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HLF AR B e — A T K K i B 1 o i sy, B IRIRZ B IE
WFHZ. BZCHEE TFT WENRERZ, SEGRBE SRR, gt
ABERATRITRE TP BRI R AR R bR RN T
A5 B B A  FL T DL IR EE I A AR SARTIAE o bt b, Bl IR R AR 2K
b NP I IR R R Rk 2, T T e IR A A e LA IR AE R 7 5K A
W ELAT R IR T AE (1 L 1 4R s 5 Al 33 1 B FH AR AR TR (B0 X 8 % |, E )R
AR AT AR H T R B4 B A5

T AR R AR SIS BoR . R TR, AR THE S WA RE R
BRI A — MR E AR, w2 RS . B XSS RHIE A B T AR B s Bk
FEZ N LCD B Ry R A sE T U 4 28 LAk A g ALk Y B
(EPD) Jy H A&7 S BN (1 LT AR R B, HIK A BOR SO e 2 v 1 =
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K, FTHNELF, WTLOENAER R T2 Af#AEZE, —&NT 120C,

1



MR SRR B HE 7122, o LR K o ANEEAH FEAR R AE A BN AR Eeid a2 4t
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AR R B AL L) R AL, LR EIRIR L 1 R L AR 5 7 i P 2
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= Y BRI A IR 7]« BRI R HRHAT R 22 7 IR IL {5 B B AT
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E-ink %] CE /R HAR PP 5 B RR B 085 AT = s i 4k F k.
E-ink 2] KSR A A AEAERAG & 1t 5000 & A, HA 0 Se F LA Lt
AT HUES] 3000 230, Pk, = ) 7 6 0 HL 7 AR s B wh A SR
W S5 B R AN T I, A AEAR KR B YRR S o AT H FR ) JH B3
TR A IR A E A6, 2012 4 6 H, BEE-FHI ™ NI O 2B,
i E-ink AREMEERELFFL. BAREEE E-ink AFKIE 7 FHF
VS, BE AT TR BUER A, ERVFAER AT A E, XS
WA T EOR IR .

AT H SRS HL 7 ARG R R AT AN LA TE A, HI LA 5 7 4R B
MRV AT WAL R A A B 12, B J2 11 2117 377 J2 T AR A ARLeE , [7)
ISF #) X2 Y e ARV X SRS, A R i, DA S S A L MR IR I 15 T A
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B M AR SRR e R AE . BRI SR S5 R EZ R T,
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(1) ¥R K

4R 45 SR P 10 AR SR S K ] R P4 52878 Cincopat), Hieh
Kl D 2020 48 3 A, MR I0HX EE b E L 26 ERIRGH.

W RN X RHE, HUZAEEMILORE, GFEH. S, S,
Bkt ALe WOPE . TR Bk YT S S, MRS CE A Flexible. pliable,
bendable. foldable. flexual. bent Z§ia]i5 .

LTRSS, A ISR R 7R S S R, 2ot R
FIARHR AL R R A TR R
(2) M0
a IS B AN 5 B U

AR ORISR, BT o2 FE R S BT 2019 4 K2 JRR
L FR I O S0 SRR AR SE A . i R R R 1 R G R SR
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TR ) FR S TE SR A RIS A, FLAMEE L 13 5 R P B e o 2 K
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B BB TREREWAT

2.1 BTFHK RN

FERMERR CHURE . HARTEAHA RS R, BB R MTERI R
B, 21 HARERES, MEREELEPTBA DK, BRE&K
RIBZDTT WA BT RARE, 2 H AT BT 102 LD, 458 7R, W
SRS WA R WM IR TR, E OB B
FIE AT o M RR R IR &R . DY A SR 54 b,
£ 1B R P AR R R B . B TS B R R B 7y W) R B e
FAREARFIZANE OLED R, AMAITREE KRR TR R IR I 1.

B AR BT B IO S RS RS, & 1
TR TR T AR, RS DLRIK R SRS R ZE N R A
TOHI S REEAR =, C&51UR T BoaatAR i, Wk TERMREIL. mikee
VRS AL BTN TS BEIRCHE R AR 1R 22 B A 2 18 D7) 35 SR 1) TE 2 X M4 e AR 1 v 2
AT il o H T R T AR R U S SO ORI  FEATART 5 2 ) D' 2T T Al AT O
PRENT LCD SR GUAROLRMIAE . th T K BREAR MR SR, JEEL
TR, SRR B T KGN T R

MEIREF Y, BT ACH Bk B 8L, s, ¥ Rm i, |
A4 AL LA . HYKOR T8 3h B 4 N BE-ink A A Bk 2E A
(Microcapsule) « Sipix 2 AR (Microcup) « A =38 A & 1 L7 4k
R(QR-LPD) ; FLFHBIAL N Xerox/ T M KZMIBHF (toner) WL, Xerox
Gyricon 2] [JEFEERAL (Twist Ball); J2ER MM N KDL & Ll. =34
=] [ IE [ B2V (Cholesteric LCD). Nemoptic. K& T- %% ¥ AE i XU e 75 K i
(Bistable TNLCD); HL/SALZERS) N Ntera. Chib KZEH B @A (Electro
Chromic). Philip-Liquavista FIHLIEIER! (Electro Wetting); fMLHEAIRH
A A A L AR (MEMS).

