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Abgract: 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.

Keywords. Three-electrode type e-paper, Ink loading, Active particle-loading, Electronic ink, Electrophoresis

a. Corresponding author; yckim@chungwoon.ac.kr

Copyright ©2018 KIEEME. All rights reserved.

This is an OpentAccess atide distributed under the terms of the Creative Commons
Attribution  Non-Commercid  License  (http://cregtivecommons.org/licenses’by-nc/3.0)
which permits unrestricted non-commercid use, distribution, and reproduction in any
medium, provided the origind work is properly cited.

£

N
-

>

ANTGoRE AHEHT 9t (1]
E2 92 wilsto] of
gaZeolots de) Aty
B8] W] oy

5HA AFRS 2~ Qlch

o=a T M

o 1M
=] =]
> 0

o

uu o
- T
L)

Y

g >

ol
—_
k1

)

>
>,

ol
o
2
o
=
>

ofd oy
off >
e

_>'~|_‘
N
T
2 rlu

o o
)
ol
0
[~
[
s}
9,

L0 o
Mo g
zl
or 2
o MU
Jo
2
=2
ot
2
&
o)
>
)

o
ok
20)
8
>
)
uju

oo Mo o2 Ku L rlr 10 mo & 2 rE
roL oft |u .
L 2>
— S

]

=]

>

ot

r‘|'|j

)

N

M

u

>



172

2,
N
08
of
o
o
o
=)
ofo

ol
ol

N

>
)
op¥
)
i)

[~
3
i)
i)
rlr
ok

2ol 2elg ol&ste]
A GOISHAIRE 37bA] o] o] g BAISH]
2|02 stA} Qlct [6.7]. AAFSo] Aagaole
] et oz »2 olgHs Yy

e
g
)
il
=1
o m¥ >
Y 1o = o
Mo nl ¥ e rr -

A

=

| 7]1%017] TR0 ojuA|g
28] YHAEIR] ok UREo
(L S ER HeYA Y
Urfe] BEAYL xAslel Helg mAG] 0

fu I
o ri

Mo ek

of

L B O
o
o 0O 0=
o e P
o JH M me my
2 & W
2 NS uju
oo r
o T 4 A
= Hu Eal
N ok opy
%5
8 ox N 1o
19
ol
!
M
©
w

ok
ikl
o)
o
o
Z o
1
I
e
4>
)
rlr
-4
P
e
in)
)
=)

w

2o)

4H

ok

o
Nk A
O opt
2 9

oA 37HA] A E F
C B S Yslixe A
th2Al drtst o AAE 3
Mef Ao Al 3 A2 22 JAe
e ZYFAS A0 Fde A

= i N

= =
Fxo7] W&o, 2719 shEE A= Adurd Al
B

=
()
2

N

olr

ot

o

=)

olr
o
rr
reb Jj Y K
o

o

=2
ol 2
o

rlr

[e] o
oh 19 ogh

],

z
ﬁl
2
Jo
2
1o
1%
ftlo
4
o
Y

>
30,
o
A
rol

Qvtstm AFRIlm Ao
o Qttt. ol2jgt Yelw
7ol Aol 37he] Bel po] sbsaic (9],

AZelole oo|Zeis W
ole Avoz Mg

T

w
2}
4H
ofk
o)

>
o)
opt
L
)

SEDE

- 59
FIshe ol met A o] EAJshe i gAte

10w T o>

- W

3rd electrode

| —

1st electrode 29 electrode

Fig. 1. Color expression three-electrode type e-paper.
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Fig. 2. Structure of three eectrode type e-paper. (@) Whole design
drawing of lower substrate, (b) two dectrodes in one cdl of lower
subgtrate, and (c) cross sectiond 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-eectrode type e-paper. (8) Reported
method and (b) active particle loading method.
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Fig. 5. Electro-optical properties. (8) Reflection rate according to
various injection voltages and (b) response time.
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