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 3. 

Dyamic range extension of ultrasonic generators in mechatronic control systems of 
piezoceramic transducers 

Movchanuk A.,  Lugovsky O., Fesich V. 

Annotation: Ultrasonic drives are widely used in mechatronic systems. They can work in quasi static and resonant 
mode of operation. For technological purposes, the most rational use of the resonant mode of operation. In resonant 
mode, the frequency of the supply voltage is close to the frequency of the own mechanical oscillations of the 
ultrasonic drive. In this case, the amplitude of mechanical oscillations is proportional to the amplitude of the 
applied electrical voltage. To build energy-efficient control systems, the transistors of the output stage of an 
ultrasonic generator must operate in a key mode. For the formation of a harmonic signal, you can use the PWM and 
matching filter, which reduces the amplitude of higher harmonics. Analysis of the expressions for the amplitude of 
the harmonics in the PWM signal spectrum shows that the amplitude of the first harmonic can be changed by the fill 
factor and the amplitude of the supply voltage. When the fill factor changes, linearity is disturbed, which limits the 
dynamic range. Simultaneous changes in voltage and duty cycle eliminate this disadvantage. A block diagram of an 
ultrasonic generator with a wide dynamic range of a linear control range is given. It is indicated that such a system 
will have a slightly lower efficiency 
Keywords: ultrasonic, piezoceramic transducer, ultrasonic generator, PWM, amplitude control   
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