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Fabrication of an Oxide-based Optical Sensor on a Stretchable
Substrate

Moojin Kim
Professor, Department of Electronic Engineering, Kangnam University

2 9 HT AR ZANE 7gkao] AT AntEEo] FAHOM, AR T AAaAY] A7t AYH
o}, £ EROAL Ao 78] AEAEL AAS U] o] RS JHoE ALgle] AR o] 83 FAN 24S
F@ste] W7SHaA Bt o] Slaf, Azl 7]uke] oy TR o]8sto] ALolA & Lokt 7|3 ThEe] 24
350% AAES gRlstalon, A, B, F4Eeot 22 FEAE S5 o & o3t A EHo| Ag
< YEh7] g 2ol £ A7 9 2 08 HSHA7]7] floto] Aba 7]RHe] Eefzut #H A E Agstalon, Mg7gd]
& AZO(Aluminium Zinc Oxide) 7|5t} A5patg: FA%E & HE-Z o|85tAY WE FIAER Ag W FAAIA FAIA
= s AR FAAAA N 1S RARE ot 5HA] Aok mo] Aol wE AF HIE EAIste] o o5t
A E FEolSol o3t FHRE WEsIglon, Wiy AgHlE o|&sto] EJ whE FANLR FFE 77t HIAESHA
o} ¥d HAE Azt do ofsf A== ARt HItE 712 B &F AEHAE 7|80 Eolus v=A &
A 9 ASE Pgsto] EFIHE) & Eojves FAAE JFH R A8 Agoltt.

FI9IE : AEHAE A, FAIA, AZO AP, Ag H=, EY(RID)

Abstract Recently, a smartphone manufactured on a flexible substrate has been released as an electronic
device, and research on a stretchable electronic device is in progress. In this paper, a silicon-based stretchable
material is made and used as a substrate to implement and evaluate an optical sensor device using oxide
semiconductor. To this end, a substrate that stretches well at room temperature was made using a
silicone-based solution rubber, and the elongation of 350% of the material was confirmed, and optical
properties such as reflectivity, transmittance, and absorbance were measured. Next, since the surface of these
materials is hydrophobic, oxygen-based plasma surface treatment was performed to clean the surface and
change the surface to hydrophilicity. After depositing an AZO-based oxide film with vacuum equipment, an Ag
electrode was formed using a cotton swab or a metal mast to complete the photosensor. The optoelectronic
device analyzed the change in current according to the voltage when light was irradiated and when it was not,
and the photocurrent caused by light was observed. In addition, the effect of the optical sensor according to
the folding was additionally tested using a bending machine. In the future, we plan to intensively study folding
(bending) and stretching optical devices by forming stretchable semiconductor materials and electrodes on
stretchable substrates.

Key Words : Stretchable material, Optical sensor, AZO oxide film, Ag electrode, Folding (bending)
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Fig. 1. Images of (a) Samsung Electronics' foldable,
b) Z-Flip smartphones, (c) LG Display's
rollable TVs, (d) smartphones
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Fig. 2. Image of stretchable AMOLED display paper
made by Samsung Display
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© (d

Fig. 4. (a) Image of squeezing a solution silicone
rubber on a hydrophobic material and
covering it with the same hydrophobic
material and then covering a square—shaped
plastic plate, (b) Photo of removing the
plastic plate and hydrophobic material, (c)
Image showing the process of detaching the
stretchable material, (d) Photo of the
fabricated substrate (top) and hydrophobic
material (bottom)

Moving
direction

Fig. 5. Equipment for measuring elongation of
stretchable materials
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Fig. 6. Absorption, transmittance and reflectance
spectrum of stretchable substrates
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stretchable substrate (a) before, (b) after
plasma treatment
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Ag electrodes
made by metal mask

Ag electrodes

made by cotton swab
(a) (b
Fig. 8. (a) Image of the resistive electrode formed
by applying Ag paste on a cotton swab to the
desired area or using a metal mask,
(b) Fabricated optical sensor
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Fig. 9. (a) Current change according to the voltage

before and after light irradiation of the
fabricated device, (b) Difference in current
value before and after light irradiation
measured in (a), that is, photocurrent
generated by light
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Fig. 10. (a) Equipment for evaluating device

characteristics according to the folding of an
optical sensor implemented on a
stretchable substrate, (b) Re-measurement
result of voltage—current values before and
after light irradiation of the optical sensor
after bending test.
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