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A 38-D surface profile measurement system for measuring step-height and lateral dimension
of a gap with submicron size and its experimental results are described. This system is based
on the differential heterodyne with two-beam-scanning. The two beams at different frequencies
are generated from an acoustooptic deflector by driving an electrical signal which has two
frequency components. The two beams with preferable synthetic light intensity distribution
are scanned on the gap at 0.02 um step distance. The AC and DC signal components of the
reflected light signal are detected individually at the same time. From the phase change of
the AC signal, the step-height is measured with accuracy of + 1nm. From the light intensity

change of the DC signal, the gap dimension is measured with accuracy of =+ 20nm.
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Fig. 1 Block diagram of step-height and lateral dimension measurement system
based on two-beam scanning type differential laser heterodyne method.
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Fig. 2 Optical arrangement of the measurement system.
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