R AU A A T ke, W T HRTE . AR ERE.
JUAE L. FAHL. PDAL BUTFAHME. Kiosks. AIEa K ml sl Bon s, Joile
FE L ThR2E B BAT T A R S A
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FEAERA A, FRRANAE = Rtk BT AR AAHT . 2000 42, E-Ink
B R 2 ) 1E 2B AT ORI R 55 — kR A H - S8 ORI S 4 4 1 B P T
5 il 1) LT AR R LT A LT BB UK 2007 4 E-Ink 5 Seiko A EHEH 7 A28 il
FIF2: 2009 45, LG Display A FRE/R T —Fhbl T8 M S HI1E 1 5 o L
Pk RN s, SCRFES A 2010 4E, LG AR R & SRR FIE 7 s
it FL 4%, BT E-Ink B FL-FARHOR , MRS AR L R A ek B A AT BIK )
2010 4, JIENHAF R T 6 JetRMEHFAR, AR IREAR LI sk
SE A AR TFT 385 SipiX IR 7-4%; 2013 4, HATERARRE
b b 42 BEF SR R AR A, A PR I E P T B E T R
KPP T ATE N A FR; 2016 4F, |0 BB B PR H ARk oa &
Wi L AR, X0 S0 F AR S R KB AR 45 G, HIE OB R M i AR R
Bt .

A SR FL T AR — AN O RO 0 R RIS I S R R 7T . SR S R
SAACDTEIEAR L, A0SR0 B 5 R B R B 3 v L A I B R DL R e
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SEA NS B BATVE 0 03B )3 B RL o i W R R AU R TP AR
A, KPHBREHIE. JCR ST el E A AR B A . IR AE
FMEATR R EH R EAA TS, EER. ASW. ETiEHm. 5T K
TARAE 7= S A A A SR A, P IZ RLF T G LA, I R % B L T
FERIE FE (038 75 1) o T V2 R PR32 B R R A B (1T0D, [RIH 4
JBRIE S EAEE HWHAE, 170 HRSH. WEERARE, N, 245
JGEI A WAk B DE, JUHRAERN FE i 7 A rh R R T AR SEF 32 21 R
A SEMAAEZR FBFTEREm, SRR, £ Wit
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—HERAPKE, WM =R A . A SRIENERT L O A 60 24, i
T RN E BIGFRIIKE S AR, BA NN A SRIG SR EAAE,
DKM ER 2 RN NI BV AN Fo v — 4 S R A PRELRE 24 . BB 2 L
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EAIEJFVE . AMEAERIERMRFIBE . T RUA SR IEIE S R 2 5, RYE 7 2
W A S0 17 W S PTG B 8 i 7R (0 R L, e LR R PR I 21 55
O 8205 17 B 5 F AT R I, SRS T U B R B BT R A B LR . FE
TE WU S5 1 B AR R, B — AN & D IR S AR AL, Il A SR AIE B
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SRS A SR I W 5 LSS () R R R A RO o A SR A I R M B 0 T
R, REE T SR T R R R Y PR R R

HAl, S#msEmregsARRE. AT &7 1) E-Ink 2 &) & 0 fk 2R
T TAC R 2-1 450 TSR R T AR AR

* 2-1 E-Ink UIRZE T 4RHI P LA HERRE

B TR R BAL R T
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2001 £ 5 H A= BT
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LT AR T SR ORI 7E 5 R L& 17 1 LA SN 448

2003 4FELARTHLFACEZTF R L A BRI P ACR BOR R R ER S
E, MATEGER. BTER. ErEs. BORXEOCE K EE.

