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McKelvey School of Engineering at Washington University

Precision Temperature Regulation in Optical Systems: Design and

Introduction Implementation of a PCB with Integrated Thermoelectric Control

Temperature control is a critical factor in the Qian Zhang, Fu Li, Gonghao Ge, Department of Electrical & Systems Engineering

functionality of optical systems, where even
minor fluctuations can lead to significant
performance issues. This project revolves
around the creation of a PCB equipped with a
TEC module, designed to provide precise
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computational capabilities for real-time temperature management. Its array of GPIOs and built-In Control Program Summ ary

peripherals enables direct control of the thermoelectric modules, ensuring precise temperature
adjustments required in sensitive optical systems. The availability of comprehensive
development tools further simplifies the programming process, allowing for a focus on the
Implementation of the temperature control algorithm.

Our control program, crafted in C for the STM32 microcontroller, manages the temperature regulation system. The
main program (main.c) sets up the peripherals and logic for operations like SPI/USART communication, timer
Initialization, and GPIO management for sensor interfacing.

Drivers for the ADC (ADS131M02.c), DAC (DAC8164.c), and a custom timing utility (util.c) facilitate interactions with
= = the thermal system. The PID algorithm in pid.c is finely tuned to control the TEC, ensuring precise temperature
maintenance.
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Figure 3: STM32F103C8T7 Microcontroller Pin Configuration and Interface Circuitry
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