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Abstract The optimized conditions for the cross-sectional TEM sample preparation using tripod polisher and
ion-beam miller was confirmed by AFM and TEM. For the TEM observation of interfaces including InGaN
layers like InGaN/GaN MQW structures, the sample preparation by the only tripod polishing was useful due
to the reduction of artifacts. On the other hand, in case of the thick nitride films like ELO, PE, and superlattice,
both tripod polishing and controlled ion-beam milling were required to improve the reproducibility. As a result,
the ion-beam milling with the 60° modulation showed the minimum height difference between film and
sapphire interface and the ion-beam milling of the 80° modulation showed the broad observable width.
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Fig. 1. Schematic diagram showing the position of the Ga
atoms in GaN(0001) grown on Al,05(0001).
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Fig. 2. (a), (b), and (c¢) Sample cutting procedure. (d) The
TEM sample with a wedge shape obtained by tripod polisher.
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Fig. 3. (a) The principle of ion-beam milling using rotation modulation. (b) Phase diagram of the InGaN pseudobinary system.
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Fig. 4. (a) TEM result of a sample prepared by the conventional ion-beam milling. (b) HRTEM image showing In clustering effect

observed in InGaN/GaN MQWs.
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Fig. 5. TEM images prepared by (a) and (c) short time ion-beam milling and (b) and (d) long time ion-beam milling. Quantum
dot-like image (In fluctuation) showing the dark contrast was observed in a sample prepared by long time ion-beam in (b). The
precipitates of triangular shape were observed in a sample prepared by long time ion-beam in (d).
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Fig. 6. Photograph showing thickness fringe, which indicates
the very thin sample thickness.
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Fig. 7. The AFM height profiles of the cross sectional TEM specimen of GaN (~ 2 um)/Al,O; samples using the ion-beam milling
conditions of (a) 0° (continuous ion-beam milling), (b) 60°, and (c) 800 rotation modulation.



604

Table 1. Summary of AFM results.

Sector speed

. Height difference  Ion-milled width
control condition

3
A

0° 6538 A 1.8 um
60° 3000 A 2.0 ym
80° 4074 A 2.3 um
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