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This thesis presents a design of an IC that can read from current-output sensors and
display the results on a LCD. This IC is hardly affected by temperature and supply-voltage
change which is suitable for making a portable device. The circuit integrates most of the
required components: a current-buffer circuit, an A/D converter, a calibration unit and a digital
control circuit. The exceptions are two external devices: a 2-MQ resistor and a 1-nF capacitor.
Internal bandgap voltage reference generates a polarization voltage for biasing a sensor. The
voltage can be adjusted from 0.1 to 0.8 V in 0.1-V step. The A/D converter uses the quad-siope
conversion technique, which eliminates the effects of offsets and low-frequency noise. The
prototype circuit, designed in a 0.7-um CMOS technology, has the chip area of 9.14 mm’.
Experimental results show that the circuit can operate from 2.0 to 5.0 V supply voitage and is
virtually independent of the ambient temperature from 0 to 70 °C. The circuit consumes current
up to 300 pA at 5.0-V supply voltage. After calibration, input current from 0-1000 nA can be

measured with an accuracy of 1.25 nA.





