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     At the fundamental level, three basic phenomena are measured: voltage, current and time. The central theme is time-based embedded test instrumentation (TBETI) which fundamentally manipulates time variable to perform embedded testing. Three major components of VITAL (V=voltage, I=current, T=time, AL=analog) sensing are covered with emphasis on analog/mixed-signal power system-on-chip.   The voltage instrument capable of making concurrent voltage measurements in the low-frequency and DC regime is described. A novel way of compression of pulse-width modulated analog information is proposed, which reduces bus size between peripherals (sensors) and the core, making it highly distributed.    For high current testing, adding large power device for test purposes is not feasible, so “recycling” approach is proposed. Both linear and switch-mode regulators contain idle power devices which can be utilized for test purposes and reduce dependency on automatic test equipment (ATE) resources. Measurements of critical current parameters are performed in co-test configuration with ATE.   Proposed time measurement scheme discretizes an incoming pulse and locks it in a ring oscillator. Once the signal is repetitive, the time amplification is utilized to bring the signal into the range suitable for measurement with existing instrumentation.   Embedded VITAL test network alleviates constraints related to ATE throughput while being an enabling block for true AMS built-in self-test.
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