2004-2007 4, HFAEAZAHE. SRAE. XEEFMRE, OIHFR
HFHUERL. THL b et T-05 . TR A A w) B0 B AR FE 3 ATk 1920
X 2560, AR TSRS HEAE: oKW 5-9. Tinch EFHETFAL, ARk
150-200dpi. iX—JH[A], 412004 HZJE (Sony) KTl ZE ALk A L1 4RHAR
L T AR T, WM AZ BRI TT: 2007 4FE, Wi (Amazon)
[FIEF45 Kindle 7E LT 6 /NS4S & —SMIMRAT I T HismmR.
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g, ENANEA 10 REAFMEL T H B IR S =R BEE
EHES T R AR R BRI TN, AL (AUOD &5 7 ot il sk 7 DU v b 35 )
WS AEARL Y, I — I 43 1 4R R R U R A KRS, B2 i

B2, MRTHHEFROB T ERERTE, BB TI1)
AV 2 A IR U o

(a) Bt Rl B THERBESHRTER, BE) &L T RRIRAERSIA
IR E G SR AR N G A IR, i R T, ik —2 i
R BAR O RN T AR o Qo e SEE LT 40R (A B AT T ARER
R RIGE R, SR H TR TR B, AR IA B Ak A H R,
HERR SRR M. WAL TFT 88 OLED BA —BiEZE. ®
(Al LT AR 1R N SR IS 55 iR R

(b) B =50k o BREIKEAR  JIH A B 5 WL B AR & = 258 41,
HAR i 7 ARBOR R i b Tl =B B, A SE N ey B o B 2™ e 70 i) P 14K
BRI M, 5 ER S REARMEGE R S/ o BUAE R RST BSAN%, AT
e TFT A6 EA RA RO AHEGE R A STN AT Z T K. PRk i PR A2
R S, o AR R ) — KR .

Ce) RPDHFE . H RTBRAL AL H A 1 S SO FEAR RSN, RHS 73 # A SR s
FAGH ), FeAfe— S E AR TR AR AL, W R IR RS B E R A
R, DANIE &5 A B [0 R 2o, Blinsh SRRt A E S, MH
TP RS AR AR, (A S BT RE. RERIE
X ST AT 5 BT ) B F AR E &

2. 3 B4R R

HLFARI TR 2007 42 AR KK, 2007 4F B4R AR 1T R
& 2006 1) 4.4 £, 2008 T HIBLIAR] 7 000 /33 TT. Displaybank 24 il
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2007 HEHI 5, HFAREREIRM T EEAE PR A b, 2007 AR
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[, SN, T8, @Bt B hRssE. [FME, MR TFAREREFIE
THERN R KRB (PVDD g A AT 5150 — B8 . Ju KRHE 2005 FUE T
Philips MIEF ARG oA T BT AR BRI HIE R, LT 21 T 43k
FEL 2R ) 2 28 1) S SRR . 2008 A7 J0 K RHE [ BT AR T T8 808 20 12 &
M, 2009 4EILF] 40 ZH G . 2009 46 H, JTLAREHEEALL 2. 15 2T
1, WUW E-Ink AW E-Ink fENHT SKEARMENRT, 2009 45— MENLIL
AN 1800 JiZET0, BFAEFBINK T 157%. M F4Rmmim AR AR/,
ONIEE e PN IR B

Ffhith, 2015 FEARRRFARE R E KLy 1300 123670 (HIS #dli), HT
FME B R RRY 58 T PR R IR A F VB, HG ™ B4 4 A B s B AL 6 T
AT BRBAR AR, B sh Tt Bos i) b R e L FR 8,
S LT IR AR T K R Rl R R SOE T IR R
PP T o P AR SO A B 3 75 AU s T DM R, gt BB B
HL IR AR I I AR AR o AR IR . AR I Sk SRR B A A b 8 25 25 )
BRI T R8T AN BT, 5B HAERSEATI AL &, rohERE
73 H—HEP I B 2R S A=

Tk i ARAE BEAR S R b —JnT 43 Dy “HITRR” A TR PR Sy, ATAR 2%
18T ARANE R BRI Ay, JE AR U 32 B R T AR SRS F B A o TR 5
BB HL B FAREAR B AN R — K —— M B R R R A PR A
", BB TEEG R T AMBERA OTFT Vs BB X P It 545 5 1 5%
PEEREIAR, T 2016 4 B4R S RSEHEH T S0 F T AR

MAERA SBIG I BAA L RIS RE, TEA B AR R EAETR 2
AR AL o R A S8 0 U R LA S VSR BERL/N, St A A R
B85 WAME R, FREADC AR BRI RESME R AL, BT E N A E
PRTEIG AN BURG R ARR RS ) BE 75 I, o — J5 T s e 77 b [ A 28 04
R G IR B S E AMIAAE ZE R, R OHRIR « 5 HR ] i sl )iE %
A RIS EE



B=E R TREIEMERAREN 2T

3.1 iR

AT AN IE BT AREOR W Fe i, S TRT AR, SRV ik s BRa)
L5 RS 36 5 A i) 24 SR F T AR e BB AL o AN H B H )5 SRR 20 5%
VE T AREAFAOSRME TRT WA SRR IR B s AR . SEARCRIES L 2 K B 4 5%
AR, H AR RIEIEA YL TET FAR KN F 5 4R AR e VE 1Al A T30 H [ SR AT
B e v LT AR BOR B e A T AR B R R SE S T

