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A Method of Estimating Process Variation and Chip Temperature
Using a Reconfigurable Ring Oscillator

TapasHI KisHIMOTO! ")

TOHRU ISHIHARA!

HiDETOSHI ONODERA!

Abstract: This paper proposes a method for estimating process variation and die temperature using topology-
reconfigurable ring oscillator. The frequency of the topology-reconfigurable ring oscillator in each configuration has different
sensitivities to the die temperature, the threshold voltage in nMOS and pMOS transistor. Therefore, by analyzing fre-
quencies of the ring oscillator with different configuration, we can estimate the threshold voltage and die temperature.
With circuit simulation targeting a commercial 65 nm CMOS process, we confirm that our method accurately estimates

the die temperature and the threshold voltage.
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