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A first display comprises a layer of electro-optic material with first and second electrodes on opposed
sides thereof, at least one electrode. One or both electrodes having at least two spaced contacts, and voltage
control means are arranged to vary the potential difference between the two spaced contacts attached to the
same electrode. A second display comprises a layer of electro-optic material with a sequence of at least three
electrodes adjacent thereto. Voltage control means vary the potential difference between the first and last
electrodes of the sequence. The electrodes of the sequence alternate between the two surfaces of the layer
of electro-optic material, and have edges which overlap with or lie adjacent the preceding and following
electrodes of the sequence. The electrodes, other than the first and last, are electrically isolated such that the
potential thereof is controlled by passage of current through the layer of electro-optic material. Methods for

driving these displays are also provided.
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A first display comprises a layer of electro-optic material with
first and second electrodes on opposed sides thereof, at least one
electrode. One or both electrodes having at least two spaced contacts,
and voltage control means are arranged to vary the potential
difference between the two spaced contacts attached to the same
electrode. A second display comprises a layer of electro-optic
material with a sequence of at least three electrodes adjacent thereto.

. Voltage control means vary the potential difference between the first
and last electrodes of the sequence. The electrodes of the sequence
alternate between the two surfaces of the layer of electro-optic
material, and have edges which overlap with or lie adjacent the
preceding and following electrodes of the sequence. The electrodes,
other than the first and last, are electrically isolated such that the
potential thereof is controlled by passage of current through the layer

of electro-optic material. Methods for driving these displays are also

. provided.
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tEETRERARES L EETEZL H &
ELECTRO-OPTIC DISPLAYS, AND METHODS FOR DRIVING
SAME
(HRHEFEERZS2EFETH]

[O0001 YA FEERMMBMIMN 2015 F 11 § 6 H T8 H
L EBHFREE 14/934,662 5% » H ¥ 3E 2014 &F 11 F 7
CHATREZXBHFFES 62/077,154 55 K 20154 1 7 5
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6,825,970

6,900,851~ 6,995,550~ 7,012,600~ 7,023,420 -

7,034,783~
7,259,744 -
7,492,339~
7,612,760~
7,733,335~
8,077,141~
8,300,006~
8,558,783 -
X B & F| A
2007/0091418
2008/0024482
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7,116,466~
7,304,787~
7,528,822~
7,679,599~
7,787,169~
8,125,501~
8,305,341~

7,119,772~
7,312,794 -
7,545,358~
7,688,297~
7,952,557~
8,139,050~
8,314,784~

7,193,625~
7,327,511~
7,583,251~
7,729,039~
7,956,841 -
8,174,490 -~
8,373,649

7,202,847 ~
7,453,445 -~
7,602,374 -
7,733,311 ~
7,999,787 ~
8,289,250 -
8,384,658 ~

8,558,785 8,593,396 -~ K 8,928,562 ¥ LB
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2003/0102858 -~ 2005/0253777 ~.

2008/0024429
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2009/0322721
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2013/0321278
2014/0240373
2014/0333685

2009/0179923
2010/0220121
2011/0193841
2013/0063333
2014/0009817
2014/0253425
2015/0070744

2009/0195568
2010/0265561
2011/0199671
2013/0194250
2014/0085350
2014/0292830
2015/0109283

2015/0213765 ~ 2015/0221257 J 2015/0262255 & -
[0003) BT A ERER TEHRIMNEAMBRZENK
% X % & " MEDEOD(MEthods for Driving
E - FELU LR KT HHA
RLAR THA® ZFRFAHEE %
EHNEEAE -

Electro-Optic Displays) , %
FiE BT R R 5B W
BMA R AKRSE SRR
[ 5 5 48 35 )
[0004) AR EEMMNE UBEB LEE TS 2 5 &
(R CBELBEERE)RANERNY 2 8
°$§%%%ﬁ’@ﬁﬁw%ﬂ’%uﬁﬂuﬁ¥%

