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A step plays an important role in the growth process by molecular beam epitaxy, as it serves an active site for incor-
porating adatoms on the surface. The shape of steps changes by incorporating an adatom, which in turn changes the be-
havior of adatoms around the step. The shape and the motion of steps are well correlated with adatom kinetics during
the growth, Based on a Monte Carlo simulation, such a step dynamics is studied of the epitaxial growth on vicinal sur-
faces of Si(100) and GaAs(100). There are two types of monatomic height steps on Si(100) and two types of biatomic
height steps on GaAs{100). Common and different features during the growth on Si and GaAs are pointed out by show-
ing the morphologies as well as the surface step density variations.
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Fig. 1 Schematics of the attachment of atoms to a step edge. (a) A
single atom arrives at a step edge. A site denoted by * s
most favorable site for a coming atom to be incorporated
and stabilized. (b) Two atoms meet at a step edge. (¢) Three
atoms meet and form a linear chain along the step. (d)
Three atoms form a peninsula which gives rise to three fa-

vorable sites denoted by *.
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Fig. 2 (a) Schematics of two types of monatomic height step
Ss and Ss. S, step is perpendicular to dimers on the up-
per terrace and S parallel to them: {b) Schematics of
an island formed on $i{100) surface. The longer di-
mension of the island is perpendicular to the dimer di-
rection.
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Fig.3 Iilustrations of step motion during the growth on a

vicinal Si(100) surface. (a) The initial arrangement of
S:and Sy steps. Tx and Ty denote the terraces in the up-
per side of 5, and S, steps, respectively. T} terraces are
denoted by hatched lines. (b) As the growth proceeds,
the advancement of S; step is faster than S step and
the length of T terrace becomes long. An island starts
to be formed on the Ty terrace, as the length of the T
terrace Is longer than the mean free path of an adatom
on the terrace. (c) Sy step catches up S, step to form a
nearly Dy like biatomic height step. (d) The island
grows and coalesces with the propagating Do step.
The Dy step disappears and the S, step position shifts
suddenly to the forward direction.
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Fig. 4 Variations of surface morpholegy during the growth obtained by the simula-
tion. The growth rate is I ML/s and the temperature is 950 K. {a), (b), (¢) and
(d) are the morphologies at 25, 7.5 5, 15 s and 19 s, respectively.
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Fig.5 () Schematics of two types of biatomic height step (A and B) on 4 GaAs
(100) surface. (b) and {c) The side view of atomic arrangement at A step
and B step, respectively, The filled circle denotes an As atom and the open

circle a Ga Atom.
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Fig. 6 Variations of surface step density during the growth
on GaAs(100) vicinal surfaces 2° misoriented toward
[011] {&) and [011] (b). The growth temperatures are
denoted in the figure. The growth rate of Ga is (1.4
ML/s and that of Asis 1 ML/s.
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Fig.7 Variations of surface morphelogy during the growth
on 2 GaAs(100) vicinal surface 2° misoriented toward
{011]. Only two terraces are shown. The upper terrace
correspords o the upper side of the figure. (a) and (b}
are morphologies at 2 s and 3 s after starting the
growth at 830 K. {¢) and (d) are these at 860 K.
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Fig. 8 Variations of surface morphology during the growth
on a GaAs(100) vicinal surface 2° misoriented toward
[{)Il]. (a) and (b) are morphologies at 2 s and 3 s after
starting the growth at 866 K. (c) and (d) are those at
830 K.
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