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Abstract: Printed electronics is a technology used for forming electronic circuits or devices, and it is used in the
manufacture of many products such as RFID tags, solar cells, and flexible display panels with a much lower cost than
in the case of semiconductor process technology. Web-guide-type printing such as roll-to-roll printing is a method used
to produce printed electronic devices in a large volume. To commercialize such products, highly precise alignment
between printed layers is required. In this study, a highly precise alignment system is proposed, and some experimental
results are compared with those obtained using a laser surface vibrometer to illustrate the reliability of the proposed
system. The robustness of the proposed system to web deformation is also considered experimentally.
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Fig. 2 Experimental setup for web position measurement
system
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Table 1 Specifications of optical encoder

Light Source Infrared
Wave Length 750~800nm
Traversing Speed < 600 m/min
Signal Period 200 um/V
Light Source
Structured Detector
L 1
Index Grating
et e e e e
Printed Alignment pattern
on the web.
1€ P>Moving
L __] Mirror

Fig. 3 Measurement principle of optical encoder
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Fig. 4 Web with lateral bias angle
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Table 2 Measured transportation distances and their errors

Int lated Laser

Trial | Interpolated nterpotate Surface Error
distance .
number counter Vibrometer | [%]
[mm]

[mm]
1 1995 99.75 99.483 -0.26
2 2010 100.50 100.419 -0.08
3 2021 101.05 100.969 -0.08
4 2017 100.85 100.794 -0.05
5 2019 100.95 100.943 -0.00
6 2019 100.95 100.947 -0.00
7 2021 101.05 101.05 0.00
8 1992 99.60 99.612 0.01
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Fig. 6 Lissajous plot from measured signals
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Fig. 8 Measured signals for normal patterns

Fig. 9 Measured signals for 1% deformed patterns
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