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Motion Vector Based Overlay Metrology Algorithm for Wafer Alignment

Lee Hyun Chul” - Woo Ho Sung™

ABSTRACT

Accurate overlay metrology is essential to achieve high yields of semiconductor products. Overlay metrology performance is greatly
affected by overlay target design and measurement method. Therefore, in order to improve the performance of the overlay target,
measurement methods applicable to various targets are required. In this study, we propose a new algorithm that can measure image-based

overlay. The proposed measurement algorithm can estimate the sub-pixel position by using a motion vector. The motion vector may

estimate the position of the sub-pixel unit by applying a quadratic equation model through polynomial expansion using pixels in the
selected region. The measurement method using the motion vector can calculate the stacking error in all directions at once, unlike the

existing correlation coefficient-based measurement method that calculates the stacking error on the X-axis and the Y-axis, respectively.
Therefore, more accurate overlay measurement is possible by reflecting the relationship between the X-axis and the Y-axis. However,
since the amount of computation is increased compared to the existing correlation coefficient-based algorithm, more computation time
may be required. The purpose of this study is not to present an algorithm improved over the existing method, but to suggest a direction
for a new measurement method. Through the experimental results, it was confirmed that measurement results similar to those of the

existing method could be obtained.
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Fig. 2. AIM Target Measurement
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