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ABSTRACT

The defects in a synthesized crystal of o-Al,O; used as substrate for growing of semi-conductor materials
such as GaN were examined by the conventional transmission electron microscopy (TEM), Large Angle CBED
and High-Angle Annular Dark Field (HAADF) STEM methods. The dominant defects found in the specimen
are basal microtwins with the thickness of ~2 to 32 nm and the associated strong strain field at the interface of
microtwin/matrix, basal dislocations and complex dislocations in the one of {2113} pyramidal slip plane. All
these basal and pyramidal dislocations seem to be strong related to basal microtwins. It was also found that the
density of defects is very uneven, In the certain area with the dimension of a few pum, the dislocation density is
quite high as an order of ~ 10'%cm?, but the average density is roughly estimated to be less than ~ 10%/cm?, as

is usually expected in general synthesized crystals.
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Fig. 1. (a) Bright field image of complex defects in a certain area of the specimen of sapphire substrate, (b) Diffraction pattern with
[T2TO| zone axis, The “.” in reflection index means i= —(h+k). The spots, (TO.4)1,(10.2)[, (TO.E)(, are due to reflections from
microtwinn shown in (d), {c) Dark field image from (10.2) reflection, (d) Microtwin image from (TO.E)‘ reflection. Note that
the images are rotated by 180° to the diffraction pattern of (b).
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Fig. 2. HAADF-STEM image of defects near an interface with
GaN. The incident beam direction is the same as that of
Fig. 1.
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400 nm-

Fig. 3. (a) Bright field image for an another area containing many de_fects, (b) Corresponding diffraction pattern with 154 10] zone
axis taken under TEMS5-3 mode, (¢) Dark field image from (12.1) reflection, (d) LACBED pattern taken at the area containing

the dislocation line (d.1.).
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Fig. 4. (a) Bright field image for an other different area from Figs. 1, 2, 3, (b) Diffraction pattern with [1100] zone axis. In this
pattern the basal twin reflections can not be observed (for detail, see text). The strong intensity of (00.3) is due to double

diffractions.
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Fig. 5. Bright field image of defects in GaN grown along
[0001] direction on the sapphire substrate used in this
experiment. The beam direction is close to [1010] of
GaN crystal.
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