HLP AR A2 — MR SRR B R T RE T R PR B R BOR, — Al ASEE
BAR PR G R Al EARTIAE 1 S 2 s B AR MU {8 4K
BoR. A (E-paper) & — MRS ik, BT H Ik I3 A AR S B oR
BoR, HERBERERE . RERARNREI O M E, BoRCR 5 KL AU
FEARF RO L, AEIRIIFE. PEETE G G = WA AN A, R fE
MR P T REORSFIE £, AR AE s A2 AT BT A ARGK, AT S 25 X T 3 i st
A F. EAEHR TR (B 7). i, BeEk. PR, P Tk
E% S GRS SIS EIR)T 5 R LR IS 7 il S U A KR 5] o

1T T ARBOR T TR 3 v, DRIt H A L B B R e 4 0 s 4R A7) 7
RFESEE E-Tnk (B EETTARBHIE ) PLAH [ BB A7, PR R HoR
A, T AT AR A R T ARRDRE S ORI T 5 7 A AUy 4 BR E B
KB Fioh, AR T2, RT3l B K f T T S F R HT

[ b EVF 2 K] RN BRI R i TR, 2FR 90% LA BT
AR R T UK s B5oR (BPDD, & H A FL7- 285 a6 a1 £ BoR . [H B b
TR BIK SR BRI 24 7] EBAT S, 1 E-Tnk 2y =] A1 AR [ ) B3 L1
N, HAHAE B SR LB RERM B TR B3 A H A E
A B ARE RS E A i T AR R ROR ek, B oG E A T
AR H—, BRI H I A B A e K.

BUAE R AR R HOR A2 B A o, MERIE . RO i T AR R B AR
L AREAR R FE R TT T, ARR T AR ) /7 SR SRR I o SR SRR AR AL
BEANZEIE TRT #1136 HOR I SRE 748, ERsAR AR5k — Rl . wI G R elidh & DUE
T . HATSRIE R T AR R R R < AR T R AR A . L AR H R
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T4 58 A AN BB R R on 4%, (EREA w0 HEas . SRR e i N 33 FE FR R
O T EORIIR S, FLRN PR ARAT Al B9 e B FI s o« FLAILMIL A% BE DR K
o7 AR AR, BRI RIHLIEAEIESD A AL 7 ARBOR PRI A JE, L8R
PR Fe 3 FEE R L FH 91 Bl ARV B AT SRR TR ) RS 22 A D15 22

3.2 FEEZK/MX HIERE ST

Ry 5RE R THEARNRWE, FUER T A REARKE R R
TIAB=(((FEF4L or (HJk and (IR or Bf)) or (FH/K and (EIR or
B£))) and ((5 or $% or &) or (GEK or T or AR or HMR) and
Bl or 28EL))) or ((F and (EI or ¥®)) or HEXf4E) and ((HEJK and &IR) or
140 or ¥ 27K)) or (((epaper or e—paper or eink or e-ink or
((electrophoresis or cataphoresis) and display)) and ((flexible or
bendable) or ((substrate or ((rear or back or bottom) and panel)) and
(organic or plastic)))) or ((R2R or (roll to roll) or (roll and (print
or coat))) and (epaper or e-paper or eink or e-ink or ((electrophoresis
or cataphoresis) and display))))).

KR aE RILH 854 Sk BAE R, /25 BB T HH0R N SUIL R0 fa R 45 R
BRE BT LM, k5 RIAR 103 5 ERE R, BERHX 103 TE M BT 14
e, f5H LR Arss

3.2. 1 FEREF/MX HIESH
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P 3-2 L [E 5/ 1 X H i
1 AT, S5 AR E B 5T M T 4G DS AR (1 L R S BIE 2001 4E,
ORIV R BB D, 7R 2008 SETFAG H LR — O BOE IS G, FFAE 2009 4 2
KT, ZAE I 19 BUAHCEFIHE, TEBE RS F& KA RIJFAE &R A
J5, FRMEHTFABARMGREM: (H2BEE MBI LR R RBGER, £
2012-2015 FFHBL T L F g GE] . BEE TV AU R4k S K e, 1E 2016
AR HE ROA B T8 KT, JF B TR UL RIFA fE &S, %
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RiEANFR . ST ERATFR G, PASS AN L R 5 B A —,
209-2020 FEHER B ER T AT 4.

