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Application of five-phase hybrid stepping
motor to spatial scanning drive system

LI Xian-feng, YAN Chang-xiang, YU Ping

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences , Changchun 130033 ,China)

Abstract: A scheme for the motion compensation of imaging spectrometers by using a scanning mirror
drive system consisting of a step motor,a harmonic reducer and a obsolute encoder was introduced.
The rationality of selected five-phase hybrid stepping motor in the system was illustrated. On the par-
ticularity of the five-phase hybrid stepping motor, its drive technology and control methods were stud-
ied. Firstly, the special requirements of the scanning mirror and the drive method for step motor were
pointed out. Then, for the two operating conditions which scanning mirror ran in low-speed and in
high-speed to the initial position, a new drive method based on the new pentagon winding connection
was proposed. Furthermore, the influence of the drive method on the enhancing performation of scan-
ning system was analyzed. Finally, the related equipment and appropriate measuring methods were
used to achieve the precision of scanning mirror motion. Obtained results show that the Root Mean
Square Error(RMSE) of angular velcity is less than 5. 5% in scanning mirror at low speed of 0. 1~0. 5

(°)/s in uniform speed motion and given tracking compensation curves. The imaging spectrometer can
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basically meets the requirements of scanning applications.

Key words: spatial scanning drive system; imaging spectrometer; motion compensation; five-phase

hybrid stepping motor
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Fig. 1  Block diagram of five-phase hybrid stepping

motor driving system
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Fig. 2 Diagram of power and inductor connection
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Fig. 3 Phase current and line current waveforms

from high-speed run motor
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Fig. 7 Block diagram of test system
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Fig. 8 Measured angular position-velocity curve in

slow uniform motion
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motion compensation mode
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