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(57) Abstract: A wafer shape metrology system includes a wafer shape metrology sub-system configured to perform stress-free shape
measurements on an active wafer, a carrier wafer, and a bonded device wafer. The active wafer includes functioning logic circuitry
and the carrier wafer is electrically passive. The wafer shape metrology system includes a controller communicatively coupled to the
wafer shape metrology sub-system. The controller is configured to receive stress-free shape measurements; determine overlay distortion
between features on the active wafer and the carrier wafer; and convert the overlay distortion to a feed-forward correction for one or
more lithographic scanners. The controller is also configured to determine a control range for a bonder or lithography scanner; predict
an overlay distortion pattern; calculate an optimal control signature based on a minimal achievable overlay; and provide a feed-forward
correction to the bonder or lithography scanner based on the calculated optimal control signature.
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