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A New Method of Noncontact Measurement for 3D Microtopography
in Semiconductor Wafer Implementing a New Optical Probe
based on the Precision Defocus Measurement

Heui Jae Pahk*, Woo Jung Ahn**

ABSTRACT

In this paper, a new method of noncontact measurement has been developed for a 3 dimensional topography in
semiconductor wafer, implementing a new optical probe based on the precision defocus measurement. The developed
technique consists of the new optical probe, precision stages, and the measurement/control system. The basic principle
of the technique is to use the reflected slit beam from the specimen surface, and to measure the deviation of the specimen
surface. The defocusing distance can be measured by the reflected slit beam, where the defocused image is measured by
the proposed optical probe, giving very high resolution. The distance measuring formula has been proposed for the
developed probe, using the laws of geometric optics. The precision calibration technique has been applied , giving about
10 nanometer resolution and 72 nanometer of four sigma uncertainty. In order to quantitize the micro pattern in the
specimen surface, some efficient analysis algorithms have been developed to analyse the 3D topography pattern and
some parameters of the surface. The developed system has been successfully applied to measure the wafer surface,
demonstrating the line scanning feature and excellent 3 dimensional measurement capability.
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