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An Improvement of Sensorless Driving Performance for Brushiess DC Motor
with Trapezoidal Back EMF
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Fig.2 Current path (T}, T ;:0n)
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Fig.3 Terminal voltage of C
phase and ZCP
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Fig.4 Flowchart of main program
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Fig.5 Overall system
configuration

Table.1 Specification of BLDCM

25 Trapezoidal 3 34 BLDCM
33 300 W. 0.95 Nm. 3000 RPM
3/FF 3%3/65
PR 110 V
A (R) 1.52
AdEa (L) 3.15 mH
Ed A5 0.29 Nm/A
gNAg A5 0.29 V/rad/sec
4 2dE (J) 8.2614x10"° Kg - m’
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Fig.6 Waveform with 8Khz PWM
frea. at 2200(rpm), (56(ms)/div)

(a)Phase current.(1({A)/div)
(b)Open phase voltage.{1{V)/div)
(c)Output of ZCP detector.{5{V)/div)

T T - y T

Fig.7 Waveform with 8Khz PWM
freq. at 1600(rpm), (5(ms)/div)

(a)Phase current.(1(A)/div)
(b)Open phase voltage.(1{V)/div)
(c)Output of ZCP detector.(5(V)/div)
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Fig.8 Waveform with 4Khz PWM
freq. at 1600{rpm), (5(ms)/div)
(a)Phase current.(1(A}/div)

(b)Open phase voltage.(1(V)/div)
(c)Output of ZCP detector.(5{V}/div)
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Fig.9 Waveform with 6Khz PWM
freq. at 1600(rpm), (5(ms]/div)
(a)Phase current.(1(A)/div)

(b)Open phase voltage.(1(V}/div)
(c)Output of ZCP detector.(5(V)/div)
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Fig.10 Waveform With 4KHz(up),
6KHz(down) freq. at 1600{rpm]),
(500(s)/div), (load =50(2))
(a)Phase current.(0.25(A})/div)
(b)Power consumption.(20(V}/div)
(c)Integration of Phase current
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