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Sensorless Control of BLDC Motor
using d—q Synchronously Rotating Reference Frame Concept

Jong-Joo Moon1, Hong-Jun Heo1, and Jang—-Mok Kim™T

Abstract

A sensorless control algorithm of brushless DC (BLDC) motors with a model current based on 120 degree
conduction mode is proposed in this paper. The rotor speed and position can be estimated using the current

model of BLDC motor, which is a modified version of the conventional current model of permanent magnet
synchronous motor. The rotor speed and position can be obtained using the difference of the actual current and
the model current. The position error caused by the parameter errors of the model current is compensated
using a PI controller and the feedback loop of the real current. The validity of the proposed sensorless control

algorithm is verified through simulation.

Key words: Brushless dc motor, Sensorless control, Current modeling sensorless
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Fig. 2. The back-EMFs and three phase currents of the
BLDC motor.

TABLE 1
dq-CURRENT ON THE STATIONARY REFERENCE FRAME

rotor rotor dg-currents on the
position | angle [#] | stationary frame currents
3300 ~ [dss =0
1 30° { I = 2. ];lc
qss \/§
L I,
300 ~ dss dc
2 90° L. = —]d“
qs s \/g
I I
900 ~ dss dc
3 150° L. = L
qss \/g
1500 ~ [dss =0
4 210° oot e
qss \/g
I I
2100 ~ dss de
> 270° [ =
qss \/5
L. =1
2700 ~ dss de
6 330° L. = e
qss \/g
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TABLE I
dg-CURRENT ON THE SYNCHRONOUS
REFERENCE FRAME

dg-currents on the
rotor rotor
e synchronous frame
position | angle [6]
currents
7
1 330° ~ dse — /3 St
30° o2,
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V3
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300 ~ dse chOS WS’L’N/
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Fig. 3. dg—currents on the synchronous reference frame and
potion and theta.
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Fig. 5. The block diagram of the proposed sensorless algorithm for the BLDC motor.
4, A H TABLE II
PRAMETERS OF THE BLDC MOTOR
B =D g4 ST H S jo a3
B w=RoME dq E7FHFEHS PSS o] &3t Vl(‘)itaege 30 [V] Poles 10
BLDC #5719 4f 2/l ddes dudEe g o o
F4e A3 98 dde +4 e Torgue 4N resistance et
AA HAE A Hal EAA7E AAE 34 f}fg:g 2,000pm] ;PO 1.13[mH]
BLDC 6%7] 7]’ A]’%Q 9\1‘:}‘ YH}E} 6%7]9] Zﬂ Xé z':% Rated 100[W] Torque 0.083[Nm/A]
T 39 Y AAMEa QugZe TIAMY Power constant )
TMS320C28346 AH&stel F+@atqitt. AHele] Fa
sb 294 Fa4E 10kHzolth PWM 293 34 sy | K

FHED B4 FollA upper =91% WAS AHESEAH
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current in the proposed sensorless control for the BLDC
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