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Optical Simulation Technology for Wafer Defect Inspection Systems
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With the recent advancements in miniaturization of semiconductor device design rules, there is growing demand for optical inspection systems

that can detect smaller defects of interest (DOI) in semiconductor devices.

The performance of inspection systems has been improved by the introduc-

tion of complex optical conditions in illumination and collection systems, including the use of shorter wavelengths and polarization filters.
However, a great deal of effort is required to adjust the optical conditions to the optimal levels.

In order to overcome these problems, Toshiba has developed a simulation technology to estimate the magnitude of defect signals for given optical
conditions of an inspection system.  This simulation makes it possible to shorten the period of product development by preparing candidate optical
conditions without the risk of signal reduction caused by variations in the process before trial production.
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Outline of wafer defect inspection
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Optical simulation method for defect inspection
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Comparison of experimental and simulation images of short defect (wave-
length: 365 nm)
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Comparison of experimental and simulation images of background and
short-defect signals for various wavelengths
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Dependence of defect contrast on thickness of dielectric film A
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Simulation models of short and open defects
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Dependence of defect contrast on polarization of illumination
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Dependence of defect signal of dark-field system on technology node
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