3.2.2 FEEF/HXBIFENL

20
18
16
14

#T 10

# g

6
=nn 111 i
SR

nXE shE

o N b

3-3 FEE I/ HuIX FiE B XL

AT H M B E R /S X O E L SEEFIRR, 1A SR AR R & R R
b, DRI ok 36 [ R e [ fR 5 R FR S AT 2 Ao S8 TR R 32 [ 5K/ i X
THEN LT UG, SRR AR AR, MR 1 LRI R
BCRL, A 2001 AERI IR T A B XTI, AHOCEFIELR] 2007 A4 H
i, TR 2L E B ARHEIR 5-6 45, R E 1L FIAT RECE E E .
HigE DEE M, PENERREER RS TEE, BT IE 2010-2015
FLFEERED, HRFEHER P EEBHLFEENRELRREREES, H
FRBR LA HFEELE 2011 Ffaiizfs 1, XU HILE 2012-2015 4, [H
M ETEAHREA E—FEE N TARE I, (HTE 2016 4FH [ER 758 i B il 3 K
JAHARE Tk, TR EEARA LR EIE, XUHTE 2012 )5, ESEE
TER LM BT AU R BB T AN R RRHE 72 77 1)

3.2.3 HiE ANH4
2.2.3.1 FERR/HX BHIFEAHL
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IEERFHRBE AL GRA T
FHRERESEFRFEEMARAT I,
BHEEETREERAT I O
BREZABRFERLT I O
AIERREARAT I O
EINK HOLDINGS INC I <
RN A I <
XEROX CORPORATION

I
T T A ——
FEANSEEARMNERL ST D
REABEMAERL ST I
EXEFRAKEFRLT I

AU OPTRONICS CORPORATION mmmmmm o
BRIDGESTONE CORPORATION mEmmmmm o
SIPIX IMAGING INC I o

2 4 6 8 10 12

HiFE

o

Bl 3-4 FZE K/ X HiE A4
L 34 ATLAE L, fEREL SEEARRIEE P, 7E S P ARAR O R
A AT R BRI E AR H A W G IRER P, . WE b7, #EET. EHR
. E-INK. ) R

3.3 &tXthEHFFEEH L

3.3.1 FHEHFESHES
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(3) Flexible display device
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FIG. 1 is a schematic three dimensional and exploded view
of a flexible display device according to an embodiment of the
present invention. FIG. 2 is schematic cross section of the
flexible display device of FIG. 1. Referring to FIG. 1 and FIG.
2, the flexible display device 100 in this embodiment includes
a flexible substrate 110, a display layer 120, a first
protecting layer 130, and at least one light—pervious polymer

film 140. In this embodiment, the at least one light—pervious
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polymer film 140 includes a number of the light—pervious polymer
films 140. The display layer 120 is arranged on the flexible
substrate 110, and the first protecting layer 130 is arranged
on the display layer 120. The light—pervious polymer films 140
are arranged on the first protecting layer 130. In this
embodiment, the light—pervious polymer films 140 are stacked
on the first protecting layer 130 in sequence.

The above mentioned flexible substrate 110 is a substrate
having a drive circuit layer 112 (such as a thin film transistor
array and a peripheral circuit electrically connected to the
thin film transistor array) and a drive component 113 (such as
a drive chip). The drive circuit layer 112 and the drive
component 113 are not shown in FIG. 1. The display layer 120
can be an electronic paper display layer, such as an
electrophoretic display layer, a cholesteric display layer or
an electrowetting display layer. It is noted that the display
layer 120 may be another suitable display layer, which is not
limited to this embodiment. In addition, material of the first
protecting layer 130 can be transparent plastic, transparent
glass, partially transparent (or semi-opaque) plastic, or
partially transparent glass. It is noted the material of the
first protecting layer 130 is not limited to this embodiment.
Moreover, material of the light—pervious polymer films 140 can
be optical clear adhesive (0CA), polyethylene terephthalate
(PET), or polycarbonate (PC), etc. Alternatively, the
light-pervious polymer films 140 may be another suitable
polymer film having high transmittance, high viscosity, high

resilience and impact absorption property.
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In summary, the flexible display device of the present
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invention is equipped with the at least one light—pervious
polymer film arranged on the first protecting layer, and the
light—pervious polymer film is arranged above the flexible
substrate and the display layer. When the flexible display
device is impacted by external force accidentally, the at least
one light-pervious polymer film serves as cushioning layer to
absorb or evenly disperse the external force. In this manner,
the at least one light—pervious polymer film decreases impact
applied on the display layer and the flexible substrate, thus
avoiding damage of the display layer and the flexible substrate
caused by the external force and extending lifespan of the

flexible display device.
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It should be noted that, in the following description, a
substrate—gap maintaining member continuously disposed between
two flexible substrates corresponds to a substrate—gap
maintaining member formed so as to correspond to plural cells
and having a height corresponding to a predetermined gap, for
maintaining a predetermined gap. A sectioning member
discontinuously disposed between the two flexible substrates
at predetermined intervals corresponds to a sectioning member
formed at a portion other than the substrate—gap maintaining
member and connecting only with one of the two substrates for
forming cells, thereby to form a gap between the substrates.

