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(An Improvement of Multistep Response of PM Step

Motor Using Dual Voltage Power Supply)
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Abstract

In this paper, a high efficiency motor drive system which improves the multi-step response of

PM step motors by reducing the transition time of the motor drive current, is studied by designing
a dual-voltage drive circuit.

The designed drive circuit eventually prevents the motor from decreasing drive torque while
the stepping rate is increased.

The method of designing a dual-voltage drive circuit with the motor specifications is suggested
in order to improve the response of step rate and drive efficiency.

Also, despite improving the power efficiency on motor driving, the response characteristics
suggested by the motor manufacture’s specifications are satisfied without any special deficiency.
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Table 1. Motor phase current due to drive circuit voltage type.
FEHR gy ‘ V, =open V, =6V, VH=30V V, -6V, VH=70V
pps VH “open | VH =30V | VH =70V Vil VHI A Vil VHI M-
200 1.2A 1.1A 1.1A 1.2A 0.1A 1.3 A 1.2 A 0.1A 1.3 A
500 0.4A J 1.1A 1.1A 0.8A 0.2A 1.0 A 0.9 A . 25A 1. 15A
800 0.2A | 1.1A 1.1A 0.6A 0.6A 1.2 A 0.75A 0.5A 1.25A
1100 715 %7t 1.1A 1.1A 0.4A .75A 1.15A 0.65A 0.8A 1.45A
1400 71 %E %k 1.1A 1.1A 0.3A 1.0A 1.3 A 0.6 A 1.0A 1.6 A
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Table 2. Power consumption due to drive
circuit voltage tvpe.
Ay ey Yy =open V=6V
ppPS VI =open | VH =30V | VH =70V | VH rzov[vu 7OV
‘ 200 7.2W 33W TTW 10.3W 14.2W
| 500 2.4W 33W TIW 10.8W | 22.9W
800 1.2W 33w TTW 21.6W 39.5W
1100 7|5t 33w W 24.9W | 59.9W -
b (c) LA g} 70V (d) 2 % Ask: AAY 6V
10 | 7Sk | omw o | oTw o | osLsw | 736w { ~800pps s} 70V
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