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Application of depth profile for organic materials in TOF-SIMS (Time-of-flight secondary ion mass
spectrometry) has been spread rapidly by utilizing Cey ion beam and Ar-GCIB (Ar gas cluster ion beam). In
order to obtain accurate chemical depth distributions, we developed a cross-section observation method in
TOF-SIMS using Ar-GCIB. This report describes the result of studies for usefulness in this method. A
cross-section observation maintaining molecular structures can be obtained in this method, it is therefore,
useful for structure analysis of complex organic materials by depth distributions of molecular species in an
accurate scale, which is difficult in three dimensional sputter depth profile.
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Fig.1. Schematic illustration of the Ar-GCIB cross-section
imaging method.
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Fig.2. Changes of the secondary ion intensities (a) with respect to the sputter time, (b) with respect to the depth after correction

of the sputter rate in each layer.
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Fig. 4. Optical microscope image of cross-section of adhesion tape/PET film. Cross-sectioning was performed by ion milling.
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Fig. 5. Negative ion spectra at PET region extracted from
acquired data as shown in Figs. 3 and 4. Cross-sections
were prepared by (a) Ar-GCIB and (b) ion milling.
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Fig. 6. Result of Ar-GCIB depth profiling of wrap film, and typical CNO™ images at respective layers. Size of the image was 50

X 50 um?.
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Fig. 7. Three dimensional images of CNO(green) and C2H (purple), (a) before and (b) after the scale correction. Size of the
image was 50 X 50 X 10 pm?.

1) PE: 1.5 ym

2) PE + Nylon: 2.0 um
<—3)PE: 0.5 um
<—4) Nylon: 2.0 pm
<—35) PE: 0.5 um

%6) PE + Nylon: 2.0 um

7) PE: 1.5 um

Green: CNOr, Purple: C,H-

1) PE: 1.5 uym

2) PE + Nylon: 2.0 um

<—3)PE: 0.5 um

<—4) Nylon: 2.0 um

<—5)PE: 0.5 um
_Ié) PE + Nylon: 2.0 pm

» _I_7) PE: 1.5 um

Green: CNOr, Purple: C,H-

Fig. 8. (a) X-Z and (b) ¥-Z plane images extracted from three dimensional image of Fig. 7(a). For comparison, negative ion image
of cross-section by Ar-GCIB, and SE image of cross-section produced by ion milling were shown in (a’) and (b”), respectively.
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Fig. 9. Negative ion spectra extracted from 4th nylon layer of
wrap film. Cross-sections were prepared by (a) Ar-GCIB and
(b) ion milling.
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Fig. 10. CN- and CNO" images of the cross-section of wrap film.
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