In an example illustrated in FIGS. 1(a) through 1(c), two

or more types of display media (in this example, white color
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display media 3 W comprised of a particle group containing
electrified white color particles 3Wa and black color display
media 3B comprised of a particle group containing electrified
black color particles 3Ba are illustrated) consisting of
particle groups containing particles having at least an optical
reflectivity and an electrification property, which are
different between the display media types, are placed in each
cell 7 sectioned in a lattice shape by a partition wall between
substrates, and are moved perpendicular to substrates 1, 2 in
accordance with an electric field generated by applying voltage
across a pair of pixel electrodes formed such that an electrode
5 (line electrode) provided to the substrate 1 and an electrode
6 (line electrode) provided to the substrate 2 face each other
and intersect perpendicularly. Then, a white dot display is
performed so that an observer can visually recognize the white
color display media 3W as illustrated in FIG. 1(a), or a black
dot display is performed so that the observer can visually
recognize the black color display media 3B as illustrated in
FIG. 1(b). Note that, in FIGS. 1(a) and 1(b), a partition wall
existing at the frontward side is omitted. The pair of opposing
pixel electrodes may be formed by individual electrodes, or by
pixel electrodes having TFT and a common electrode, rather than

the line electrodes described above.
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According to the present invention, it is possible to obtain
an electronic paper having a flexible panel structure body that
can make the most of flexibility of a substrate material
constituting the panel, by forming a partition wall by a
substrate—gap maintaining member disposed continuously between

two flexible substrates, for securing a gap between the
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substrates, and a sectioning member disposed discontinuously
between the two flexible substrates with a predetermined space.
Further, it is possible to obtain an electronic paper having
a flexible panel structure body capable of maintaining a gap
between substrates of the panel to be constant and obtaining
the sufficient connection strength, by dividing its function
to a partition wall section formed by the substrate—gap

maintaining member for securing the gap between the substrates
and a partition wall section formed by the sectioning member
for sectioning the other space between the substrates into the

cells.

(7) TFT ARRAY SUBSTRATE AND METHOD FOR PRODUCING THE SAME
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1. A TFT array substrate comprising:
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a TFT element;

a common wiring supplied with a common potential;

an organic insulating film formed of a photosensitive
organic resin material to cover a drain electrode of said TFT
element and said common wiring;

a first contact hole formed in said organic insulating film,
and reaching said drain electrode;

a second contact hole formed in said organic insulating
film, and reaching said common wiring:

a first electrode and a lead—out wiring extending on said
organic insulating film; and

a second electrode extending above said first electrode
through an interlayer insulating film, and connected to said
lead—out wiring through a third contact hole formed in said
interlayer insulating film, wherein

one of said first electrode and said lead—out wiring is
connected to said drain electrode through said first contact
hole,

the other of said first electrode and said lead—out wiring
is connected to said common wiring through said second contact
hole, and

a metal cap film is formed on each of said first electrode
and said lead-out wiring in said first contact hole and said
second contact hole.

2+ A method for producing a TFT array substrate comprising
the steps of:

(a) forming a light blocking film and a common wiring on
a substrate;

(b) forming an insulating film to cover said light blocking
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film and said common wiring;

(c) forming a semiconductor layer of a TFT element above
said light blocking film, and forming a source electrode and
a drain electrode of said TFT element on said semiconductor
layer,

(d) forming a gate insulating film on a whole upper surface
of said substrate, after said step (c);

(e) applying a photosensitive organic resin material on a
whole upper surface of said substrate, and exposing and
developing the material by a halftone method to remove said
organic resin material on said drain electrode and on said
common wiring, and form the thin organic resin material on a
formation region of said TFT element, after said step (d);

(f) removing said insulating film and said gate insulating
film on said drain electrode and said common wiring with said
organic resin material used as a mask to form a contact hole;

(g) removing said thin organic resin material by thinning
said organic resin material by ashing, and then sequentially
forming a transparent conductive film, and a metal film on said
organic resin material;

(h) applying a photoresist on said metal film, and exposing
and developing the photoresist by a halftone method to form a
resist having patterns of a gate electrode of said TFT element,
a lead-out wiring, and a common electrode, and form a thin resist
in a region of said common electrode except for an inside of
said contact hole;

(i) forming said gate electrode, said lead-out wiring, and
said common electrode at the same time by etching said metal

film and said transparent conductive film with said resist used

31




as a mask; and

(j) removing said thin resist by thinning said resist by
ashing, and removing said metal film on said common electrode
except for the inside of said contact hole by etching said metal

film.
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According to the TFT array substrate in the present
invention, the metal cap film is provided on each of the first
electrode and the lead—out wiring in the first and second
contact holes. Therefore, an etching solution used when the
second electrode is patterned is prevented from passing through
the pinhole in the interlayer insulating film and reaching the
first electrode and the lead—out wiring. Thus, the first
electrode and the lead-out wiring can be prevented from being
eroded, and contact resistance can be prevented from being
increased and a contact defect can be prevented from being
generated. In addition, there is another advantage that
mechanical strength can be ensured due to the metal cap film
in a case where the first electrode is thinned to increase
transmittance. Because the lead-out wiring 11 is formed, an
alignment defect can be prevented from being generated between

the first or second contact hole and the third contact hole.

