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Abstract In this paper, an optical sensor based on an AZO semiconductor material is fabricated
on an OHP film with high transmittance, and the characteristics of the optical element and the
properties of the semiconductor material are described. In order to realize a flexible optical device,
which is a major issue in the field of near-electronic devices, a transparent and bendable OHP film
was used as a substrate. In addition, ITO, which is used for mass production as a transparent
electrode and a semiconductor material, is expensive due to the scarcity of indium. Therefore, it
is necessary to find a material that can replace it. The optical and electrical properties of the
Au/Al/AZO/OHP structure are implemented to evaluate whether AZO is possible. It was found that
devices and materials had no characteristic change by bending, and these results provide a
possibility for application to a next-generation device. However, it is necessary to remove fine
scratches on the surface of the OHP film, as well as optimized devices based on materials and
structures that can improve the photocurrent.
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Fig. 1. (a) Product quality evaluation in the production
line with optical sensors, (b) Smart factories
with sensors and control systems, and
(c) Various sensors in autonomous vehicles.
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Fig. 2. (a) Samsung's Galaxy Z-Flip, (b) Polyimide
film coated on glass, and (c) Slot-die
coating technology.
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Fig. 3. (@) OHP film. Images for (b) 100 and (c)
500 magnification observed by optical
microscope.
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Fig. 4. (a) Sputter equipment, and (c) AZO thin
layer on OHP film/Glass.
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Fig. 5. PL spectrum of AZO/OHP film/Glass structures.
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Fig. 6. (a) Imgaes of PR patterning for metal contacts.
The upper figure on the right is the cross
section of the area without PR, and the lower
figure is the image of the part with PR. (b)
Photo and cross—section of photo sensor device
after metal deposition and PR removal.
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Fig. 8. Graph of (a) voltage and current characteristics
before and after irradiating light to the light
sensor and (b) current difference (This means
the optical current flowing by the carrier
generated by the light.).
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Fig. 9. (a) Bending characteristic evaluation unit. (b)
Photoelectric current characteristic before and
after bending.
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