ERWBKE S  HY - EREZEINTEN T F
E%ﬁ%@ﬂﬁ%%Z%%T@ﬁﬁ%@%’u&ﬁﬁ
LN A

[ % /i & 7 ]

[0005) G ERAEMBREFTE ) EHURGEHRSE T+
CEMERERME "HE,  UREEEEED —H
HEFETEHRTIANE - RE_ErRREZHR » H
THABEABMNMESEZIMR > BEMERECHE — B =K
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RABEEMNE _BETRRE - BRI LEEEBEBEZ2 A
IRABRAOWEG  EEEITUREEXES MK > gl
HEE  KNHEBERFEEE  HEFERERNA N EFER
LETGRSR  EURBEEBEANAZZEUMBEEEARNZRZ
1 B 7 E AW &R @ (pseudo-color) -
[0006) A URGBGEREIZHEKERFERMNE ™ IX
ik B8 (gray state) , » IR R EGEZWE G LB R
RREHARE > LEMWE "TKEAKE  BELEZTHRZE
) WY & 5 G AR RE ] 2 2 8 3@ ¥ (black-white transition) o
m TEHFRREZHEME E Ink EF R ABEFIHLE
BTG  HIBEAEEAAREE®® > IR
"IKERE ERLEEE®G - FRHEY M > WA 0 3¢
.éiﬂﬁ%EZﬁ*{tﬂﬁEfEKX%%é%% - laFE "EA K
"HE, ETETUEUBRET S EE S SR
R UAEZTHE  BFEFEAEZ2TEEARAGY
Mmim 2R > flal > BB EBARGFEEGCRE - DT HE
Fi#iT 58 " B 5 (monochrome) , » UEXRAR BB EZEHZ
REE IR @R T A B R OB R R )
7 E -

[0007) A H U EREGFZEKEEF AE ™ &
f& B8 (bistable) ; & T & & 1% (bistability) ;, » IR & BE &
wBEREAEEL —NHEREFTFEHBRARARNE —RE
BRI AREBCERTHE UREUERSEAEBB 45
BN LTABHEMN—BRETHER  UEREHNE —-RNE
“—ETARE . RERLEZEURER  HEL ESEES
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DEXRPWMEDL 4R ZEUIRETEEEESEREMN
RABZERTHEZIRE- ZBEEAE 7,170,670 5 8 R
— RN TFREBNEXRERSEFINEREERFEEARH
BAREF  MEEFHEKEBRESTHEBENIKE(gray
scale) LR —SEHEHANWAXEERB[ FAEAEZ O -
HEHM CERS I EEMBE " £ 18 % (multi-stable) |
MATERRE HBESTAEER » EHTLUMEBME
THRRE, RKBEEYRERSIBEERSE -
® [O00B]ZE MU ERMEHNKBHMWHESIZERKE B XK
ERME "IkE, - HR2 —EEBEXYENEESE
o] ¥ #3 &5 (charge transducer) > IR B REEHVNE > 7
DERARECS —E& > Rl ERMEYEYNEBERZHES
(EFRABMCBMETE) BREBENEFEESER-BM IR
FEASRENIREERSE  FARBEEZES -
[0009] TEHHFZWHREEENRBURKHE K 5 9 KB
EERXKB((EUTRERNTERERARANRIIKE)Z &8
‘ KEB CEEHE RS L A% - EHAMWE "BE, - LLEFR
RAUBRER " FBERVEIKBE " BERBRKBIHEHEY
HEERHEHBRE SEEXENERPILUECEERBEAEE
TR HPEERXARXRAXEBELREEEOORN A —F E
TEERE—BEEBZHEME —BHEEME): ZETET
IR "Ik , " EBEIRE , - iTE " EEE 5 K (drive
scheme) ; & /x — ‘fﬁ&ﬁﬁﬂﬁuﬁfﬁ Y7 € BN 88 2 K B
FHE A UTREESE S dUEA —BULWES S
KBl EEBEBFFE 7,012,600 FEH = EIEE &
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Hra BEREREMNECENEGaTEFANERZ
SHEAKERESHAE  UEEK > BEr&ETLULEFRAR
AEABREFCERBEIrREE AE - UL AFAXFAEDRY
—MHESARALUBE " —HMEMESSFE, - WETR
Z @ MEDEOD HEE E it RAIEFR —BEIrRBZTAE
o R RFEA—EUL EEE AR LR AR E
AR —MHES AETLBE " - RS EEHHFE

