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For analysis of deep interfaces with high depth resolution, we proposed a technique to prepare thin sam-
ples by a focused ion beam (FIB) and performed Auger electron spectroscopy (AES)-sputter depth profiling
of processes samples. We can prepare samples of thin interface layers existing deep in the sample and ob-
tain sputter depth profiles without deterioration of depth resolution. A comparison of cross-sectional line
profiles of multilayers with the depth profiles obtained by the present technique revealed that the contami-
nation and oxidation of the surface of the cross-sectional sample provides incorrect information of exis-
tence of carbon or oxide layer which do not exist actually. We also found out that depth profiling of
non-conductive materials can obtained without influence of charge-up.
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Fig. 2. Schematic of the part soldered on the printed circuit board (PCB).
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Fig. 3. Photographs taken during the sample preparation process. (a) The optical microscope image after mechanical polishing. (b)
The enlarged image of the region A in (a). (c) The scanning ion microscope image taken during the FIB processing. The observed
region corresponds to that indicated by B in (b). (d) and (e) are the laser microscope images of the part-side and PCB-side of the sam-
ple set on the TEM grid.
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Fig. 4. Schematic of the cross-section of the multilayered sub-
strate.
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Fig. 6. AES depth profiles of the separated surfaces of (a) the part-side and (b) the PCB side. Thick solid line: Pb, thick broken line:
Sn, chain line: Pd, dotted line: C, thin solid line: Ni, thin broken line: P.
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Fig. 7. AES depth profiles of the reference samples. The soldering times are (a) 2 and (b) 5 sec, respectively. Thick solid line: Pb,
thick broken line: Sn, chain line: Pd, dotted line: C, thin solid line: Ni, thin broken line: P.
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Fig. 8. (a) a SEM image and (b) the AES line profile of the cross-section of the multilayered substrate. Thick solid line: O, dotted line:

C, thick broken line: Ti, thin solid line: W, chain line: Cu.
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Fig. 9. (a) SEM images of the specimen and (b) the AES depth profile of the Cu/TiW interface of the multilayered substrate. Thick
solid line: O, dotted line: C, thick broken line: Ti, thin solid line: W, chain line: Cu.
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Fig. 10. (@) SEM images of the specimen and (b) the AES depth profile of the Ti/Cu interface of the multilayered substrate. Thick
solid line: Ohigh, thin solid line: Olow, dotted line: C, thick broken line: Ti, thin broken line: W, chain line: Cu, thin broken line: Si.
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Fig. 11. AES spectra obtained during depth profiling of the refuse/Ti interface. (a) Cr-MNN and Si-LVV, (b) O-KLL and (c) Ti-LMM.
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