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Figure 1 Equivalence diagram of T-type matching network
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Figure 2 Schematic diagram of dynamic impedance
matching system
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Figure 3 Impedance measurement flow chart

BT I LI R P A T 2 AR SO A R R
LR R R L LSRR 0 ) X L T R R AR S R AT T
WREE, SRR R B RS SRS A R K
W HLAR B, 23 8 O 5 2215 5 1Y 0 B Ak B A
TR ZE , F5 ZRRAEAS S A7 D8 B R AR 5 Ak
FRU U Ul e FH D 4 TR B AR R R B
A 18 9 L

B s >L’”
i

4 EEBRERZMNEBEIRKEBE
Figure 4 Voltage-controlled voltage source second-order

band-pass filter circuit
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Figure 6 Control unit diagram
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Table 1 Variation of equivalent circuit parameters
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Figure 7 Dynamic impedance matching flow chart
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Figure 8 Parameter fitting effect of five observation points
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A Dynamic Impedance Matching Method and Frequency Tracking of Piezoelectric Transducers

JI Yuebo', YANG Yuheng', MENG Chenchen', PENG Yunfeng®

(1. College of Marine Equipment and Mechanical Engineering,Jimei University, Xiamen 361021, China; 2. School of Aerospace Engi-

neering, Xiamen University, Xiamen 361102, China)

Abstract; Dynamic impedance matching technology can improve the output power and energy conversion efficiency
of piezoelectric transducers. Most of the existing dynamic impedance matching method was intelligent numerical op-
timization algorithm, but the intelligent algorithm had some problems, such as complex modeling, long iteration
time and large amount of calculation. In order to solve these problems, a dynamic impedance matching method
based on data fitting was proposed, and the corresponding T-shaped impedance matching network was designed.
The proposed method obtained the observed values of the resistance and reactance components of the transducer at
the corresponding frequency by fine-tuning the operating frequency, and obtained a set of equivalent circuit parame-
ters of the transducer with the highest degree of fitting based on the minimum residual sum of squares. Combined
with the relevant formulas, the matching network element parameters and the series resonant frequency of the trans-
ducer were calculated. The frequency tracking function was further implemented. The dynamic impedance matching
method was simulated in Python, and the simulation circuit was built in MATLAB/Simulink to simulate the effect of
impedance matching and frequency tracking. The results showed that the proposed method could accurately obtain
the equivalent circuit parameters of the transducer, the voltage and current signals at both ends of the matching T-
type impedance matching network were basically in phase, the active power was significantly improved, the matc-
hing effect was good, and the matching speed was also significantly improved compared with the genetic algorithm.
Keywords: piezoelectric transducer; T-mode matched network ; dynamic impedance matching; frequency tracking;

data fitting; the least squares method