[COI0J EXMBEEEILAN X EHEIE - —BEI B X

® BETRSEEPMEXBENE 5,808,783 5,777,782
5,760,761~ 6,054,071~ 6,055,091~6,097,531~6,128,124 -
6,137,467 Kk 6,147,791 5% b Fr it #Y fig ¥ & & & 4 2
(rotating bichromal member type)(Ht #X I 5 A 89 BB = 58
EEBR " EHE % @K (rotating bichromal ball) | £§
Tear  BEEWE "RREBEECHEE  BEEBEREN > H
BELE-EFMNF  HEBHFEFARREN) EENE
TaRAEREEMEXRESTSETRALERESEN KE /N
VRBEBESEREHHREEEH)U R K @B (internal
dipole) - EEY BB E N —EHEANELRERENRE
h EF R ERBERERE  UFEISYETLEH
e - FEHHBEMNMES ENMEZXSYERSEIBELE
ENEBZFYWECHERSAIRBE—BEHEEHED » #
M BEZERSEIER HBHEINWAENEEETZ LB
RE Y -

[0011)] Z-EEMNOXNEERSEFAETHRE AN
B fllr RABAEBEIRPANERBANE  HA
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B—EO0H BT ERETBEANYFTEBAZERB R EH

BEfEEZEBCETTIEZARTIIENST 2 K4

1 O'Regan, B., et al., Nature 1991, 353, 737; LIl & Wood,

D., Information Display, 18(3), 24(March 2002) - JF & H
Bach, U., et at., Adv. Mater., 2002, 14(11), 845 - it g &
LK E G EHE D KRR B F
6,301,038 ~ 6,870,657 k& 6,950,220 5 - [ %5 A
EARERER -

) [0012] 55— AW NKEE =B B H Philips I HE
2R #Y B ¥ 1R B 7R 45 (electro-wetting display) H # # it

—
H

& H
1z N

‘HIFR
e

A Hayes, R.A., et al., “Video-Speed Electronic Paper
Based on Electrowetting”, Nature, 425, 383-385(2003)
FoRXBEERNE 7,420,549 FE R U E N EHRE B R =
(electro-wetting displays)r] Bl gk 2 FE RE 1 -

[0 ]—BEIANAEERABRCRABEEEEH &
WERE ERMUKNTFRERNEBXRERS  EhE&E
TENTEESIECETRHAREBEESY - EHBER K&
el BEXRESSUTESFEFWNZERLSEEL &R
M REEREEREDXRFEEB BN - R » B R
CE TSR RBEGLENHMED B E MY EE(
A-flil BAEBEBRERBINTFEIRTE  EHE
sl T HEFRASESW -

[0014) N E Pt » ERNEETERBEIELE - £ X
MOEBEBNKBERNEFT  ULREBEFEEE EE2TUEH
REEMBRELEZBEWRNE: 2 K640 Kitamura, T., et
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i
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al., "Electrical toner movement for electronic paper-like
display”, IDW Japan, 2001, Paper HCS1-1 lI k&
Yamaguchi, Y., et al., "Toner display using insulative
particles charged triboelectrically”, IDW Japan, 2001,
Paper AMD4-4) - JfR 2 H ZE B ¥ % 7,321,459 K
7,236,291 it - EE—RHFNFUIRZ A EF@ » #
EEFPHFEENBEZREPIEAZSENER  EEY
DREBERNEBEUNEVFEZIHEARUEES £ 7
@ WEARNBEZIHANTFIRBFAERZELANEEREE -
FEHEUHE NTINRBRUPEULREBEEERNEBEXRNE 4
REURERERNEXRNEFTECERENE  EEHE
IR BEERERE  RBERBRERABIREREME L iF B F
Bk FZEREIE -
[ 0015])3% /¥ %4 Massachusetts Institute of Technology
(MIT)k E Ink Corporation REEMMWELE T ZHF T HE
Al kR B FE R Mt £ B ¥ L & ¥k (encapsulated

