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A touchscreen-controlled compact ultrasound generator for neuro-stimulation research

DING Xiaoyu, WANG Tingting, LU Xinyi, ZHENG Zheng

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Ultrasound generator is an important tool for studying ultrasound stimulation, but so far, there is no special
equipment to choose from. The ultrasound generator currently used in laboratories is usually built with multiple general-
purpose instruments, and it is large in size and complicated in operations. Herein a compact ultrasound generator is designed
for neuro-stimulation research. Using touchscreen as control interface is convenient for the input and modification of
stimulation parameters. The independent class E final stage power amplifier is very small and can be placed close to the
transducer, and moreover, the reactance parameters of the transducer is incorporated into the power amplifier, thus
eliminating the need for matching circuits and further reducing the size of the whole machine. The pulsed square wave is
generated by the built-in field programmable gate array, and the MOSFET in class E power amplifier can be controlled
through a special drive circuit. The test results reveal that the ultrasound generator designed in the study can produce accurate
waveforms, with a maximum frequency of 2 MHz. Equipped with a home-made 500 kHz transducer, the proposed ultrasound
generator has a output power of 6.23 W and a maximum sound pressure of 168.3 kPa under 30 V power supply voltage,
which can also be increased if needed. The proposed generator which is small in size, easy to operate and simple in circuit
design is suitable for the research on ultrasound neuro-stimulation.
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Fig.1 Structure diagram of ultrasound generator
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Fig.2 Equivalent model of ultrasound transducer
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Tab.1 Impedance parameters of

ultrasound transducer
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Fig.3 Class E power amplifier
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Fig.5 Equivalent circuit of ultrasound transducer and

impedance conversion capacitor C, at resonance
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Fig.6 Circuit diagram of final stage power amplifier
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Fig.7 Touchscreen interface
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Fig.8 Compact ultrasound generator
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Fig.10 Amplifier output voltage amplitude and
transducer focus sound pressure amplitude changing

with power supply voltage
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Fig.12 Delay measurement results
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Fig.14 Results of ultrasound stimulation experiment on nerve cells
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