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Humidity Sensor for Respiratory
Monitoring
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An energy-efficient humidity sensor for environment detection and
healthcare monitoring is presented. Humidity sensor has been widely
exploited for the environment detection and cooling chain freight. In
contrast with famous humidity sensors, energy-efficiency, sensitivity
and response time should be improved for personized medicine and
mobile healthcare, such as sleep apnea and polypnea monitoring.
A differential CMOS-MEMS humidity device and proportion-based
capacitance-to-digit readout circuit are proposed to overcome PVT
variations, and in the meantime to improve sensitivity, response time,
and conversion energy. The proposed 3.3V 15.6b 6.1pJ/0.02%RH
resolution with 10ms response time humidity sensor was fabricated
in TSMC 0.35 1 m CMOS-MEMS process. The die photo, cross-section
and chip summary are shown in figure (left). The overall chip size
is 4.098mm?2, where the capacitive readout circuit occupies only
0.115mm2. Measurement results in figure (right) show the proposed
humidity sensor has high sensitivity, fast response time and
competitive energy-efficiency, implying our proposal can be used for
environment sensing and healthcare monitoring in a very efficient

and effective way.




