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A charged particles layer control and driving of Charged Particle
Type Display
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Abstract The charged particle type display have characteristics of high contrast ratio and wide viewing angle,
quick response time. We used the yellow(-) and the black(+) colored particles, which is respectively addressed
to the cells of upper and rear panel by using electric field. Our independent addressing method has strong
points compared to the mixed particle putting method. After addressing, we packaged two panels and did aging
process, and then panel is driven by matrix method of four channel electrodes. Layers of particles are controlled
by height of cell barriers and needed minimum two layers. When positive voltage is applied to the upper
electrode, the yellow particles with negative charge move toward the upper substrate and the black particles
with positive charge move toward opposite direction.

Key Words : e-paper, charged particles, memory effect, layer control, addressing

dite] Hsshn AR AR TF0) Thsd B
& /AT ek

B3], AU T AZ o)=(Charged Particle Type
Display) @7 23d HAFolEo] v & tizy], w

1. M8

HAEolepaperys 1Y HaZeolsaie Yol
se) o} MEHe] WAREIO] SHFE EAIBH Wk

@ Hagdololnt wekA 71&e] wEd Pu JaZy
olET= tin] ool et Wo] Hde HHE & A
B3 olu|AE vehle S M E3 Aol
£ B0 Kohe A o] Fol9 EAS Ad tAE
go] FR2A FolAY A Fdi7t 7hedtn ZdAE
o] 7hs3to], HE=e] n) AP glo} wlmejr} 7Hss)ct
a3 AdEe R Aol tdste] He wjgow

o] B2 2006dE Hehstm seATEAN st
o APEAL
'Herista AAAE o

‘WALAAL: ©)%A(dongjin.lee7@gmail.com)

1376

£ SEEE, W2 Aok J2)a Eref Y &Ko
HEETE Uetlhe EHAE taEeln, B 7]
3 wHg )21 ok

£ d7olM e AR HaE ol 2] 3
I FEAGE W7] Aste] RSl o] S
A7} layerAd|ofol] tjste] st on, 71&<] 4
H A3kE 1 YRS EFst] sfde] FHss



HHYAE 2 ole] WdURS Ao 75

B Agsio) A} shato) 47} ol=siseh. 283
ol=dlNE Ama SR WIIHELT T agingdld
passive matrix i 02 TEC] hAYURE) | FEHE

glstgick

Hi

2, H WY

ot

21 A7 # o ==

2 Ao AHEE dg-e 1 13 o] A3} Ao
B35 T 719 glass 7)o} JuI o PAE
gz FAHh Hdo Auat S1ThE matrix2 535}
3 PEE AYTEE el TP 1To7E B =
2l glass 7]8e ARG o R tho]X(dicing) 3tich
T3 o] 7ol FAE ITORZE Hedstan dye
2 o] g4 Yel A= e wpA3 9k Ay wiE n}
238 747 AAst Ak olu, AatetyE A
9] sizet A e FetEE AT sized T oM,
AZe] ZHAw ZAule] yujo ghio] dAAE . AAH
A= Y upAAR glass7|HO| ITOE ALY 2F 9
AS g2 fegatg on, Hejygd 1ToAT B
%49 1x1 inch Qtol| AAE A wgy vpaz2 A
e 3t AALZFE 2] 500mx500m, 300imx300mm, 150
mmx150mO 2 A& Pt AWl ZL2 A sizeol
upakx] ABZEAS §A|5te] AABt A&ttt olet
22 AAS vrEste] g o) et stE-g ARtekgl
o} old, doj| AU} A EE layers HEES ¢
A== Hdo FAE 2] olE 15m, 30m= HE
Al A&stgich

2.2 HHYUK o{=AA W W7

o] AN AL8F HHARNE Ak HtEg =
AU 1A Pol A3 olFshe A FaHAL
2 selsh] 9184 Aol ThE GkAIskE B Aes of
AYASE S D e AYAE At T
AU B Gefolul, 10molste] ul A3t Yt

15

Glass-
substrate

1377

g 7Hth 712 YA AN
AP FUgH vj&E Efete] &9
Astgct au 7129 SR dAe
Ha 4 glon, giadRtEel A Mtk
HAYQE getalz] fiEe} 15 Y5t AER

& ZARs7|7 P8k B doAE 712 T
AYAE A= I i) ARt BsE

AJRE AA) g3l gl At sfute] ZHzt
AL o] AU AL RGP od, kA o
AP} Hod lAdztel AU 4 shgick 1
g 2% Aol kT diHUARE o=l Ehe S
vehd g oot T18lofA] Bl gpuhA) 7] (function
generatoryt= B AXE {3 ARtEgloH, 4o g
(Channel, CHI, CH2, CH3, CH4)0] &85 AT =
2o olaf Aoiglck o] A|A=e] o3| do Abwh
o= bl IAJAE o= YT o g8t oj=g|
Algbo]l FAE AII Aol de] AYE QArtste
Agat o] e Algt Atolof) WAshE A Q] FoR ket
A AL oj=dlA st old, FAHET 2
yellow tJAYAE AT B F0Z A 3o
2 ot wd 9 shrtole A4 AU 219t

ke oz FASHE, vishe A=At wid=4

3
i)
oo 2

ox |0

ol

o

i)
> 12

22

=

}

il
an
2]
2 &2 o2 M fo o (B

_(2‘1"54 i,

N

o
=1
o2 Qyigic) AR o] SR HY, Hue A}
shate) A2o] NE THFES 22te) Feh2 AX|AY]

