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Structural Investigation of GaAs Tilt Grain Boundaries and
Secondary Boundary Dislocations
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Abstract

The atomic configurations of GaAs =19, {3311/331} [110] and =3 {111}/{111} [110] tit grain
boundaries were Investigated by HRTEM (High-resolution Transmission Electron Microscopy). The
boundary planes lie parallel to the crystallographic planes with high number density of coincident lattice
sites for given misorientations, exhibiting particular atomic structural units. Secondary boundary
dislocations with a core diameter of about 2nm were observed at boundary steps when a slight deviation
from exact Z-related misorientations occurs in the bicrystal system. The relation between the secondary
boundary dislocation and the boundary step was discussed based on a DSC lattice model,
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Fig. 1 High-resolution micrograph of a £ =19, (33 1,,/(33 1) [110] tilt grain boundary.
Bright spots are seen symmetric across the boundary, and a step is shown between the two boundary

segments indicated by arrows E and F.
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~y Fig. 2 (a) Lattice sites of grains A and B shown in Fig. la
7o) 'y @
7 /) are represented by dark dots.
®, L o,

K A Burgers crrcut s drawn around the observed step.

~d The reference lattice for this circuit is a DSC lattice
corresponding to 2,=19, [110] coincidence.
v

M (b) Atomic arrangement in the area indicated by G in (a)
-y

\ is illustrated. Open and closed circles represent Ga and
. fo) “" ' As atomic sites. The difference in size indicates two
. bl . different heights along the [110] axis,
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Fig. 3 [110] projection of two fec lattices, The lattices are rotated nto £ =19 coincidence orientation. The
Burgers vector of the observed secondary boundary dislocation in Fig, 2a is indicated by arrows.
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Fig. 4 (a) High-resolution micrograph of an area containing X =9 and X =3 related tilt grain boundaries, A
step is shown between S and N,
{b) Schematic of the high-resolution micrograph shown in (a).
{¢) High-resolution image enlarged from the area indicated by G in (a).
¥ =3, {1111/{111} boundaries are seen along the planes indicated by arrows E and F,
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Fig. 5 (a) Lattice sites on either side of the boundaries MN
and SP shown in Fig, 4a are represented by dark dots.
A Burgers circuit 15 drawn around the step; a DSC
lattice for X =3 misorientation is used as a reference
lattice. The faillure of this circuit Indicates that the
Burgers vector of a dislocation associated with the
presence of the step is a/3[111].

(b) Atomic arrangement in the area indicated by G in
{a) is illustrated. Ga and As atomic sites are
represented by open and closed circles: the difference in
size indicates two different heights along the [110] axis,
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