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Abstract: An electronic paper display was fabricated by injecting electronic ink, including white and black particles

coated by positive and negative charge control agents (CCA), respectively, into closed cells surrounded by micro-barriers.

These two types of charged, colored particles are easily damaged or their charging value can be changed by the injection

process; therefore, the electrical and optical properties of the image panel fabricated by the injection method were

estimated in this study. The active particle-loading method, proposed as a new electronic ink injection process, was

applied, and the electro-optical properties of the resulting three-electrode-type e-paper image panel were analyzed. The

reflection rate of the white image-panel fabricated with our new injection method was 24.7%, while that of the same

panel fabricated with a previously reported injection method was 19.8%. In addition, the response time was improved

by about five times compared to those reported in other publications.
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Fig. 1. Color expression three-electrode type e-paper.
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Fig. 2. Structure of three electrode type e-paper. (a) Whole design
drawing of lower substrate, (b) two electrodes in one cell of lower

substrate, and (c) cross sectional view of (b).
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Fig. 3. Injection method of electronic ink. (a) Capsule type
e-paper and (b) barrier type e-paper.
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Fig. 4. Injection method at three-electrode type e-paper. (a) Reported
method and (b) active particle loading method.
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Fig. 5. Electro-optical properties. (a) Reflection rate according to
various injection voltages and (b) response time.

ok N2 FRAY Qlol AAYIE FYstAY e
FRRYOR FYPS Al A AYIE 5
el Aoole stiylE M3 mHd] RAE hEg)

So] 2Esly] AR HYol 12 V2 Aol BH

=]

=l

xt A
o} ol 39 AIRF &4 dojgoM = gl 4 Qlot
A Ay} active particle-loading method
2 129 rising time? 35.37s, falling
| ZRAYL 3V tsto]
AR ZE FUst 9] rising time2 30.78s, falling
time2 2.33sZ oF 5% A Lol 2t A7t X}o]& Ho|=

O

7S SIGCE ol A0S Bl e 2 o] Y
g AAYI9] 5E fRol. FHALL AISIA o
2 749 7 A 552 P ANYIE FYste A
of BIF5a] wRo] & Ao] Folzl ol uls) %
o WAt FYAAL e YAt FYHY, B2 9
A ZYE ANE YRS M2 25 Yol
7 mheo] mdol g7 A ASIAIZlE ¥elo] ©
ok ol YAS7IE FE0| Wstel Aets YL
PEA HE YAE WS o] YASO] M2 S
st @iol wa)

A S AL MAFOl WP PEY AL

2 Wy g A Astol 3 ol

4
g F
=
=i
o
e B

2 oox
9,
=)
Ra)



A7 1A 2 8tel=wAl, Ai31d A3 pp. 171-176, 2018'F 34:

O
ol

ol

=)

e

10

oX.

Ho

N

i

=2

R

o

un rin

Hastetn], Yrtsol Msts: YA BEA He

a3 62 SAAYS AeHA] o2 mida AR
4e 3V IS Iid e FEStel As AT 2y
& dudez WSt ngont. 19 6a)e Y
& UUFsHA] ¢F2 mid= WA ofnjx|S St AR
& BY BEAos HaA ubgo] yehd 2l =
& 4 Atk ol oA AFSh whet o] 2z Ao A
AtPEY FEot neA FESHA] Kol St g
o AR FAE Aol GRSl 8A e VAT &
A Aol ARt ot A ojujXl g #IL By
ol URZIR|Z WAL 9 So] UAdste] SAfolu]A]
< #Ists Hl Ysle st= Ae =UL » Aok E
e, AS UERd oo WA SAY QIxts o
woll ZAjolm A7 EsliAl e gdd 4 Qletk oo
Bls] 1 6(b)ollME WA A, 2] A o]oA]
S ®EIshs d diEe 9AEY] o] 2astE o
33 ()l Blsh ou]xlE APstA WAL Qi o]
© THbe Zdeh wlEt oz APt sAE mdd]

~
o
Naid

(b) r Charging '\
v

oltage : 3V
3 .

Fig. 6. Microscope photograph according to injection method. (a)
Reported method and (b) active particle-loading method.
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Fig. 7. Color images of fabricated e-paper panel. (a) Using reported
method and (b) using Active particle-loading method.
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