Journal of Convergence for Information Technology e-ISSN 2586-4440

Vol. 12. No. 2, pp. 127-133, 2022 DOI : https://doi.org/10.22156/CS4SMB.2022.12.02.127
o St ZaAlE XKL= = o E
CNT =2 HEsct SHAIS HXS0| ClASH 02 Li+d & FS5EY
2gx
Heojsta MRZa 24

Durability and Driving Characteristics of Flexible Electronic
Paper Display Using CNT Electrode

Young-Cho Kim

Professor, Dept. of Electric Engineering, Chungwoon University

Q O [TOS CNTE AL3l AL 7Elsto] Azat WNJZM 7ol tAaZd o] id-S A&oto] 4
o A7|etd EMS u] Stk ITO A3 WAFS 10(ohm/sq)olal CNT A=l HAFRS 300, 600,
1ooo(ohm/sq)olu=1 YA 24 95t E84 & Xﬁ 4 §AY £4& Atk ITO AFY A¢ 408]9]
323 10mo] FE WA S ARE "L AZE L CNT Ao A Mot 24 FA] gt} U7 o]F, HhA}
£ 9 3 A 2] a3t 5 AY, AA T A71BE S A CNT A3 1TO AT fAE Aas
C%E}.

FHO| : FARZFo], ITO, HAURE, shUdRt, SHAZE, F7]

Abstract Two types of charged particle-type electronic paper display panels with electrodes using
ITO and CNT are fabricated to compare durability and electro-optical characteristics. The sheet
resistance of the ITO electrode is 10 (ohm/sq.), and the sheet resistance of the CNT electrode is
300, 600, 1000 (ohm/sq.), and durability is carried out by impact and flexibility measurements.
Variation in case of the ITO electrode begins at shocks of 40 times and curvature radius of 10 mm,
and no change is observed in the CNT electrode. The driving voltage, electric field required for
particle movement, reflectivity, and response time measurements show similar results for all ITO
and CNT electrodes.
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Fig. 1. Bending test of ITO/CNT electrodes
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Fig. 2. Impact test of ITO/CNT electrodes
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Fig. 3. Fabrication process of electronic paper
display having ITO/CNT electrodes

XS E FET & QAHARAIIA EFYAIS
BAISHEE A AES 2
Aelole= Aot FASE AET|oF o= EAVF E

Bted] 0|2 B/1s14E Shastan,

F
(Image panel)

Reflective: Incident
light light

B Poto-
current

¥
(Amplifier and integrating sphere) (Oscilloscope)

Fig. 4. Measurement system for reflectivity and
response time
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Fig. 5. Response time of charged particles.
(a) Rising time by the movement of white particles.
(b) Falling time by the movement of black particles.
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Fig. 6. Comparison of resistance variation by
folding angle test.
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Fig. 7. Comparison of resistance variation by
physical impact test.
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Fig. 8. Image panel (a) and baned panel (b)
fabricated with charged particles on
ITO/CNT electrodes.
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Table 1. Biased electric field for driving image
panel by ITO/CNT electrode with various
sheet resistances

electrode

sheet resistance(ohm/sq.) E(V/um)
ITO 10 0.167

300 0.18

CNT 600 0.187
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Table 2. Driving voltage, rising and falling time of image panel according to ITO/CNT electrodes having

different cell gap and filled rate

V. 11O Electric field (V/um), | Rising time (ms), | Falling time (ms),
4 rib height | spacer I @ | Filled rate ) o ITO ITO ITO
(um) height (um) | " 93P W) Filed rate T V. CNT Electric field (V/um), | Rising time (ms), | Falling time (ms),
o CNT CNT CNT
] 0 0 0 50.0 20 0.33 154 1.33
) 22 0.37 151 1.30
22 0.22 1.71 1.68
2 60 40 100 333 ” 004 169 169
25 0.17 1.97 1.85
3 60 90 150 20.0 ” o018 196 s
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