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Instrumental Analysis and Reliability Evaluation Technologies Supporting Sophistication of

Manufacturing Engineering
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In the field of manufacturing engineering, instrumental analysis and reliability evaluation technologies are playing a critical
role in a broad range of product development processes from the design phase through to mass production and quality control.
When dealing with the various issues that arise in development and manufacturing, it is desirable to select a suitable analysis and
evaluation technology while estimating a generative model based on the mechanism of the phenomena concerned. It is also
necessary to improve sensitivity, precision, and other related characteristics, and to increase the amount of information available
in order to enhance the accuracy of estimation.

The Toshiba Group has been engaged in activities to enhance the sophistication of instrumental analysis and reliability eval-
uation technologies, as well as activities to expand the applicable ranges of these technologies. As an example of improvement
of performance, we have conducted experiments that have confirmed the advantage of sputtered neutral mass spectrometry
(SNMS) over conventional secondary ion mass spectrometry (SIMS) when measuring the distribution of impurity concentrations
atthe silicon oxide-silicon (SiO,-Si) interface for evaluation of the reliability of semiconductor devices. As an example of enlargement
of the quantity of information available using different technologies, we have developed a fatigue life analysis technology com-

bining mechanical strength evaluation with resin flow analysis.
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Infrared spectra of molding compounds after curing
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Comparison of depth profiles obtained by SIMS and SNMS
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Injection-molded part and X-ray computed tomography (CT) image
of its fiber orientation
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Relationship between number of cycles and stress amplitude
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Analysis model and contour plot of maximum principal stress
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Vector plot of fiber orientation
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Comparison of SN (stress vs. number of cycles to failure) curves with
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Result of fatigue analysis
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