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Optimal Design of Thin Type Ultrasonic Motor and Development of Driver
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Abstract - This paper proposed optimal design and microcontroller driver for driving the thin-type ultrasonic motor. To
find the optimal size of the stator, motions of the motor were simulated using ATILA by changing length, width and
thickness of the ceramics. Two sinusocidal waves which have 90 degree phase difference were needed for driving the
thin-type motor. The thin-type ultrasonic motor driver was composed of microcontroller (Atmegal28), push-pull inverter,
encoder and AD-converter. Microcontroller generates four square waves which have variable frequency and 25[%] duty
ratio in 207150[kHz]. The output signals of microcontroller were converted to sine wave and cosine wave by push-pull
inverter and were applied to the thin-type ultrasonic motor. The encoder and AD-converter were used for maintaining
speed of the thin-type ultrasonic motor. The AD-converter controlled DC voltage of inverter in accordance with output
signal of encoder. Using the driver, characteristics of the motor as speed and torque were measured.
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Table 1 Parameters for optimal design of ultrasonic motor
I

Width : Length i
. b | 24 | 265 | 27 | 28.5| 30
(L3 [rmm 1)L Tmm] ) 34506 |75(9 (105 |12 |135] 15 |16.5|18 {196 21 |22

l

0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3.0

Width : Thickness
(13 [mrn]): T(_[ram)))

Materials Aluminum, Brass, Steel, Copper, SUS

Clamp Mid surface clamp, End surface clamp
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Table 2 Material properties of the stator

Materials Aluminum Brass Steel SUS Copper
Young’s
Modulus(E) 7.1 9.2 21.0 115 10.4
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Dom
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{kg/m’]
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Fig. 2 Characteristics of dnsplacement depending on the
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