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A Study on Sensorless Control of Interior Permanent Magnet Synchronous
Motor(IPMSM) with Sliding Mode Observer

Hak-Cheol Lee

Major of Mechatronics Engineering, The Graduate School.
Pukyong National University

Abstract

Recently brushless type permanent magnet synchronous motor is replacing
the most common brush typesmotor in the automotive industry. Brush type
DC motors have brush friction loss and noise, and the ‘brush has limits of
durability. Compared to DC brush motor, brushless permanent magnet
synchronous motor has high efficiency and less noisy performance. To apply
field oriented control of a brushless permanent magnet synchronous motors, it
1s required 'to know rotor: position & information. Commonly / encoders or
resolvers are used to know the position. These sensors has disadvantages of
spacing and high cost“problems.

This paper presents the sliding mode ‘observer for -sensorless control of the
interior permanent magnet synchronous motor-(IPMSM) drives. The sliding
mode observer has been presented as a robust estimation method. Most of
previous these works, however, were not for interior PMSM (IPMSM), but
for non-salient pole PMSM and its observer design is conducted in the
stationary reference frame. Thus, in this paper, we investigate the design of
the sliding mode observer and its driving characteristics for the IPMSM. The
proposed sliding mode observer is designed in the rotating reference frame,
and good drive performance is achieved even the observer parameters are
mismatched with those of actual motor. The proposed method is applied to a

600W IPMSM, and then the simulation and experiment results are presented.
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