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Design, fabrication and development of a capacitive-type linear encoder using
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ARTICLE INFORMATION ABSTRACT

Linear and angular displacement measuring encoders are the most important measuring tools in the
industry. Linear encoders are widely used in various positioning applications, such as numerical
controlled (NC) machine tools and factory automation, since they are essential for precision positioning
systems. In this study, a capacitive-type linear encoder with un-tethered slider is designed. The main
components are made of printed circuit films. Hence, the encoder can be set up in thin inter spaces or on
curved surfaces. The encoder consists of a long receiver film and a short transmitter film, respectively
containing four-phase and two-phase electrodes. The transmitter is used as a slider and the receiver as a
stator. In order to designs an unconstrained slider; the encoder employs a unique approach. Electrical
power is supplied to the transmitter film by electrostatic induction which removes electric wires from
the slider. In this study the encoder was built using a new signal processing circuit and its performance
was evaluated. The new signal processing circuit is more compact and facilitates using this encoder for
trade purposes. The result of experimental evaluation shows that the encoder has +20 micrometers error.
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Fig. 2 Equivalent circuit model for the encoder [10]
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Fig. 1 Schematic diagram of electrostatic capacitive encoder [6]
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Fig. 5 Block diagram of signal processing for the capacitive
encoder.
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Fig. 9 Output signals of V, and V3 for 4p slider movement
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Fig. 15 Photograph of the fabricated encoder (right) and
signal processing circuit (left)
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Fig. 12 Relationship between excitation signal and output
signals after slider movement
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Fig. 13 Operation timing of converting phase delay to pulses
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= Video Measuring Machine

Fig. 16 Photograph of the experimental setup for evaluating
function of the encoder
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Fig. 17 Measured error based on the video measuring
machine as a reference for 10 and 4 mm displacement
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