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This thesis presents a design of a low-voltage and low-power digital
temperature sensor with a measurement range of -40°C to 120°C. A temperature
sensor is derived from a PTAT current source. The circuit is composed of three major
blocks: a temperature sensor with reference current source, a first order sigma delta
analog to digital converter and a digital circuit controller. The circuit is integrated into
an RFID microchip, allowing wireless measurement. The prototype circuit, designed
with a 0.35-lUm CMOS technology, has the chip area, including pads, of 0.4mm°.
Experimental results show that the circuit can operate from 2 to 3.3V supply voltage

and has a resolution of 10 bits or 0.19°C.  The circuit consumes average power up to

20.45UW at 2.4V power supply and at 27°C. When operating with RFID microchip, the
resolution is reduced to 8 bits or 0.76°C, due to substrate noise and power supply level
in a microchip. After the one point calibration, the measurement error is less than 2°C

in a measurement range 0°C to 100°C.





