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ABSTRACT

The interfacial structures of ZnSe/GaAs which were grown by single chamber MBE at
300°C were investigated by high resolution transmission electron microscope working at 300
kV with resolution of 0.18 nm. The interfaces of ZnSe/GaAs whose thickness is 2,700 nm
are wavy and extensive stacking faults were formed in ZnSe epilayer but the interfaces
maintained the coherency with the substrate GaAs. The stacking faults are formed in
{111} planes and their sizes are 10~20 nm in length and two or three atomic layer in
width with the density of 10°/cm®. Micortwins and moire fringes are also observed.
However, in 10 nm ZnSe epilayer, the interfaces are pseudomorphic and only moire
fringes are observed in local areas. The cylindrical defects which are perpendicular to the
interface with 50~60 nm in length, were observed with the interval of 50 nm at
ZnSe/GaAs interfaces in 2,700nm epilayer. The origin and character of these defects are

unknown, however, they played a role of producing the structural defects at the

interfaces.
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FIGURE LEGENDS

Cross-sectional TEM micrograph of ZnSe/GaAs interface and ZnSe epilayer grown by MBE at
300°C up to 2,700 nm.

Electron diffraction patterns of various layers in ZnSe/GaAs epilayer which was grown to 2,700
nm : a)[110] zone of ZnSe epilayer; b) [110] zone axis of ZnSe/GaAs interface; c) [110] zone

- axis of substrate GaAs

HRTEM micrograph of ZnSe/GaAs interface and ZnSe epilayer showing the extensive formation
of stacking faults. The thickness of epilayer is 2,700 nm.

HRTEM micrograph of ZnSe epilayer illustrating the stacking faults which were formed in
<111> directions

HRTEM micrograph ZnSe/GaAs interface grown to 10 nm. No stacking faults are found. Only
Moire fringes due to tilt of crystal during the growth were observed.

a) Cross—sectional TEM micrograph showing the unidentified defects which are perpendicular to
the interface of ZnSe/GaAs; b) HRTEM of defect as shown in a). '
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Fig. 5




