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Abstract
This study aims to design a smart healthcare system for continuous axillary
temperature monitoring using a wearable patch. The system is intended to overcome
the limitation of conventional electronic thermometers, which are mainly designed for
single measurements and are not suitable for long-term continuous monitoring. The
target measurement range is approximately 35°C to 42°C, making the system suitable
for home healthcare, hospital monitoring, and fever tracking.
A Pt1000 platinum resistance temperature detector is selected as the temperature
sensor because of its good linearity, stability, and repeatability. A constant current of
100 pA is applied to convert the resistance variation of the Pt1000 into a voltage
signal. A 2.5 V precision reference voltage and an OPA333 precision operational
amplifier are used for signal buffering and amplification. The processed signal is then
acquired by the ADC of an ESP32 and converted into temperature data. To improve
measurement stability, RC low-pass filtering, power-supply decoupling, and
moving-average filtering are also incorporated. An OLED display, LED indicators,
and a smartphone application are used to provide real-time temperature information
and fever alerts.
According to the circuit design and theoretical calculations, the resistance of the
Pt1000 varies from approximately 1134.75 Q to 1161.7 © within the range of 35°C to
42°C. With a 100 pA constant current, the corresponding output voltage ranges from
approximately 113.475 mV to 116.17 mV, resulting in a voltage variation of about
2.695 mV. Therefore, an amplification stage with a gain of approximately 500 is
designed, together with a reference voltage offset, to adjust the output signal to a
suitable range for ADC acquisition. The proposed design provides a fundamental
architecture for a wearable continuous axillary temperature monitoring system and
can serve as a basis for further implementation, calibration, and experimental

verification.

Keyword :

Axillary Temperature Monitoring, Continuous Monitoring, Pt1000, Smart Healthcare,

Wearable Sensor
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