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Design of frequency automatic tracking ultrasonic power based on STM32

CHEN Peng QIN Qingliang FENG Yuping
(College of Automation and Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract In view of the frequency drift problem in transducer system when the stage of load changes, a
design of frequency automatic tracking ultrasonic power based on STM32 is put forward. The power inverter
circuit adopted a full-bridge structure with auxiliary network, an improved T-type matching network is selected
for impedance matching, and the constant power output of power supply is realized by PWM phase shift power
technology. The phase difference of the voltage and current is obtained as the feedback signal of the resonant
state of the circuit, and the PI controller is controlled by the STM32 main controller. The output frequency of
the PWM wave is adjusted so that the circuit always works in the resonant state, and the resonant frequency
is automatically tracked. Finally based on the design, a power supply for the ultrasonic cleaner is produced.
The experimental results show that the power supply has the characteristics of stable output power, strong
load adaptability and automatic tracking of output frequency.
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Fig. 1 Block diagram of the core system of ultrasonic power supply
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Fig. 2 High frequency inverter circuit
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Table 1 Power output parameters

BfF] (min) f(kHz) P(W) || B[] (min) f(kHz) P(W)
1 28.58  60.1 6 29.03  60.3
2 28.62  60.1 7 28.79  60.2
3 28.63  59.9 8 28.52  60.4
4 28.70  60.3 9 28.48  60.2
5 28.92  60.4 10 28.36  60.1
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