(8) Reversed flexible TFT back-panel by glass substrate removal

Reversed flexible TFT ‘
LR/ Wi
FH| 4 FK back-panel by glass substrate . US 14635865
_5‘
removal
CBRITE INC; ABC SERVICES GROUP
LRIBLN | INC SOLELY IN ITS CAPACITY AS| VEAUIRES A
ASSIGNEE FOR THE BENEFIT OF
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glass support comprising the steps of:

surface of the glass support member;

and connecting lines;

the layer of gate dielectric material in communication with the
contact pad;

] |
20 jﬁ is a
A process of fabricating a flexible TFT back—panel on a

providing a flat glass support member having an upper
surface;
depositing a layer of etch stop material on the upper

depositing a display/photoimager/chem/bio—sensor pixel
element contact pad overlying the layer of etch stop material;

depositing gate metal overlying the etch stop material and

patterning the gate metal to define a gate electrode of a TFT

depositing a layer of gate dielectric material overlying

the contact pad and the gate metal, and forming a via through
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depositing and patterning semiconductor material to form
an active layer of the TFT overlying the gate electrode;

depositing source/drain contact metal on the active layer
and in the via in electrical contact with the contact pad and
patterning the source/drain contact metal to define source and
drain terminals of the TFT;

depositing a layer of passivation material in overlying
relationship to the TFT;

forming a color filter on the layer of passivation material;

affixing a flexible plastic carrier to the color filter;
and

etching the glass support member away and etching the layer
of etch stop material away to expose a surface of the
display/photoimager/chem/bio—sensor pixel element contact

pad.
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A new and improved process for fabricating an inverted
flexible TFT back—panel on a glass support has been disclosed.
In the new and improved process for fabricating an inverted
flexible TFT back—panel on a glass support member the step of
removing the glass support member is performed prior to
formation of display/sensor device processing. Also, in the new
and improved process for fabricating an inverted flexible TFT
back—panel on a glass support member the steps of removing the
glass support member and inverting the TFT back-panel are
performed prior to formation of display/sensor device
processing. Since the OLED or LCD fabrication does not require
high resolution (i.e. no pixel level alignment and patterning
are involved) nor is any high temperature involved the

performance of the TFT array (back-panel 10) is reserved through
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the OLED/LCD fabrication process.
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1. An electrically addressable ink comprising microcapsules,
each microcapsule comprising:

first particles of one colour having a first charge;and

second particles of another colour having a second

charge of opposite polarity ;

wherein applying an electric field having a first polarity to
said microcapsules effects a perceived color change by causing one
of said first and second particles to migrate in a direction
responsive to said field.

2. An electrically addressable ink as claimed in claim 1,
wherein said first and said second particles move in response to

said electric field.
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3. An electrically addressable ink as claimed in claim 1 or 2,
wherein each of said first particles comprises a dye.

4. An electrically addressable ink as claimed in any preceding
claim, wherein each of the first particles

further comprises a dye indicator system.

5. An electrically addressable ink as claimed in any preceding
claim, wherein said first and second particles are substantially
immobile in the absence of an electric field.

6. An electrically addressable ink as claimed in any preceding
claim, wherein each of said second particles comprises a substance
capable of reacting with said first particles, whereupon the
application of a first electric field causes said first particles
to be maintained separate from said substance such that said ink
is maintained in a first color state; and whereupon application of
a second electric field said
first particle and said substance react to form a compound having
a second color state.

7. An electrically addressable ink as claimed in claim

6. wherein said first particles and said substance react to form
a compound having a color state when at least one of said first and

second electric fields is zero.
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1. An encapsulated electrophoretic display having a viewed

surface and a rear surface and comprising a polymer matrix
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having fluid-containing cavities, wherein the cavities are
non-spherical in shape, characterised by the cavities having
the aspect ratio of width to height greater than 1. 2.

2. A display according to claim 1 characterized in that the
fluid within the cavities is an oil.

3. A display according to claim 1 or 2 characterized in that
the aspect ratio is greater than 1.5.

4. A display according to claim 3 characterized in that the
aspect ratio is greater than 1.75.

5. A display according to any one of the preceding claims
characterized in that the volume fraction of the polymer matrix
is between 0.05 and 0.9.

6. A display according to claim b characterized in that the
volume fraction is between 0.05 and 0. 2.

7. A display according to any one of the preceding claims
characterized in that the viewed surface is substantially
planar.