Abghat shge] Aol A2 ofFuR| g g >
fotal slgk Alolo)) o=l e AYAL olFE £
AEE spacers T TAH3ITH L83l A=A =
AU layer AEET 54 BlE A3l ARE 15
i, 30me] olE 71 Aof oje} B2 FAHOE T T
AYAE z+zh o= A3yt H7|13-Ego] AR Y,
o] Auka) stet 7P Relof Ead M B &
- o

e FIY 5 U= AR AIYE RRE YA |

ox ki

O

o)xz YAstsich

5

electrode Rib



FAlR7| st 3= A A3l Al6s, 2007

Frors substrate, ”

@!P(;Y@(Et * i Chewged pantizies
Enliot

wbressing Pty

38 2. JAYAY oj=g Y gHE.

2.3 Aging ¥ o2 15

it slhg w714 8he] HAEo] Wide ehAst
F, Ao Y49 A= CHII CH2 12|71 sl
49 CH3T CH49) W3] ol Htat SAhe Az
T3] aging 2 Hgict. o|uf, Awz}t sjzel QrBH=
Ao} FAol R4 0z WSS Haol SleES
24 & Q& BAFIVS E51 aging AT
agingFJ o] YEEH, AYLFS A& Aol cHim
CH29| AIsh=o] ¥ A A7hstaL, sheke] CH3
CH49| AIsf=of SALE A7kste] Y Aol wot
A olu] 2| & vebfiglct. 181 ole} wid) SAdo) At
£ 27ksto] By AMwel He ojuAE vehfict
AW F50] gEEY, A8 752 s side AHe

24 ofux| 2 FE3ATt 22| pixel TAHH 4
Ao} gAMe] xpHos FEE £ s Aue] A
o= CHIZ sigte] AFde CH3ol HYE A7t &
A A subdS FEIGCh 282 £ WA was
T5317] 93] CH2¢} CH3of Ael7HE shglen, CHI
9} CH4 183 CH29} CH4ol &S Ql7}ste] A WA
el ol WA gde 75 sl duiTgol o
2EY dze] 57 1S Y3 dige] Aus He
olu]x2 el & CHIF} CH39| MIEo] AL
A7kt & mAolZ o|m|XE Jehfo] MY THE 5
Thatgich.

2.4 HURLS| HEEH

aY sk AYAE Hasdel ARTEE E4F
o2 vehh agolch £ ATelAE A sk A
Astol LA AR oA HAARE 22t ol
AT T GAYAT} o= Ao Aut shne
UAY iolietel Ferdnl Aoz Basqch 22T A
8 HAFo| DS aging T F passive matrixi o
olsh deAos TEslgon], 751 HYg oY 7
dleh, AN, Fetdnlg oz Basdc

1378

Fabeatiog

Packiging of panad

3% 3. HAYAE d2Ed ol A=A

32 4, BELAY taEdelel AN Ay,
A =77]: 5000mx500um, 300um>300¢m, 150um>150um)

3.

3.1 O{SRAE YKL layero] ME CHA
ejxte] S

9 32 HARE ol=AAel] sl A AabE
W) A Auom YAH Ao sized HeAT|A
o2 B Aolok. ol3A ARE HISL Ao wy
3} o7} BolAE W GRYAE o= W 2
B} Abshae] Al ishe MYAE Fobich A

& A7kstel o= hAUAHE v Heke 27}
312 g & Beldel W FtelE 19 49} 2o) 4
3t stel o= sl AR T2 44 Yok of
£ o= E HaYgRel WAE w37} o] Ay
So} tiielate} Wo) A Tojur Liehd @Afeltt.
ol Van der waalse] Js Hoj=im, o] Ye)g ol 43}
of oA caBalel tlme 75g 4 4 gk

Aujgol7} 15m, 30m3) Ao YRS o) =74
# A5 15me) A9 golofAs HHYATL 1ayers
=5, 30mo} A% folofilt dayerz FH=eIch 7
doll of=dAle HHARY layerd7t BE4E TEH
o7 BEUto] FolxlE v, GEulE layardrt §
248 Yzulrt Fobairke AL BESY 22l3 of
Eel4EE qAdRe] 2707t 2Ystn Holuss &
S TE ALl Robxinl, oJEAAEE layere] A

