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Analytical Electron Microscopy for the Determination of
Polarity of M-V Semiconductor Crystals

Syo Matsumura, *Takao Morimura and **Kensuke OKki

Faculty of Engineering, Kyushu University
*Faculty of Engineering, Nagasaki University

**Graduate School of Engineering Sciences, Kyushu University

The dynamical diffraction of incident electrons brings in information on the polarity of a
noncentrosymmetric crystal. We have examined the convergent — beam electron diffraction
(CBED) and the energy dispersive x-ray (EDX) spectroscopy under their appropriate dynamical
diffraction conditions as the techniques to determine the polarity of zinc-blende type (F43m)
crystals of M-V semiconductors. The CBED method has a wide applicability, being feasible with
a conventional transmission electron microscope and possessing no severe restriction except for
alloy-systems, e.g. Gaxln,-xAs, in which the structure factor of such a relevant reflection as g
= 200, vanishes at a given composition x and then the phase of the structure factor rotates
by # rad. Alternatively, the EDX method has an advantage of being independent of the phase
relation. The latter method was applied to characterize {111} twin boundaries in Gaoolne,As, and

revealed that the polar direction is unchanged between the twinned crystals.
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Fig. 3: Calculation of incident electron Fig. 4 : Thickness-averaged electron
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Fig. 3 Positive secondary ion mass specta of alumina, mullite

and reaction layer between molten Al and mullite

substrate at 1073K for 3600s.
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