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Double synchronous reference frame PLL based on a planar
inductive angular position sensor

Xu Yunpeng,Xue Yali, Wu Yuheng,Dong Hao, Ye Yongqiang

(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: The planar inductive angular position sensor is popular in recent years for its low cost, high precision, and being well
applicable in extreme environments. The decoding of the sensor’s output is focused to acquire angular position and velocity of objects.
The sensor output signals need to be transformed into two signals: the sine and cosine signals by the demodulation module. Generally,
the sine and cosine signals are unbalanced, i. e., they are not in the same amplitude and ninety degrees phase difference. The
traditional decoding method synchronizes reference frame phase-locked loop (SRF-PLL) can only be capable of acquiring correct angular
position and velocity from balanced sine and cosine signals, which can not operate under unbalanced condition. In this work, a decoding
method is proposed, termed double synchronous reference frame phase-locked loop (DSRF-PLL) , to acquire correct angular position and
velocity under the unbalanced condition. Effectiveness of DSRF-PLL decoding method is verified by simulation and experimental results.
Keywords : planar inductive sensor; angular position; angular velocity; synchronizes reference frame phase-locked loop ( SRF-PLL) ;

digital signal processing ( DSP)
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Fig. 1  Principle of planar inductive angular

position sensor
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Fig.2  Structure of the measurement system
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