v, SUMMREEEX], 20224 128, H1H A28, pp. 175-188
/\/ Journal of Flexible & Printed Electronics, December 2022, Vol. 1, Issue 2, pp. 175-188
oy /;\' Received 2022-10-17, Revised 2022-12-05, Accepted 2022-12-13

https://doi.org/10.56767/jfpe.2022.1.2.175 eISSN: 2951-2174

=2 UXloks MMQL AMSE AlZsteh= ClIAS(07t

'SATET S AANZE, CSMISE S EHAKY - SEO{ER, Dj2iHteA A

User-Interactive Display Integrating Stimuli-Detecting Sensors
and Visualizing Displays
Yaewon Kim'?, Moon Kee Choi"?

'Department of Materials Science and Engineering, Ulsan National Institute of Science and Technology
(UNIST), Ulsan, Korea
2Graduate School of Semiconductor Materials and Devices Engineering, Center for Future Semiconductor
Technology (FUST), Ulsan National Institute of Science and Technology (UNIST), Ulsan, Korea

humidity  medical fluid

ABSTRACT

Wearable devices, which are currently widely used, are difficult to use because they are thick and hard. In order to solve this,
a thin and flexible display is required. In addition, sensors which are combined with them respond to external stimuli, transmit
signals to the device and display them. In this way, wearable devices are in a direction in which they interact in both ways rather
than in a single way. Furthermore, instead of processing stimuli as signals and showing them on the display, devices that can
react and represent changes in external stimuli immediately are being developed. As a step of process in information processing
is reduced, the response time can be reduced and the device may be miniaturized and lightweight. In this paper, we will look
at the display that responds to various types of external stimuli. Furthermore, we will introduce how a display can be utilized.
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Fig. 1. (a) Schematic illustration of pressure-responsive device using the difference of capacitance. (b) Comparison of
electrical responses of tactic pressure sensor and stress-strain curve of compression test of micro-structured
PDMS. Adapted with permission from [9]. Copyright 2019, Wiley-VCH. (c) Electric field distribution of TSSD
when unpressed (left) and pressed (right). Adapted with permission from [10]. Copyright 2021, Wiley-VCH.
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Fig. 2. (a) The image of scanning transmission electron microscopy of DHNR. (b) The enlarged image of inner dotted
area in (a). (c) Schematic illustration of DHNR and energy band diagram of DHNR-LED which expresses
charge flow with light emission and detection. (d—f) Responses of light emission and detection with migration
of laser pointer. Adapted with permission from [11]. Copyright 2017, AAAS.
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Fig. 3. (a) Schematic illustration of the resonance color reflection which shows swelling of phage layer and reflection
spectra. (b) Colormetric sensor which display sensitive/insensitive color change through bacteriophage coating. (c)
Comparison of color difference of sensitive or insensitive region through thickness of HLRP. (d) The image of
display before phage coating. (¢) The image of display after phage coating. (f) The image of display when
humidity is detected. Adapted with permission from [12]. Copyright 2020, Wiley-VCH.
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Fig. 4. (a) Schematic illustration of parallel AC EL device structure and image of cross-sectional TEM. (b) Resolved

time EL signal of two light emitting units at 1 kHz. (c) Illustration of light emission using various type of
conductive materials. Adapted with permission from [13]. Copyright 2017, Springer Nature.
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Fig. 5. (a) Schematic illustration of response that magnetoactive fluid between spacer is attracted by magnetoactive pen.
(b) Change of magnetoactive material with the existence of magnetic field. (c) Comparison of the light intensity
with different magnitude of magnetic field, respectively 0 mT, 70 mT, 110 mT, and 210 mT. (d) Process of
‘write’, ‘read’, ‘erase’ and ‘re-write’ using magnetic field. (e) Schematic illustration of responsive 5x5 array
NV-MED with magnetic pen. Adapted with permission from [14]. Copyright 2020, Springer Nature.
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Fig. 6. (a) Schematic illustration of structure of WiSID applied alternated current. (b) The image of tube type of
WiSID with medical fluid (left, top) and without medical fluid (left, bottom) and inversion piezoelectric sound
measured by sound amplitude with time. (c) Field-induced EL intensity of whether or not NS or TPN is
injected with 3-way medical connector with tube type of WiSID. Adapted with permission from [15]. Copyright

2022, Wiley-VCH.
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Adapted with permission from [16]. Copyright 2020, Springer Nature. (d) The TEM image of cross-sectional
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FET: Field-effect transistors

OLED: Organic light emitting diode

QD: Quantum dot

EL: Electroluminescence

ITO: Indium tin oxide

ACEL: Alternating current electroluminescence
MWNTs: Multi-walled carbon nanotubes

SPL: Sound pressure level

NS: Normal saline

TPN: Total parenteral nutrition
CNT: Carbon nanotubes

EBL: Exciton-blocking layer
CBL: Charge blocking layer
EBL: Electron blocking layer
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