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Abstract

In this study, two on chip voltage sensors for
FPGA power supply variation detection were

compared. The 7 stage inverter RO sensor achieved
a 4.58% voltage drop detection threshold (Cohen's

d=6.51), demonstrating its suitability for light

weight monitoring with minimal hardware
complexity and low power overhead. Although the

TDC sensor achieved an 87.97% voltage drop
detection rate (Cohen's d = 27.61), demonstrating
its advantage for high resolution power analysis and
security vulnerability assessment. While the RO

sensor's simple structure enables straightforward

integration and efficient operation, the TDC sensor's
finer time measurement granularity provides more
precise detection of subtle voltage fluctuations.
These results offer guidance for selecting the
optimal voltage sensor based on the trade—off

between implementation complexity and precision.
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