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A Study on a Novel PMSM Sensorless Control Scheme Based on
Back-emf Phase

Jung-Jjun Lee, Sung-Jun Park, Sang-Moon Hwang, Weui-Bong Jung, and Cheul-U Kim
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ABSTRACT

With increase of servo motor in industrial and home application, a number of papers related to PMSM control
have been researched. Among them, sensorless control schemes are especially concerned in a view point of
their cost reduction. In a conventional approach, a rotor position is generally estimated by the integration of
estimated rotor speed. In this method, because of their tight relationship between the amplitude of back-emf
and rotor position, it is somewhat difficult to find two parameters at the same time.

To solve this problem, a novel sensorless control scheme is proposed. It utilizes a back-emf normalization, so
that it does not require the variables related with the amplitude of back-emf. The validity of the proposed
control scheme is verified through experimental results.

Key Words : a novel sensorless control scheme, back emf phase
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Two phase equivalent circuit of PMSM
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Fig. 2 Block diagram of rotor speed and angle
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Table 1 The specification of tested PMSM

Rated Power 1.2 [kW]
Rated current 6.2 [A]
Max. value
of the flux linkage 0.051 [wb]
Rated Torque 3.8 [N.m]
Winding resistance 0.8 [%]
Winding inductance 0.92 [mH]
Number of pole 4
Rated Speed 3,000 [rpm]
Max. Speed 3,600 [rpm]
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