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Structure of a manipulator for ultra-thin silicon wafer transfer
based on Bernoulli adsorption
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Abstract

With the development of integrated circuit manufacturing toward higher integration density and higher yield, the safety and stability
of ultra-thin silicon wafer handling during production have become increasingly critical. Conventional contact-based or vacuum
suction handling methods are prone to inducing wafer warpage, micro-cracks, and surface contamination, making them difficult to
meet the requirements of ultra-thin wafer processing. A non-contact handling approach based on the Bernoulli adsorption principle
forms a stable negative pressure region on the wafer surface through high-speed airflow, enabling reliable adsorption while reducing
mechanical contact stress. Focusing on the handling requirements of ultra-thin silicon wafers, this paper systematically analyzes
the compatibility between the Bernoulli adsorption mechanism and the mechanical characteristics of wafers, and emphasizes the
structural features and design considerations of the handling manipulator in terms of adsorption structure, overall layout, and key
component design, providing technical references for the structural optimization of related equipment.
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