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Abstract: The existing mainstream temperature monitoring of GaN HEMTs faces various challenges, such as
insufficient accuracy, high destructiveness, and non-real-time monitoring. In this study, we proposed an on-chip
distributed integrated temperature sensing technology suitable for GaN HEMTs. The area with the extreme heat
generation was determined via thermal simulation, and temperature sensors were distributed and integrated in this
area. The sensing function of the distributed integrated temperature sensing technology was characterized by high
accuracy, simple process, high compatibility, multi-potential detection, and low cost. The experimental results
indicate that these sensors do not adversely affect the electrical performance of GaN HEMTs. Lastly, the temperature
characteristics of the sensors were characterized and verified. The results indicate that the sensors exhibit excellent
linearity (=0.999 7), high sensitivity (==0.23 mV/C), and an accuracy as high as 96%. The proposed integrated
distributed sensing technology can accurately detect the extreme heat generation area of the chip, and can be used to
optimize the chip layout design, thereby improving the thermal stability of the chip and the power system.
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