[+ %] #2852
Korean Journal of Materials Research
Vol. 4, No. 4 (1994)

JZ‘J
rlo
o
2
1)
-3
<)
i
iha
o
o,
)

SiOZ‘(H Oﬂ %73(% Sti—xGex GL:L«] =
o)A ARz ¥

HZS ol AL o)A gy
Baaet) s WA R sy
R AAEANATE VR o Ew

A study of the crystallinity and microstructure of the Si,. xGex alloys deposited on the SiO;

at various temperatures
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Abstract The changes of crystallinity and microstructure and the Si, xGex/SiO, interfaces of Si; «Gex
alloys deposited on amorphous SiO, were studied as a function of deposition temperature. The crystallini-
ty, microstructure, and compositional uniformity of Si,.xGex alloys deposited on the SiO, at different
temperature were investigated by X-ray diffraction and transmission electron microscopy. And Si; xGex
/Si0, interface were investigated by high-resolution transmission electron microscopy. The Siy:Geq s
films were deposited on amorphous SiO, at 300°C, 400C, 500°C, 600°C, and 700C by Si-MBE. In the
film deposited at 300°C, only amorphous phase were observed. In the film deposited at 400°C, both amor-
phous and polycrystalline films were observed. Both phases were deposited simultaneously, but, at initial
film growth, amorphous phase prevailed over polycrystalline phase. As the film thickness increased, the
fraction of polycrystalline phase increased. At 500°C, thin amorphous layer was observed at 10nm from
Si0, surface. In the films deposited at higher than 600°C, only crystalline phase were observed. Polycrys-
talline films had columnar structure. Compositional uniformity for deposited films were good regardless
of deposition temperature. The interfaces of Si,.xGex/S10; were flat, whatever polycrystal or amorphous

was deposited on SiO,.
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Fig. 1. X-ray diffraction pattern of the Si,:Gey

films at different deposition temperature.
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Fig. 2. Variation of ratio I1{111)/1(220) of the Si,,

Geg 5 films at different deposition temperature.
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Fig. 4. Diffraction pattern of the Siy /Gey 1 films deposited on the SiO; at different temperature (a) 400C,
(b) 500°C, (c) 6007C, (d) 700C.
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Fig. 6. Cross-section TEM photographs of the Sis 1Ges  films deposited on the SiO; at 400TC (a) low magni-

fication image, (b) high resolution image.



Fig. 7. Planar TEM bright field image of the Sig;
Gey 1 films deposited on the Si0, at different tem-
perature (a) 500C, (b) 600°C (c) 7007C.
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Fig. 8. Cross-section TEM photographs of the Siy /Gey 5 films deposited on the Si0; at 500C (a) low magni-

fication image, (b) high resolution image.
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Fig. 9. Cross-section TEM image of the Sio /Gey 5 films deposited on the SiO, at different temperature (a)

500C, (b) 600C
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Fig. 10. High resolution TEM image of the Si, /Gey 3 films deposited on the Si0; at 600C
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