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A Simplified Digital Frequency/Phase/Voltage Controller
for the Traveling Wave Type Ultrasonic Motor Drive System

Eul-Jae Lee, Young-Seok Kim
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ABSTRACT

In this paper, the novel digital frequency/phase controller, to control the inverter fed traveling wave type ultra-sonic
motor(USM) is proposed. This controller is used to control the drive frequency, phase difference and applied voltages of
each phase of the motor. Proposed digital controller has constructed with digital logic only, no more use digital-analog
hybrid method of the conventional controller, in order to generate drive frequency and phase difference. Therefore, the
control system has become to very simple structure. Two types of controllers are designed, one is to control drive
frequency and phase difference, another has added voltage control function of each phase. Two full digital voltage/phase
controllers are implemented by using custorn LSI and EPLD, the control performance and the simplicity of the proposed
controller is verified by experimental results.

Key Words: Ultrasonic motor(USM), Traveling wave, Frequency/Phase controller
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Driving frequency about 40 kHz
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