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Sensorless Drive of the BLDC Motor using a Line Voltage Difference

Z B A,

o =
L

(Tae-Yeon Kim' and Joon Lyoul)

1Dept. of Electronics Eng., Chungnam National University

Abstract: In recent years, sensorless drive schemes have been proposed widely and most of them are based on the ZCP (Zero
Crossing Point) detection of the BEMF (Back Electro-Motive Force). These schemes have two main problems. One is that ZCP
may not be detected at low speed and thus a forced drive is required. The other problem is that there is 30° phase difference
between ZCP and the motor commutation instant and to ensure proper operation, this gap should be accounted for. To solve
these problems a circuit is devised for detecting ZCP of the BEMF difference through the line voltage difference. Experimental
results show that the output of this circuit is identical to that of the Hall sensor signal, and velocity control of a BLDC motor

is possible without the sensor.
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Fig. 1. 3-phase BLDC motor and inverter.
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Fig. 2. BEMF and current waveform of each phase.
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Fig. 3. BEMF difference and current waveform.
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Fig. 5. Proposed ZCP of the BEMF difference detection circuit.
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Fig. 7. Experimental setup for sensorless drive and velocity
control. (a) Conventional circuit.
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(b) Suggested circuit.
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Fig. 9. Velocity step responses.

S 2™elA Bzo] 7| 3|=of 7WEE Aloje] B¢
&8H A7 £50mpm =N oW AtE 3= 71‘3‘_}@
Alojo] ¢ A LA7F £20pm HEHOH o= A
T AR 91 Aol ofs TATE Aoty =3 7)E
IEe JAESEA AR FEdfof steE A
gj e} a7} Blwz] Ao
4. & ®F W5l vjW Aot

tgow 77e] H2g olgslel &% Ao} A WAls}

1.98
1.84
1.72
1.60
1.44 I
1.82 & ~h
1.20 ‘ 1 "
SRt ] N
3D 0.% ']
KJ 0.4
0.72 12 '
0.60 T 1
0.48
0.3 |
0.24 |
0.12 ¥ |
0.00 L
00025 0005 00075 001 00125 0015 00175 002 0025 0025 0027 003
AlZKs)
(a) Conventional circuit.
§
I T | 14 1
50 [N bl
1.20 -
1.10 - s H
1.00 - 1
_ 0.90 1 I
> 0.9
3 0.0
&J 0.0
0.60
0.50

0.40
0.30

0.20
I

0.10
0.00

00025 0,005 0,007 001 0015 0015 0017 002 00225 0025 0.02% 0.3
AlZHs)

(b) Suggested circuit.
710, R
Fig. 10. Phase currents.
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