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On-Line Feed-Forward Dead-Time Compensation Method
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ABSTRACT

In this paper, a new on-line dead-time compensation method is proposed. The output voltage errors due to
the dead-time effect is considered as disturbance voltages. The magnitude of the disturbance voltages is
estimated using a time delay control technique and the disturbance voltages are calculated using the estimated
valiles, measured currents, and position information. The calculated disturbance voltages are fed to voltage
references in order to compensate the dead-time effect. The proposed method is applied to a PM synchronous
motor drive system and implemented in a digital manner using a digital signal processor (DSP) TMS320C31.
The experiments are carried out for this system to show the effectiveness of the proposed method and the
results show the validity of the proposed method.

Key Words : On-line feed-forward Dead time compensation, Time delay control, PMSM, DSP.
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Fig. 2 Position compensation for 1.5 sampling period
in digital controller

Corrent
Comroller

2 phase
to 3 phase

PWM V8l PMSM

Disturbance |
deai

voitage
Observer

3 phase
10 2 phase

o, i o

32 3 Aok clSElY MERANA 221
Fig. 3 Block Diagram of proposed dead-time
compensat ion method
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Fig. 4 Schematic diagram of drive system
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Table 1 Specifications of experimental system

DC link Ast 310 [V]
1
AEH/ A F7
50 [ usecl
o = e 36 [ usecl
913 &z IGBT RE

0.8-2.0 [ usec]

2.0-29 [ xsec]

1.8-2.7 [V]

2.2-33 [V]

* ¢ Mitsubishi data book (PM50RSA060)
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Table 2 Specifications of test motor

AE7] FH FTAN FAF7
= 8

12 &4 750 [W]
AAEE 3000 [rpm)
HAAEA 2.4 [Nm]
qA A7 6 [A]

AR A3t 0.49 [£2]

AR AEE A 6.9 [mA]
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method (b)proposed method
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