8. A display according to claim 7 characterized in that both
the viewed surface and the rear surface are substantially
planar.

9. A display according to any one of the preceding claims
characterized in that the optically active fraction of the
viewed surface is greater than 80%.

10. A display according to claim 9 characterized in that
the optically active fraction is greater than 90%.

11. A display according to any one of the preceding claims
characterized in that the fluid-containing cavities are
disposed within elastomeric capsules.

12. A process for creating an encapsulated electrophoretic
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display, the process comprising

(a) curing a binder, the process being characterized by:

(b) applying a mechanical force to the binder, thereby
causing the binder to form at least one capsule having a
non—spherical shape.

13. A process according to claim 12 characterized in that
steps (a) and (b) occur simultaneously.

14. A process according to claim 12 or 13 characterized in
that the mechanical force is applied by any one or more of
rollers, a vacuum lamination press, and a mechanical press.

15. A process according to any one of claims 12 to 14
characterized in that the mechanical force causes the binder
to stretch.

16. A process for creating an encapsulated electrophoretic
display, the process comprising curing a binder and being
characterized in that the binder is an evaporative binder which
deforms as it cures causing the formation of at least one capsule
in a non—spherical shape.

17. A process according to claim 16 characterized in that
the evaporative binder is an acrylic, urethane or poly(vinyl

alcohol) binder.
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1. An electrophoretic display comprising an
electrophoretic medium (100; 200: 300) comprising a plurality
of particles (108; 108, 218; 218, 320) suspended in a suspending
fluid (106; 206; 306), the particles (108; 108, 218; 218, 320)
being capable of moving through the fluid (106; 206; 306) upon
application of an electric field to the medium (100; 200; 300),
the display further comprising at least one electrode (110, 112)
arranged adjacent the medium and capable of applying an electric
field to the medium, the display being characterized in that
the fluid (106;206; 306) has dissolved or dispersed therein a
polymer having a number average molecular weight in excess of
20, 000, the polymer being essentially nonabsorbing on the
particles (108; 108, 218; 218, 320).

2. An electrophoretic display according to claim 1 wherein
the polymer has a number average and/or weight average molecular

weight in excess of 100, 000.

3. An electrophoretic display according to claim 2 wherein
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the polymer has a number average molecular weight in the range
of 150,000 to 3,000, 000.

4. An electrophoretic display according to claim 2 wherein
the polymer has a weight average molecular weight in the range
of 300,000 to 3,000, 000.

5. An electrophoretic display according to any one of the
preceding claims wherein the polymer has a polydispersity index
not greater than 2.

6. An electrophoretic display according to any one of the
preceding claims wherein the polymer is a hydrocarbon polymer
essentially free from functional groups capable of providing
ionic or ionizable components in the suspending fluid.

7. An electrophoretic display according to claim 6 wherein
the polymer is a polyolefin or polysiloxane.

8. An electrophoretic display according to claim 7 wherein
the polymer is a polyisobutylene.

9. An electrophoretic display according to claim 8 wherein
the polyisobutylene has a viscosity average molecular weight
in the range of 200,000 to 1,600,000 g/mole.

10. An electrophoretic display according to any one of the
preceding claims wherein the suspending fluid is an aliphatic
hydrocarbon, alone or in admixture with a halogenated
hydrocarbon.

11. An electrophoretic display according to any one of the
preceding claims wherein the suspending fluid and polymer are
such that the scaling exponent for variation of intrinsic
velocity with molecular weight falls in the range of 0.55 to
0.8.

12. An electrophoretic display according to any one of the
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preceding claims wherein the polymer is present in an amount
of from 0. 25 to 2.5 per cent by weight of the suspending fluid.

13. An electrophoretic display according to claim 12
wherein the polymer is present in an amount of from 0.75 to 2
per cent by weight of the suspending fluid.

14. An electrophoretic display according to any one of the
preceding claims wherein the medium is encapsulated, with the
suspending fluid and particles being retained within a
plurality of capsules.

15. An electrophoretic display according to any one of the
preceding claims wherein the medium is of a two—phase type, the
suspending fluid and particles forming a discontinuous phase
comprising a plurality of droplets, the droplets being
surrounded by a continuous phase.

16. An electrophoretic display according to any one of the
preceding claims wherein the medium is of the dual particle type
having two different types of particles having different
electrophoretic mobilities.

17. An electrophoretic display according to any one of the
preceding claims having an image stability of at least 1,000
seconds.

18. An electrophoretic display according to claim 17 having
an image stability of at least 10,000 seconds.

19. An electrophoretic display according to any one of the
preceding claims comprising two electrodes (110, 112) disposed
on opposed sides of the electrophoretic medium, at least one
of the electrodes being substantially transparent such that the
electrophoretic medium can be viewed through the substantially

transparent electrode.
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