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Estimation by Double-PLL Algorithm

in Hall Sensor based PMSM Control

Song-Cheol Lee' and Young-Seok JungT

Abstract

This paper proposes a double-phase-locked-loop (PLL) to improve the performance of position estimation
in hall sensor-based permanent magnet synchronous motor control. In hall sensor-based control, a PLL is
normally used to estimate the rotor position. The proposed Double-PLL consists of two PLLs, including a
reset type integrator. The motor control is more accurate and has better performance than conventional PLL,
such as a small estimated position ripple. The validity of the proposed algorithm is verified by simulations

and experiments.
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Fig. 1. Output signal of hall sensor.
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Fig. 2. Hall theta using output signal of hall sensor.

Fig. 3. Block diagram of PLL.
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Fig. 6. Block diagram of Triple-PLL.
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Fig. 7. Bode diagram and simulation results(p; = 100, p,
= 100).
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Fig. 8 Estimated rotor position with PLL and
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Fig. 9. Speed and rotor position error when reference
speed is changed at 0.3 [s](Load = 0.1[N'ml], p; = 100, p,
= 100).
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Fig. 10. Speed and rotor position error when reference

speed is changed at 0.3[s](Load = 1.O[N'm], p; = 100, p,
= 100).
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TABLE 1
PARAMETERS OF PMSM
Parameter Value
Number of pole—pairs 1
DC link Voltage 48 [V]
Armature resistance 0.006 [Q]
d-axes inductance 0.02 [mH]
q-axes inductance 0.02 [mH]
Magnet flux linkage 0.032 [Wb]
Rated current 300 [A]
Moment of inertia 2.036x10™" [kg'm”]

Fig. 12. Experiment equipments.
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Fig. 13. Estimated rotor position and speed with PLL
when reference speed is changed(s p; = 100, p, = 100).
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Fig. 14. Estimated rotor position with Double-PLL when
reference speed is changed(p, = 100, p, = 100).
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Fig. 16. Estimated rotor position with Double-PLL(speed =
2000rpm, p; = 100, p, = 100).
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