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Drive of LCC resonant ultrasonic transducer with high boost ratio

WU Ke, HUANG Xiaosheng, LIN Yongshu
(School of Electronic, Electrical Engineering and Physics, Fujian University of Technology, Fuzhou 350118, China)

Abstract; In order to solve the problem of excessive pressure difference between traditional transducer drive

circuit with and without transducer load, a new transducer drive power supply was proposed. Based on the

analysis and derivation of the compensation topology, the output of the LCC compensation network independent

of the load and the resonant matching network of the later stage circuit was designed to make the impedance

angle close to 0° with no load to achieve high boost ratio and low dropout. The feasibility of the scheme was

verified by simulation and experiment on a 40 kHz transducer. In the case of high boost ratio, the pressure

difference of the transducer is reduced to 90 V, which achieves the effect of reducing the pressure difference.
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Fig.1 Ultrasonic transducer driven topology
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Fig.2 Simplified the topology
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Fig.3 Resonant matching network
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Fig.4 Effect of changing the poupling coefficient

on the peak and peak value of output voltage
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Fig.5 Effect of changing compensation inductance on

peak and peak value of output voltage
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Fig.6 Effect of changing coil ESR on output voltage
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Tab.1 Transformer parameter table

W GRS/ uH PR/ mQ WMIREAR/ L WP/ mH RGBRL Q. RREAR/ IR HEE R
EE-20 47 225.4 0.5 mm/40 1.18 6.5 0.3 mm/190 0.952
EE-25 40 200.0 0.4 mm/25 1.21 2.0 0.25 mm/140 0.993
s Bk (2 230 V 11 wH,R =40 mQ,R,, =2.0 kQ,C,,, =14.7 nF,
ooy | A 200V A 2 B AR Ly 408 5 5 s B
= ottt LLLL SHLZARLY T LCC-S B AFATE FE i th 4
= o,/”M\ 'y. G 2 5 2 42 D P 22, iy 2R T 6
g 300 VR i H I WEAF T R AT Ef%é‘%ﬁﬁ%1&ﬁﬁ,,ﬁ\
g o T 1 TE 0 20, (L2 56 2 e
e % ESR S5 U, AT 553 PRI,
0 0.1 0.2 0.3 04 05 0.6

6] /ms

8 MERREN 2 pH,iBE RE L 25 0.993 B SEAK
Fig.8 Measured waveform when the compensation

inductor is 2 pH and the coupling coefficient is 0.993
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inductor is 11pH and the coupling coefficient is 0.952
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