(/M)

ot 2 nE




HAUAE HaE ol Al URE Aolgt 75

3 5. shdo) Al slate] 2zt AW AU,

3.2 Aging0ll mE E& Hnt tiFEYXIe)
Hze| S

ol=E dAHURE 71 e A gl agingEA
st oj=dld 33 Al o= AT A=a) Aluka 6
] A Afole] A== AA L JT ojmy TS
22 QAN Pl BYH nhEEoR Qg A o
o AR o gl UYAE] A bl B2 HA
ASHANEE RS BRIshich ok, aging@ Sfol TF
A7) spde] Be #Heto] agingS 314 9= wde B
A ot "R wokon, agingg 3k = hAYA}
€ 52 BEAY 22 A we dHYAEo] over
charging F-& ERIstitt. 183 AALES s At
o] A== CHi, CH2 3 }o] A== CH3, CH40) A
S Q7R A3t AT BT Erlo] LT AL
olgatel W2t Hx a-g—, st 223 ole} iy
2 AYS WS, H A UYL A AR
2 o§atel AeMolu| NS Uehygich. HeiTES
719180 4e] 9IS eAtH o el T Ak 4
W} she] AFe] MR AT Riel AT 7
so] mAjol2 om|A|E Uehigich. 12l dae 5
Y o) Uy BRYEL O BT O e e
A olFHied, g dAEe BHUYA] Tt
23, I GAYRES over charging Holglglon, ¢
ol NHUREA ] EAE 9T overcharging® thA Y
A2 AR AU ol dR GHYAE 719 B
A AR Qs HAsh= Aoz BAEdk 1Y 62
47He] Iejde AY 2E3te] mrlo|A ojulxE et
W Ao}, ojnf o= e fAAURLY] layerd s 15
He BEHANE W3] Y3l Layer2 FAHO, 15
A7) Aol fAHUAE By A TREO gJAHEo] A=
FAUE RS 33‘31?5?‘1‘4- ol X UAIE over
charging¥|o] Liehdl @Atolct. 3k, At sidof #AJE
olnl o] wefo] HpHoT Aolt it 1 e
o)) Aol 01‘:31/%} 22 2498 Ad dAdAE

I' m[o

1379

ZHe] Y iR RHJUAZL ulAlstA oA 9, 1
g 3 st o=EAE dEdxt o A

sho] side] 4% mHol B|FX7] gl LAk
55 B8t 713
1ayer¢7P TR YT wot

X400

X100 X200

a6, Y TEE PAYAY daBeo] .

shko) zhz ol e ARhd deks | HudRtE

3z ZEAgke] WobA|il =T W dA9 3t
22 ol 5 JAUL WYL A ol B
NF BAHA SAEE AL sk B WS
g o %ZH over charging®] Aol AR Agich

3 ARl A 2 A AREo|HEe A
?%3}01 YR ] Wz B} &AL Bl
of hHUAe] Pt vz 548 syt

{J

o ru

ol
=



TAbe}7| 8 =r A AI8d H6s, 2007

HSORE

re

[11 M. Ito, M. Kon, M. Ishizaki, C. Miyazaki, K.
Imayoshi, M. Tamakoshi, Y. Ugajin, and N. Sekine,
"A Novel Display Structure for Color Electronic
PaperDriven with Fully Transparent Amorphous
Oxide TFT Array" IDW '06, pp.585-586, (2006).

{2] L Shiyanovskaya, A. Khan, S. Green, G. Magyar and
J.  W. Doane, Substrate  Encapsulated
Cholesteric LCDs: Coatable, Drapable and Foldable"
SID Symposium Digest, pp.1566-1559, (2005).

[3] J. M. Ding, Y. R. Lin, C. H. Chen, R. D. Chen, C.
Y. Lin, H. L. Wang, C. C. Lu, C. C. Liao, and W.
H. Hou, "Inkjet Printed Multicolor Cholesteric Liquid
Crystal Display" IDW ™06, pp.1507-1510,(2006).

[4] Heikenfeld J, Steckl AJ (2005) Intense switchable
fluorescence in light wave coupled electrowetting
devices. Applied Physics Letters 86:011105, (2005).

[5] Takashi Kitamura, "Electronic Paper Based on particle
Movement Electrophoretic and Toner Display."IDW
06, pp.587-589, (2006).

[6] R.Hattrori, S.Yamada, Y.Masuda, N.Nihei and
R.Sakurai, "Ultra Thin and Flexible Paper-Like
Display using QR-LPD Tehnology," DIGEST 04
,pp. 136-139, (2004).

[71 Y. Masuda, Y. Sakurai, N. Nihei and R. Hattori,
"Novel Type of Multi-Stable Reflective Display
Using Electric Powder" Proc. of IDW Symposium,
pp. 821-824, (2005).

"Single

1380

0| S ZDong-Jin Lee) [E3]H]

* 20074 29 : ALeTietE AT
st} (3P

* 20079 39 ~ @A Aerista
AR (84 A

A

<gHop

ERE R Y

Z ¥ Z(Young-Cho Kim) [&45]94]
19894 29 : AgAAYsT A
g (2Ep
19914 29 : ALAYftE A
3okt (34D
19944 29 : ALA YT A
e e

19959 39 ~ A : Ao
AR By

1=} A
Fag

<THAlEop
WEA/| 2 E ol gt



