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Process Variation Estimation using Flip-Flop Retention Characteristics
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Extraction method of process variation has been proposed. Retention
characteristics of DFF is newly introduced to the process variation estimation since it has a good
sensitivity to the balance of pfet and nfet. Proposed technique can utilize scan-chains designed for

scan-tests, thus this technique has an ability to extract the amount of process variation without
adding extra test purpose circuit.
Test structures are implemented into silicon chips and result shows the proposed technique can
estimate global variation shift from measured data.
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