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Temperature sensor and junction temperature measurement method based

on diode temperature-dependent capacitance characteristics
Xu Moyang ,Xiao Lingfeng ,Nian Guikun ,Yang Zhibo ,Cheng Qianshun ,Li Xinyun
(Jilin University, Changchun 130012, China)
Abstract: The junction area of a diode forms a definite junction capacitance when the thermal
equilibrium is reached. Junction temperature and junction capacitance are important parameters
for the diodes, and in-depth understanding of the junction temperature and junction capacitance
characteristics is of great significance to improve the device performance and pursue potential
application in different fields. The junction temperature of a diode has a certain functional
relationship with the junction capacitance, which is called as the temperature-dependent
capacitance. In this study, the temperature-varied capacitance characteristics of rectifier diodes,
light-emitting diodes under different reverse biases and frequencies were explored, with which a
new method for ambient temperature measurement  was proposed, and the feasibility of
temperature-dependent capacitance in determining ambient temperature was discussed. It is also
found that the Schottky diode had a negative capacitance phenomenon during the heating process

at the measurement frequencies of 1kHz and 10kHz, and put forward an idea that the negative



capacitance should also be related to temperature. The proposed temperature measurement method
herein may have many applications according to the types of diodes, and can also be used as an
electrical parameter method for measuring diode junction temperature.

Keywords: Diode, junction capacitance, junction temperature, negative capacitance
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