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Sample preparation techniques are absolutely important for structural analysis. Widely used techniques
such as mechanical polishing and microtome fabrication have proved to be highly effective techniques.
However, these techniques have severe limitations regarding fabrication of hard materials, and obtaining
wide useful observation areas, which make the fabrication of particularly composite layered materials ex-
tremely difficult. To alleviate these difficulties a recently developed broad argon ion beam Cross Section
Polisher (CP) was used to fabricate various composite materials. The application of CP requires an elabo-
rate and skillful sample pre-treatment that is unique to the nature of each sample and which enhances the
possibility of a wide variety of surface analysis methods to be applied to the sample. In this paper we in-
troduce typical examples of the application of CP as a sample preparation technique for surface analysis.
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Fig. 1. Methods used for sample preparation for cross-sectional
observation and analysis. (a) fracture sampling, (b) mechanical
polishing, (c) microtome, and (d) FIB fabrication.
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Fig. 2. Photograph of CP.
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Fig. 3. Principle of CP fabrication.
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Fig. 4. Fabrication methods of SiO, aggregate. (a) fracture
sampling, and (b) CP fabrication.

CP 0 LTIk & 5O M BRI 23 72V IR TE
TIMTLTLZeFus, MTEARATLES. ZHs
KL T Y BERIFMH LW, £DOEE CP
ML ZAT 5 LB & BB O BICBRII NP &, I
ML ZESS 2 IFNEETH L. £ 2T, Fig. 5
(R HETIM L 2T -2, £9°, A 7% TERIK
OFREMEGIVHL, vV ar vz n—Zh—KR
NR—=Z2 T FFTE. ZoREO ) aryx
N—{ANZHERA Z 7~ b LT 21T o 72,

rough surface

cut off portion of
sphere surface

@)

[ shielding plate | <t

-z-._-.‘} —

carbon paste

(b)

Fig. 5. Method of CP fabrication of SiO, aggregate.
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Fig. 6. Observed cross-sectional SEM images of SiO, aggre-
gate. (a) fracture sampling, and (b) CP fabrication.
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Fig. 7. Fabrication Method of polymer film with embedded
particle for CP fabrication.
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Fig. 8. Observed cross-sectional SEM image of polymer film
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Fig. 9. Observed cross-sectional SEM image of poly-
mer film with embedded polymer particle.
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Fig. 10. Fabrication method of LED lamp for CP..

Fig. 11. Optical micrograph of LED lamp after CP fabrication.
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Fig. 13. Fabrication method 1 of LED chip for CP.
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Fig. 14. Optical micrograph (a) and SEM image (b) of LED
chip after CP fabrication 1.
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Fig. 16. Fabrication method 2 of LED chip for CP.
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Fig. 17. Optical Micrograph (a) and SEM image (b) of LED
chip in PMMA after CP fabrication 2.
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Fig. 18. SEM images of LED chip after implanting in indium.
(b) Magnified portion of the inset shown in (a).

x10° CP_1.spe

0.8

0.6

0.4

. . . . . . . . . . .
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Kinetic Energy (eV)

Fig. 19. Auger spectrum of LED chip after CP fabrication.
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