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Abstract

In this paper, we show that the instantaneous phase current of the bifilar-wound hybrid stepping
motor is dependent of lead angle and that the information of motor position is obtained from the
instantaneous phase current at /2 by the theoretical formular and its computer simulation results.
From the facts, we design the microcontroller-based motor position sensorless controller of optimal
lead angle, which generates the excitation pulses for the closed-loop drives. The controller is consist
of microcontroller which has the function of A/D converter, programmable input/output timer, and
the transfer table which has the values of optimal lead angle depending on motor velocity, and ROM
which has the transfer table of the values of lead angle depending on velocity of motor and the
values of instantaneous phase current at z/2. From the design of microcontroller-based controller,
we minimize the external interface circuit and obtain flexibility by changing the contents of ROM
transfer tables and the control software. We confirm that the designed controller drives the
bifilar-wound hybrid stepping motor is the mode of optimal lead angle by comparing the
instananeous phase current between experimental results and computer simulation results.
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