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Abstract We developed a CMOS integrated-circuit sensor to monitor the change in quality of perishables that de-
pends on surrounding temperatures. Our sensor makes use of that the temperature dependence of the subthreshold
current in MOSFETs is analogous to that of the degradation of perishables. The sensor is attached to perishable
goods such as farm and marine products and is distributed from producers to consumers along with the goods.
During the distribution process, the sensor measures surrounding temperatures and simulates the degradation of
the goods caused by the surrounding temperatures. By reading the output of the sensor, consumers can deter-
mine whether the goods are fresh or not. Our sensor consists of subthreshold CMOS circuits with a low-power
consumption of 10 W or lower.

Key words CMOS, Subthreshold region, Ultralow-power, Translinear, Temperature histiry, Quality guarantee
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