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ABSTRACT
The accurate delay measurement is a major issue to test advanced SoC chips. The low/noisy supply voltage induces CUT delay, and
makes the SCAN testing technique hard to capture the correct output delay responses. In this thesis, we propose a built-in delay
testing (BIDT) methodology, which combine the delay detection circuit (BIDT), Built-in test (BIST) and scan chain methodologies
into together. The BIDT circuitry does not only provide the feasible internal delay test/measurement mechanisms, but also provide
the adaptive clock timing to assist the scan chain capture the correct output responses for preventing delay test errors. Our
methodology will be very useful for measuring the correct circuit performance in complex/high-speed SoC dies. The contribution of
our works is proposing a feasible delay measurement method to reduce the yield lose from performance test killing errors. This work
also tries to propose a practical delay fault determine technique under low/noisy voltage testing environment. In the experiments, we
first calculate the circuit delay by using a new voltage-aware static timing analysis (STA) tool, which could measure the CUT delay
under varying supply voltage. The experiments then show the correct path delay could be observed form the scan chain under
jointing the factors of voltage drop come from IR-drop. The real BIDT chip is implemented by using TSMC 0.18um and validated
functional correct finally.
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