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Sensorless Control of PMSM
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ABSTRACT
This paper presents the sensorless control
technique with cost competitive phase currents
detection for PMSM drives. The phase currents
are detected by two methods : one is from the
dc link current, another is from the currents of
the lower legs of the inverter switches. The
sensorless control with the phase currents
dectection is implemented with DSP. It is
verified through the experiment that the
estimated rotor position tracks the real rotor
position at the low speeds and high speeds

operation with flux weakening.
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Fig. 1 Block diagram of PMSM sensorless control
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Fig. 2 Current sensing with DC link resistor
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Fig. 4 Current sensing with 3 shunt resistors

(]

] Wl A PWME E"Z*"J"] A 29 ¥ (Vo)
A A stde 29X BF AR 7| dE, 3%
AFE SAd BEF HEE F Jdo 28y, HAE
< 98 AZAEHE Vo(Vy) < tmin2 AT B S,
2Y 49 o) U¥E Y HFEGES 100% AHEE T
UA ddh

o]2 A Sdd, F AAFR AH
Ae HEN(V, Vs, Vo)7hA] AMEE 1, Uez & 4
o AFE IL+L+t1=0 TAHAAN F& F Uk
ADCE AZ3te AHE AZYET} tndth £
r Vo FFFEZANA AFEH, ZEdle V), Vs
V5ol AFEEE e AdE Azte] T g
watd Vo, Vi, Vs Vs 7 28FEE B W2 F
r HEAcRs AE 99& Fd¥g & U oy
g A&7 AAFE 29 49 Eo AHsAH

-

4. AMe|A 2tng|

il

A7ANY 571719 AMP2 AE A 9
7hx gaFol AAHR vk & =EAME A
29 2o FHfFe Rele 2ddA Add 2
AF Té%ke Hlmate] 2EY Az 39 2

Ag ot dnYFE HEg

-394 -



J8 5 EHMX AMARLL £HZ
Fig. 5 Analytical model of PMSM
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Table 1 System parameters
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Fig. 6 Sensorless drive using DC link current
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Fig. 7 Flux weakening drive using DC link current
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Fig. 8 Sensorless drive using 3 shunt resistors
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