Structural properties of GeSi/Si heterojunction compound
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Abstract

In order to prepare the Ge,Si;.«/Si(111) heterostructure by solid phase epitaxy (SPE), about 1000A of Au
and about 1000A Ge were sequentially deposited on the Si(111) substrate. The resulting Ge/Au/Si(111)
samples were isochronically annealed in the high vacuum condition. The behaviors of Au and Ge during
thermal annealing and the structural properties of Ge,Sij« films were characterized by Auger electron

spectros'copy (AES), X-ray diffraction (XRD) and high resolution transmission electron microscopy (TEM).
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The a-Ge/Au/Si(111) structure was converted to the Au/GeSi/Si(111) structure. Defects such as stacking

faults, point defects and dislocations were found at the GeXSil-X(111) interface, but the film was grown

epitaxially with the matching face relationship of GexSii.x(111)//Si(111). Twin crystals were also found in

the GexSi;.x(111) matrix.
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Fig. 1 AES depth profile for the samples prepared
by thermal annealing the GefAu/Si(111)

sample at different temperatures for 15 min
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Fig. 2 XRD spectra for Ge,Siix films prepared
by two step annealing the Ge/Au/Si(111)
sample at different temperatures for 15

min.
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Fig. 3 TEM photograph of Auw/Ge,Si;./Si(111)
annealed at 400T for 15 min. arrow
indicates Au.

Fig. 4 HRTEM lattice image along Si(110) of
Au/Ge,Si, Si(111) annealed at 400C for
15 min,

Fig. 6 Twin band in diamond lattice. Plane of

main drawing Si (11 0).
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Fig. 6 TEM photograph of Au/Ge,Sii./Si(111)
annealed at 440C for 15 min.
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Fig. 7 TEM photograph of Au/Ge,Si;/Si(111)
annealed at 470C for 15 min.
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Fig. 8 HRTEM lattice image anlong Si(110) of
Au/Ge,Si;./Si(111) annealed at 470TC for
15 min.
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