, Si-BL:
Si buffer layer, Si-Sub: Si substrate).
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Fig. 2. Typical cross-sectional TEM image of Si/Si),Ge,
MODFET structures having linearly-graded buffer layer
growth temperatures (e.g. T = 565°C).
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Fig. 3. Plan-view TEM bright field micrographs of Si/
Si;Ge, MODFET structures having linearly-graded
buffer layers grown at 565°C. a) g =220, b) g =220.
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Fig. 4. Profile of Ge distribution in Si/Si;..Ge, MODFET

structures by thin foil energy dispersive X-ray spect-

rometer (UBL: Uniform buffer layer, LGB: Linearly

graded buffer layer, Si-BL: Si buffer layer, Si-Sub: Si
substrate).
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Fig. 5. The change in the surface roughness of Si/

Si..Ge, MODFET structures grown by gas-source

MBE, as a function of growth temperature a) T¢=
615°C, b) T¢=565°C, c) T =520°C.
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Table 1

Electron mobilities of Sii.Ge/Si/Si;Ge, (Xge=10.3)
MODFET structures grown by GS-MBE, as a function
of growth temperature

Electron mobility Growth temperature (°C)

(cm'/Vs) 615 565 520
300K 158 28 4
77K 800 916 1120
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