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We discuss the relation between microscopic
mechanism and macroscopic growth behavior.
First, we introduce a macroscopic theory of
growth behavior in semiconductor heter-
oepitaxy that includes the effects of the forma-
tion of Stranski-Krastanov (SK) islands and
the misfit-dislocations (MDs). This theory can
reproduce the various types of growth behavior
observed in heteroepitaxial growth. Next, we
have formulated a procedure for determining
the phenomenological parameters that includes
atomistic calculations. The critical thickness of
InAs/GaAs(110) obtained by this procedure is
in good agreement with the experimentally ob-

tained value.
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(SK ExfvBR) (Fig. 1(d)).
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Fig. 1 Schematic views of possible growth modes.
(a) 2D-coherent mode, (b) SK-coherent mode,
(c) 2D-MD mode, and (d) SK-MD mode.
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Fig. 2 Change in the free energy with layer thickness A.

By tracing the trajectory of the optimal growth mode,
the change in the growth mode can be described. Two
typical growth behaviors (FM and SK) are illustrated.
In this schematic figure, «, By, &, I, and M are set to
0.4, 0.04, 0.07, 60A and 1.0 X 10!! N/m? respectively.
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Fig. 4 An STM topographic image on a 5 ML-thick InAs film grown on GaAs(110) substrate.
The area size is 100 nm X 100 nm. (a) 2.8 ML-thick InAs thinfilm grown on GaAs(110) sub-
strate. (b) 5 ML-thick InAs film grown on GaAs(110) substrate.
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