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This research presents a temperature measurement based on the principle of the zener
junction in conjunction with a PTAT (Proportional To Absolute Temperature) circuit. It covers a
study on temperature dependency of the p-n junction in forward bias, a study on temperature
dependency of the zener junction in reverse bias, a study on temperature dependency of
Avalanche and Tunneling effect, a design of a conventional PTAT circuit, a design of a PTAT
circuit with a zener junction and two p-n junctions, and a design of a PTAT circuit with'increased
emitter area by 8 times.

Results from research experiments show that the temperature sensitivity of the PTAT
circuit with the zener diode, which has 5.1 volts breakdown voltage, a voltage source at 6.9 volts
and an idle current (/,) at 40 mA at room temperature, using Avalanche effect to increase the
sensitivity of the device, is about 22 times compared with a conventional PTAT circuit. The
sensitivity can be increased by connecting more p-n junctions in series. The output voltage is still
linear and high enough so that it can be used directly without additional amplifier. This also

improves S/N ratio and can be further developed for integrated circuit in the future.





