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Fabrication and Addressing Method of Charged Particle Type Display
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Abstract

The charged particle type display is a kind of electronic paper showing information images using
positive and negative charged particles(<10 ym). In this work we used vellow(-) and black(+) particles
which are respectively addressed to the cells of a upper and a rear substrate by using electric field.
Our independent addressing method has strong points compared to the mixed particle putting method.
The packaging with two orthogonal substrates and the aging process is followed by addressing
process. The panel is sequentially driven by matrix method for each 4-unit cells. Layers of particles
are controlled by barrier ribs and must be addressed to minimum 2 layers.
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Fig. 1.

Driving principle of charged particle-
type display.
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Fig. 2. Fabrication process of panel.
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Fig. 3. Addressing method of charged particles.
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a8 4. HAYAY aging¥H.
Fig. 4. Aging method of charged particles.

23 &M E HUXle Aging ¥ =
PDPY] 7 -9 miAdtAZ dAYAE faZy
% aginge] 83y, FEAYY EEAYE ¥
Ha3 FAHoY. a¥ 4 ALY
Ao FHE NAYAE agingste
el ZHojth fiAdat oj=zdel ¢s
Fo| #de e FAE AZF Al
3 kel A" AT 3" 49 A
agingg ot old, FH3 3H
Agke] FAo] FrHow wWIHEE
o FIEEE 2ET F e AYTIFNE 5
3 agingg Aot

agingZ Aol 4FHWE AWTEL Y3 Ao
AE1s 2 2gx stde] A= A3 4o A
£ Urtsted dd Ade] @A ouzE YEy
om, o9 W FA49 HEE UArkEe] =AY A
Hel HeA oA g el
AuF¥, AdYTEL I8 2o

N,
o
o =%

e |

A A SR R )
2
>

TSI
_<‘)_15
rir

g THHE 419 @94 4Kz TEY
& =2 B AF AQH G#e] BF AY
3 AgE A7t ¥ R WA A FEIAY.
JEm F oUA ggde TR 98 4ue
AT A2t swe AF A3 ALS Ata)
TEPor], B AF ALIF 4 227 FRe
AF Ad2sh 4o AGE ASd A WA B
A vk ) AA B9 Ae TEAR,

AETEe] gudd, vue 5% FAL A
Bdel AWg Ped ovAE e F 4@
AS AL1% shwe AF A€z AL Ak
% 2Rela ol A% Yeie] Y FIE 3
9t

o fo

65

A7 HAAA 23 =5, 218 A1E, 20083 19

a8 5. gAYRAY tixFE ey FHd.
Fig. 5. Panels of charged particle type display.
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Fig. 6. Addressed charged particles in panels,
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Magnifications
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Fig. 7. Selective driven of 4 unit cells.

32 Agingol mE 28 Metm gMexel o
na 531

Az e HAYAE A7 AT FAdel] "G
A7tete agingg dl9, AAEo] gl Ani
stte] A ote AY IdA Ju HAYAES] F
IF g idEHe AL #EAY. =3I HAAF]
Hdo A=gydd dHALdREY 29 AgHd T+
FAYel agings 37 g Hd9 RAYAER
o 8 Egtom) agingg sHA &L YAYAES
2 over charging® 1t}

ARTEE 98 g9 A3 Ad19 2 2gn
st A Ad3y 4o AL Astek Aw A
& AT B yellow HAYAE0] o] F3ste] L
Z Homn, olg wigjFAes Agg Aste
I A2 AYAE] A AFFEHoR oF
3 A& ouXE el AgTFES 5
7193 4719 @98 £ o HYTEe A,
F8H dhwe] AFe] ME mAste REe A5
Bt FEEHY BAela o)A E Yehyth 23
I HEE TEL 0 Y gHUAEL dE o
AE Bt 32 APl E ol F FHYow, o|EHxA
F2 AYAEY EHAYS Qrlety FEF A,
71EA o] FHAY HAYAEL overcharging = o
M2 A AT ol dE HAYAE e F
AL Zelrtk Ql7] Yoty a9 7 Ag MY
TE8H Exapolz o]mAE ekl Holth o)y
A% ALY layers TFEHE ZHAYGS
w37 S8 A8 dALAY layersE 1-layer

o, el Mg Artsted FEAZ @A

66

Ho tAYAEe] A ERE dAEc] dAYU
' AE B2 ol HAYAIE overcharging
Hol e #Abold, Adde] EAIE oln A9 H
o] FRHog AolE vehd=d, 7 9L H
deo] Ade dugdda 2e AL Ad gAY
AHE Y HEgo=m A% dAYRE AT

£ A4 AR eH, 1 7138L T8 st 34
gddAEe] S "AA Hol AVl ol
. ol layers & =W 7tdd H4E ¢ du

4. 424 2

o] dTE B3 V129 dFAYAE L1nj g
TFgete FHse WA E g FAo vE F
WAUPAES HEdy JE sido 7z o=d
Aste bt AsE gz A7)E o7 EAC] o
E F d@AgAEe] ME o)A Yol ALAY
AL grFgon, AYE A7 g9 AA9
A5 AY)HEA o)FEAHS AHEgIA FAF
T UATH

53], ol AdE Hde dad sges R
xA3te o
ZAHE 5 YALAY layere 22T 4 gloy
e FFEAYH contrast ratio® ZAE F
2 wid gAYAE gagdely F&A

I contrast ratios =9 F Y& 9L
g 5 Ut =ddE HAYAE agingS 4,
TE3E FEAY Roln dAYH dAd gt
7} el EFR BHAY FAHZ A4S F

AGE 33 YAYRE g8
= 2948 & 5 Aok
Hole dAYAES] AT
910] passive matrixia o2

S EPNYEY
o = 2 & 3 o}

ZAtel 2

TE 2006 AHAA7IeNEAG ] 4
PR oo FA=HYL,

e

e}



ila]

ta

Mo
o

[11 T. Kitamura, "Electronic Paper Based on
Particle Movement Electrophoretic and Toner
Display”, IDW 06, p. 587, 2006.

(2] R. C. Liang, J. Hou, H. M. Zang, and J.
Chu_ng, "Passive Matrix Microcup Electrophoretic
Displays”, IDMC'03, p. 01, 2003.

(3] R. Hattrori, S. Yamada, Y. Masuda, N. Nihei,
and R. Sakurai, "Ultra Thin and Flexible
Paper-Like Display using QR-LPD Technology”,
SID DIGEST 04, p. 136, 2004,

[4] Y. Masuda, Y. Sakurai, N. Nihei, and R. Hattori,

67

A7 ARSI =ER, A20d A1ZE, 2008 1Y

"Novel Type of Multi-Stable Reflective
Display Using Electric Powder” IDW/AD 05,
p. 821, 2005.

[6] R. Sakurai, S. Ohno, Y. Masuda, and R.
Hattrori, "Color and Flexible Electronic Paper
Display using QR-LPD Technology”, SID
DIGEST 06, p. 1922, 2006.

[6] J.-B. Park, J.-Y. Hwang, D.-S. Seo, D.-G.
Moon, and J.-I. Han, "Study on electrical

of plastic ITO film with

bending on multi-barrier films”, J. of

KIEEME(in Korean), Vol. 17, No. 1, p. 70,

2004.

characteristics



