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Closed Loop Control of Stepping Motors by Sensing Back EMF
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Fig. 1 Model of permanet-magnet stepping motors
(for N=1)
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Fig. 2 Schematic diagram of a back emf sensing circuit
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Fig. 3 Sensing circuit of back emfs for the primary exper-

iments
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Fig. 4 Typical waveforms of sensed back emfs
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Fig. 5 Relation between positional signals and back emfs
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Table 1 Relation between positional signals and energ-
ized windings
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Fig. 6 Torque versus velocity curves under closed loop
control
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Fig. 7 Influence of direction of rotation on torque-
velocity performance
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