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Abstract: Printed electronics is a technology that produces electronic devices and circuits by printing functional ink on
a web, which is a film-like flexible material. This technology is suitable for large-scale and high-speed mass production,
and is a next-generation process technology that can fabricate electronic devices from flexible materials. As precise
measurement of the positions of the web is required in order to commercialize such a printed electronics process, a
measurement system with an optical encoder with a precision of micrometers had been proposed in the preceding
research of this study. However, the lateral positions of the web could not be measured in the preceding research as the
phenomenon of the entire web being moved in the lateral direction could not be detected. In this study, a measurement
system that utilizes the differences in the amount of light reflected from the alignment patterns depending on the web
positions in the lateral direction was proposed for measuring the lateral positions of the web. In addition, its reliability
was verified and then the effect when measuring printed alignment patterns was analyzed by experiments.
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Fig. 1 Alignment patterns and web position measurement
system
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Fig. 2 Examples of lateral web position measurement
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Table 1 Averaged measurement results for the photo-
lithographic process patterns
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Table 2 Measurement repeatability for the photo-
lithographic process patterns

Position Voltage Position Voltage
(um) (mV) (um) (mV)
-1200 527.42 100 270.6
-1100 524.21 200 247.2
-1000 513.44 300 225.8
-900 492.75 400 201.8
-800 469.96 500 179.1
-700 446.75 600 155.5
-600 423.83 700 130.8
-500 401.61 800 109.0
-400 378.92 900 85.85
-300 356.47 1000 65.16
-200 337.42 1100 44.94
-100 313.59 1200 34.01
0 292.04 1300 28.14
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Fig. 3 Measurement sensitivity and its linearity for the
photolithographic process patterns
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Trial | Votage | Trial | Votage | Trial | Votage
number | (mV) | number | (mV) | number | (mV)
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3 297.22 19 296.84 35 297.22
4 297.17 20 297.36 36 297.17
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12 297.19 28 297.52 44 297.19
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14 296.78 30 297.41 46 296.78
15 297.31 31 297.31 47 297.11
16 297.24 32 297.24 48 296.94
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Fig. 6 Printed alignmet patterns on the web
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Fig. 7 An example of the measures in accordance with
the pattern width size
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