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An Implementation of High—precision Three—phase Linear
Absolute Position Sensor
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Abstract

Recently a demand for high precision absolute position transducer is increasing in order to control thickness in
steel industry. LVDT (linear variable differential transformer) is widely used to measure the absolute position in
the linearly moving cylinder under poor factory environment. In this paper we implement the three phase LVDT
with a high resolution of one micron and L/D (LVDT to digital) converter. First we designed U, V, and W three
phase signaling using FPGA. Second a pulse output algorithm is designed for position information with A and B
phase waveforms. Finally the performance is compared with previous sensors. Experiments show that the
linearity deviation error is 0.009788 [mm] and the average sinusoidal THD is 0.0751%, which means 2.2% and
33% more improved result than the previous sensors respectively.
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Table 1. Performance comparison of the proposed linear
sensor with other sensors.

= 1. Motz AME MLt B MAjetel M5 dHln
Item Unit | Case—A | Case—B | Proposed
Resolution um 1 1 1
Sampling | g g 0.2 0.2
time
Linearity de= | 001 | 0.012 | 0.009788
viation error
Ave. low dis—
tortion (THD) % 0.1463 0.1 0.0751
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