3. SiPiX’s Imaging

LG Micron ©] Al A

199913 w] = California®] Silicon Valleyoll 4] 44 #3t SiPiX imaging e-Papere] &
9 Display module®] i A%, Al AE2l M9dS g 7l=olds AFsta = e-
Paper Hi-JAlolt}. California®] Fremnont= 17"70'% Roll-to-Roll A4HE21-S Taiwan©]
Chung Li= module”d4F 2 application 7S wdatal dvt. B8k Toppan Formse} H2}stod]
printing7] =2 A= FAS 33t e-Paper7t AREAQ1 Fo] TR Sk ASFS
A1 200 micron®.th gk A} FolE AAT 4 2 om, XGA(1024 X 768)°] /=9

Z,:
printingst= Z o] 7Fssli A tH1). ol#g 7les vtEe®E < SiPiX imagingS A1-&7F=0|
A

£

Hel
i)
=0é

tlo

AAFols FAst] AHEE dvit HREHS S AEA AAAAFTE AA A= fel
7353kt 20051 =l A e 6wk ol AlBTtE HxE dsiat 2A), def e 149
gl olgem HAHI ok ofdd AMEE A8Tt=EE AW vl h=d FEE B E
=9 vlelaz Ho] A spuel] M2 RAE FAE A, dEETt ukr = A
dgt G35 AFste WAlolrh 17l 12 SiPiX imaginge] 24| credit cardell #-8-3F A
o Smart7]5& A&kl AFAAE ARE FAL F lon, FHores Ad

A7 Aoz, T4 F71d A RS Bola 2]

_E
O o o aft

Mg o

N
i)

of

=

==
y T

Ho

Member Bank g3g47583 8-Digit Display

EMV CHIP m :

Credit/Debit Account BY415 8493 _ﬁ*!__as 0395

Embossing JOHN SMITH Visa Brand

Magnetic Stripe

Signature Panel

Push Button

Verified by
VISA

719 1. SiPix imaging2] Smart card application

SiPiX imaging-> Electrophoretic7"-- 2] €]
29]  Microcuptoll A ¢ ZH(particle) S
displayE @3k ZoltH3]. olefd W

o -3 545 HQlth Microcup

=]

AlZaAZbZ 9 ZK(particle) S AHEStE A F, 19
7keb mQl7b Aol Z(black)@ W (white)<]
7| A o2 tgFAAke] 7Hs 3kl bi-stability

A, A AHparticle)? S AW Z4S ¥33)

oy
1 A
fo o

ofr



v agtRe] &7]gka & 4 9tk Microcup] FFEw UIAIE 150ume] §Fa A St
2 ET plastic layerol] ©]3] X2 & ¥},

a8
K
2
o
i
-
%0
rlr
Jo
e
o
e

Sealing
Layer
l @ Ultra Thin
© Flexible
Transparent o
Conductor — |° Microcup® © Durable
© Low Power
Dielectric
Charged Fluid
Particles Transparent
Conductor
== + + o
Sealing,
Adhesive
Layer
Patterned
& i R, + + Conductor

Bistable = ﬂ Power

1) 2. Microcup® e-Paper

2938 Microcupe] AxdHol A/EAT. ol2dk wale tiEkAlbe]l  glo] A

High speed microembossing process®} Seamless filling, sealing process’} 7153}t

Lamination & Cutting
Cutter Filling & Sealing

—
| — g._l

Finished e
Film  —
Sealed Microcup®
Kl Coating . |

Plastic Microcup®

Substrate

Transparent *

Conductor %%5 ¢ El Microembossing
g

i

1% 3. roll-to-roll© manufacturing



ITO® #2 7 HLA7} 9% PET plastic sheet= coaterE &3l 543 resins E
FrAA1Z1 %, Microembosser= resing ‘&3l 32kl +xE& 71zl mold
S

KN
=
A2 submicron¥} non-aqueous density-matched particlesS ¢F4&FA 2|83k 4= Q).

Microembossed patternings<> % 4 o4&} o] micro scale®= A|ZtETh & ¥ micro
scale2] mold2} mold= 34 ¥ Microcupe] FFz1¥ o]t}

Roll to Roll
Process

Micro-Embosser Mold

Embossed Microcups®

Z1% 4. Microembossed Patternings

o] 2 gk, Microcup ® roll-to-roll © Manufacturing processt -3 embosser mold shape®
e dHE Adrbee] kst 2 d= a9 5.9k ol AP xS} S4% 72
T3 microcupl 29 AFo] 713tk ITO/PETTFZ2 Seamlessly sealed Microcup<
lamination 29| 80T ovengtel] 5¢ AE HAS 3% weight lossS WA &= &

o},

=

T3 EAFS Bt Cell gap& 15~30 ymE 4A FA4

1% 5. Square Grid & Hexagonal Grid

=

SiPiX imgaing= Microcup®} Top sealing 71=°l 7]¥S & 5753 Microcup
Electrophoretic Displays(PMEPDs)®} a-Si TFT ‘55 Eectrophoretic Display(AMEPDs)2] /<t



- Matrix Microcup EPDsS #19F3H31aL, 2003 SIDlA] a-Si TFTell 719 & Microcup

SiPix Microcup®PMEPDs

EPD roll w releaze liner Viewing Side
- I ym
Release liner Hierey
|::> s esinines “/ . Ti02 paricles
! " -
= Lamination 2esc gl IS Sealing/sdhasive layer

To TET I YN = -

EP panel =+10V

219 6. SiPiX Microcup PMEPDs & AMPEDs

Eletrophoretic -5 2] < SiPix Microcup EPDs: Microcapsule EPDsoll H] &l Cell gapo] &%
3] ZFol Microcup@} fluid 7+e] 7WEA Q1 HA sl 7F 7158t 71 2 %2 high throughput
& high vyield, roll-to-roll process % -3k physicomechanical 5o <3t A<
filling/sealinge] 715 3l™, Narrow3t cell gapg &3l submicron particlesS =j-&3fo] & A<t

C
A5 oF 1000umiVs ode] SHEES TIHE 5 9

SiPix Microcup® vs. Microcapsule EPDs

_— ™4
/ [ )-“‘
®
4 g |
~- 7
> _“

Microcapsule EPD Example

= =

Cell gap: 15-30 pm
Microcup® and fluid may be
optimized independently

Cell gap: 75-150 um

219 7. SiPiX Microcup VS Microcapsule EPDs2] 1] 1l



FaEd

[1] http://news.hankooki.com/lpage/it_tech/200702/h2007020710031423760.htm

[2] Nikkei BP, “Toppan Forms, SiPiXAFe] 52 whaleo] Hdapgo] 7§14k, Oct 25,2005

[3] Comiskey B, Albert JD, Yoshizawa H, Jacobson J (1998) An electrophoretic ink for all-printed
reflective electronic displays. Nature 394:253-255.

[4] AE, ol¥F, o4, A¥=, ASHF, 58, “SID 2003 &4 ¥ 114", EP&C 07. 2003



