Battery type 2/zflr+=&

E2lolE AlA

s = o] A

TS % X
= 57P-4-7

Development of Battery Type Powered Handpiece Drive System
for Surgical Operation
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Abstract —The purpose of this paper is concerned with a battery type powered handpiece drive system for surgical
operation. Battery type powered surgical handpiece is suitable for delicate surgical operating. The conventional air-type
handpiece has a mechanical noise, a strong oscillation and a danger of infection. And the conventional contact switching
type handpiece has problems that is restricted by surroundings. By reason of this kind, we studied noncontact switching
type surgical handpiece to change conventional air type surgical handpiece and contact switching type. Also in this
paper we develop the battery type power handpiece drive system for surgical operation using controller IC UC3625 of
UNITRODE CO. Finally some experimental and simulation results are provided to demonstrate the validity of the

proposed battery type power handpiece drive system.
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Fig. 1 Back EMF, current and Hall-sensor waveform of
3-phase BLDC motor.
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Fig. 2 Control System Block Diagram of BLDC Motor Drive.
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Fig. 3 Structure of battery-type surgical handpiece.
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Fig. 4 Driving system of battery type surgical handpiece
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Fig. 5 Operation mode-selection circuit for handpiece.
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Table 2 Parameters of BLDC motor for battery type handpiece

Parameters Value Unit
1. Input Voltage 12 \Y
2. Power 0 w
3. Rated rpm 12,000 PMm
4. Resistance 0.1550 Q
5. Self Inductance 0.0147 mH
6. Mutual Inductance 0.0020 mH
7. No. Poles 2 Poles
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Fig. 8 Each phase Hall-sensor signal at 10000[rpm]
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Fig. 9 Each phase current at 10000[rpm]
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