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Low-Cost Position Control Technology of Brushless DC Motor
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ABSTRACT

We propose the low-cost position control technology to replace HB stepping motors with

brushless DC motors. Stepping motors are inexpensive and easy to control speed and position.
However, Stepping motors are inferior in energy conversion efficiency, weight, size to brushless DC
motors. Brushless DC motors are superior in energy and resource saiving, but could not cntrol
position. In order to acquire this performance, high cost controller and high cost sensor are needed.
Therefore, We have not used them for general-purpose equipments that require high-precision
position control such as OA equipments. In order to cope with both accuracy and low-cost, we
optimized the encoder specification and developed low-bit digital controller, using control theory,
simulation and signal processing technology. Experimental results showed that control accuracy is
satisfied, and we could replace HB stepping motors with brushless DC motors. The technology is

adopted into The full color MFP 'imagio MP C5002 series'.
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Table 1 Characteristics of stepping motors and
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Fig.2 HB stepping motor.
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Fig.3 Outer rotor DC brushless motor.
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Fig.4 Open-loop control system.
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Fig.5 Feedback control system.
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Fig.7 DCmotor feedback control model.
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Fig.8 An example of the output of MILS results.
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Fig.9 Hi-end multi-bit high-performance microcontroller.
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Fig.10 Low-end little bit microcomputer.
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Fig.12 Simulation results of the encoder resolution.
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Fig.13 Tolerance of speed rate at each rotation speed.
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Fig.14 Rapid prototype configuration diagram.
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Fig.17 New developed DC motor.
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Table 2 Evaluation results of a resist motor.
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