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Design of Multichannel Temperature Acquisition System Based on STM32

LI Shan' , TUO Xianguo'’ , ZHANG Guiyu'*, CHEN Lin'
(1. School of Automation & Information Engineering, Sichuan University of Science & Engineering,

Zigong 643000, China; 2. Artificial Intelligence Key Laboratory of Sichuan Province, Zigong 643000, China)

Abstract; A multichannel temperature acquisition system based on STM32 was introduced, and the implementation
method and design scheme of the system were elaborated. The STM32F103C8T6 was used as the core controller and the four-
wire PT100 platinum resistance was used as the temperature sensor in the system. The multiplex analog switch address signal
was controlled by the controller to realize the selection of multiple temperature sensors. In order to improve the accuracy and
stability of the temperature measurement system, the three-resistor self-calibration method was used to improve the accuracy of
the PT100 resistance value, and the digital isolation circuit was used to isolate the control system from the on-site signals to
enhance the system§ anti-interference ability, and the constant current source circuit and the signal conditioning circuit were
analyzed and designed in detail. In the system software, a piece-wise linear fitting of the PT100 index function was used to
simplify the resistance-temperature conversion process and improve the software execution efficiency. The experimental test
showed that within the range of 0 °C ~100 °C temperature measurement, the system temperature measurement accuracy was
+ 0.1 °C, and the temperature resolution of was 0.01 °C, which can meet the demands of 22-channel temperature data
acquisition.

Key words: STM32; multichannel temperature acquisition; self-calibration; digital isolation; linear fitting





