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Table 1.  Parameters of Tersoff potential function®3.

SR Si Ce
AleV 1.8308x10? 1.769x 10
B/eV 4.7118x10? 4.1923x102
A /A 2.4799 2.4451
p/A-1 1.7322 1.7047
B 1.1000x10-6 9.0166x 10~7
n 7.8734x10~1 7.5627x10~!
¢ 1.0039x10° 1.0643x10°
d 1.6217x 10! 1.5652x 10!
h —5.9825x 10~ —4.3884x10~!
R/A 2.7 2.8
S/A 3.0 3.1

ﬂf XSi—Ge = 1.00061 .
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L(x‘c

L
Si
Si Ge
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Y
0 Y z \ Interface

1 Si/Ge BEHIR B
Fig. 1. Schematic diagram of simulation of Si/Ge interface.
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Fig. 2. Diagram of stress calculation of Si and Ge system.
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Fig. 3. Variation of stress at Si/Ge interface under

different sizes of Ge.
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Fig. 4. Relationship between distance Lgg e and Ge when
stress is relaxed to 200 MPa.
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Fig. 5. Effect of different point defect density on stress at

Si/Ge interface in buffer layer.
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Fig. 6. Effect of different point defect density on the stress.
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Fig. 7. Relationship of the Si/Ge interface stress difference
and the single defect interface stress difference with the

defect density.
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Molecular dynamics study of release mechanism of stress at
Si/Ge interface on a nanoscale
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Abstract

In this paper, the stress distribution of Si/Ge interface and the mechanism of the point defect buffer layer
in the stress release process of Si/Ge structure on a nanoscale are studied by the molecular dynamics method.
The results show that in a one-dimensional interface model, the stress relaxation at the Si/Ge interface is
closely related to the size of Ge of the simulation, and there is an approximately linear relationship between the
decrease rate of interface stress and the size of Ge. The vacancy defect is introduced into the Ge film near the
Si/Ge interface, and a point defect rich buffer layer forms, reducing the stress at the Si/Ge interface
significantly. As the defect density in the buffer layer increases, the interface stress decreases step by step.
Moreover, in the paper examined also is the mechanism by which the buffer layer affects the interface stress.
The relationship between the stress variation caused by the point defect in the pure Ge structure and the defect
density is compared and analyzed. The introduction of the defect buffer layer and the increase of the defect
density can accelerate the release of the Si/Ge interface stress. The internal mechanism of the stress reduction
would be that the defect introduces the compressive stress, which can offset the tensile stress generated by the
lattice mismatch of the Si and Ge structure. Then the Si/Ge interface stress is reduced. Besides, as the defect
density increases, the compressive stress introduced by the defect increases and the interface stress decreases.
The examination shows that the introduction of the defect buffer layer into the growth of the pure Ge film on
silicon can reduce the probability of the dislocation defect by structuring the buffer layer to reduce interface
stress. And this method is indirectly confirmed by preliminary study of silicon-based Ge film growth with low-

temperature buffer layer method.

Keywords: Si/Ge interface, molecular dynamics, interface stress, defect buffer layer
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