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National Chiao Tung University

ABSTRACT

The lithography is a critical process of integrated circuits manufacturing, and
directly influences the limit of critical dimension. The alignment and exposure
represents two major technologies in“photolithography. With the increase of the
wafer diameter and the shrinking of the feature size, the control of the overlay
error becomes the key factor of maintaining the yield of products. Therefore the
overlay error should be compensated by a more reliable method. , If the overlay
error exceeds the limit of design rule tolerance, the outcome of short circuit will
decrease the yield of products. It is important to model the overlay errors and then
to compensate them into tolerances. The lithograph overlay error is commonly
modeled as the sum of inter-filed and intra-field errors; the inter-filed error

characterizes the global effect while the intra-filed error represents the field effect.



This paper aimed to minimize the overlay error model by optimizing process
factor and increasing the alignment accuracy. We designed the alignment sampling
strategies including the number of sampling points and sampling position to
increase the alignment accuracy, then, the overlay errors can be corrected by
exposure stage and the lens element of equipment. Furthermore, we studied the
entire process factors that were overlay related, and optimized the process recipe
by DOE methods. We compared the proposed alignment sampling strategy with
alternative sampling strategies including the existing alignment strategies based on
the model adequacy of alignment and the overlay residual errors. The proposed
model and alignment sampling strategy are validated by empirical studies
conducted in a fab. From the experimentresult we got an excellent overlay
improvement . The results demonstrated the practical viability of the proposed

approach.
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