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ABSTRACT : Practical difficulties for preparing a good cross-
sectional specimen of GaN-based materials for transmission elec-
tron microscopy have arisen due to large difference of mechanical
properties between hard ceramic substrate and soft GaN-layered
materials. Uneven polishing, sudden cracking, delamination, and
selective sputtering during the conventional wedge polishing tech-
nique are often encountered as experimental hindrances. The pre-
paration technique based on Strecker’s method can be applied to
overcome these difficulties, which eventually leads to mechani-
cally stable TEM samples independent of the mechanical proper-
ties of materials. The basic idea is to use hard ceramic dummy
filler for embedding the sample of interest into the dummy frame.
In this study, we applied this technique into preparing cross-sec-
tional TEM specimen of the GaN-based materials with mechani-
cal instability and demonstrated usefulness of this hard dummy
filler method in which the possible modifications of the sample of
interest during the preparation must be avoidable. In addition,
practical precautions during the preparation were discussed. (24}
5, 253, $7, A2, AT, S, $AA, Fen:
Alumina dummy Z47]Z o] &3t GaN 7]1:5. whalx) 2 o] ©h
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Fig. 1. Optical overviews of cross-sectional TEM specimens of GaN/sapphire substrate: Examples of (a) the specimen prepared by conventional
wedge polishing process in which the deformation and damage of the system has often arisen and (b) the specimen which shows a mechanical

damage-free prepared by the alumina dummy filler method in this study.
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Fig. 2. Design of alumina dummy filler for the preparation of cross-sectional TEM specimen of GaN/sapphire sample: Drawings of (a) the
cylinder frame and (b) the insertion-slit which are components of alumina dummy filler. (¢) Geometrically schematic depiction as expected for
the use of the method. The scale unit in this drawing is mm.
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Fig. 3. Schematic representation of the sample preparation using alumina dummy filler in preparing a cross-sectional TEM specimen of
GaN/sapphire sample.
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Fig. 4. TEM results of the cross-sectional TEM sample of GaN/sapphire prepared by the alumina dummy filler method. The solid-line square in

(a) indicates the location of (b) in the sample.
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