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Fig. 1 AFM images of Ge quantum dots formed on 6°~off Si(001) substrate by depositing 0. 9nm Ge film at

RT.subsequently annealing at different temperature for 3min

(a)630C: (b)640TC; (¢)660T: (d)680T
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Fig. 2 Atomic model of the Si(001) (down). Si
(6°-off) (middle) and Si( 111) surfaces
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Fig. 3 AFM images of Ge quantum dots formed on
6°-off Si(001) substrate by depositing 0.9nm Ge
film at RT, subsequently annealing at 640C for dif-

ferent times (a)3min: (b)30min
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Fig. 4 AFM images ol Ge quantum dots formed on
different substrates by depositing 0. 9nm Ge film at
RT. subsequently annealing at 640°C for 3min (a)
Si( 6°-off) substrate; (b)Si(001) substrate
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Fig. 5 Raman spectra of Ge quantum dots
formed on different substrates by depositing
0.9nm Ge film at RT.subsequently annealing
at 640C for 3min  a: Si(001) ( 6°off) sub-
strate; b:Si(001) substrate
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Fig- 6 AFM images of Ge quantum dots on differ—
enl substrates, formed by depositing 0. 7nm Ge film
at 640°C  (a)Si( 6°-off) substrate; (b)Si(001)sub-

strate
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Growth of Ge Quantum Dots on Vicinal Si( 001) Substrate
by Solid Phase Epitaxy

Hu Dongzhi, Zhao Dengtao, liang Weirong, Shi Bin, Gu Xiaoxiao, Zhang Xiangjiu and Jiang Zuimin
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Abstract: Ge quantum dots growth on vieinal Si(001) substrate by solid phase epitaxy is described. The optimum temperature
for solid phase epitaxy is found to be 640°C. It is also found that the critical thickness for Ge islanding growth is smaller on
vicinal Si(001) substrate than that on Si(001) substrate. T he activation energy of Ge quantum dots growth on vieinal Si(001)
substrate is estimated to be 1. 9eV, which is much larger than that 0. 3eV on Si( 111) substrate. The quantum dots growth on

vicinal Si(001) substrate by solid phase epitaxy shows a high thermal stability.
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