P electrophoretic) & H &= % & ,\ﬁﬁﬁﬁﬁ%2§@&
iy - & fiﬂﬁ?aﬁft)lg’@?ﬁﬁ%d\?ag —BEZA 5

@?’é"‘*@’%‘?i—ﬁﬁ%ﬁ\g[?Z%%@iﬂ*ﬁ?ﬂ’ﬂﬁ?*ﬁ
(internal phase) Xk — B EZANMEHcBEE - 8% r ¥ %
BEAFREGN S FTHEBEF > UEBER—RMAW
8 B M ] < %5 & /& (coherent layer) - 8 & H 5| & B 5%
EHdt s T ERE

(BN T  MEBERRBANE 2R84 £E
HFE 7,002,728 F 7,679,814 5 ;

Eu[t
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\\Xb

(MEBE  MEBH KB ELEE
Fl% 6,922,276 B 7,411,719 88 ;

(c) 8 & 6t E M B 2 B E X # ®
(sub-assemblies) ; 2 B @l &0 » ZFEEF £ 6,982,178 &
7,839,564 3%

(DEFE T & AT A 2 & K (backplanes) ~ 3 Z &
(adhesive layers)&ﬁ”ﬁ'?ﬁﬂj}@(auxiliary layers)PL &
% 2RMIM EBEHEFE 7,116,318 K 7,535,624 3 ;

® BEAOERKECHAE  2R0M EZHEFE
7,075,502 % 7,839,564 ;
(DALEEREE RS Z F%: 2 B At MEDEOD H

2R AW EHE

Ty
Bt

xz

(MR ZER 2RO M HHEFE 7,312,784
B’ 7,312,784 8 : LK

(MIFFBRERSE  HUWERHENE 6,241,921 -
6,950,220 ~ 7,420,549 K 8,319,759 %8 Dl K 2% B = | &

PS Z N\ B 2012/0293858 B8 B i

(00161 ¥ BRI BRI R FFERE  BEE—BR
B XRNE F 2B MB ER BT — FEE
(continuous phase) REXNX » AMEL —FTES 5 F 4 8
E W B & % (polymer-dispersed electrophoretic
display) AP ZBE RN E LR ERER BB 2B ke
kEk—BBHEIESLFHH UEREREHESRBES R
ig—EIBRERESG  TUBEEENS S FHE8E K
MTANETCHBERENERNERESBERNMEBEE B

2
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Bl an > BTk 2B BH F 5 6,866,760 5% « AR » B T A H E
EZHW BEBVWELSFLrBERNERSRBRENLS
¥k I B Z EE fE (sub-species) o

[0017)] —BHMERNZEXRERSR—FFE " MM
Bl BE ¥k B8/~ #8 (microcell electrophoretic display), - %

—MAEEEXEREY  BEEBEFTERN TR BELE AH
BESR HEENMARZ BHEEZEE —FHENE (carrier
medium) (& # - —%%%Hﬁ)ﬁﬁﬁﬁﬁﬁ&Z%’E%&{ﬁﬁsﬁéﬂ
) (cavities) |2 - 2 B fl 40 3£ H M E 6,672,921 K
6,788,449 B8 - Ri {8 % F|{% ¥ 4 Sipix Imaging, Inc
[OOISJEE%?E%ﬁ’EMMﬁx\E%E’J(%’@UZZD’
FEHFZEWRNEF  KNFEELHEHEEEERBEZAR
%E’\J{%%)&E—ﬁ%ﬁﬁﬂp?‘sﬂ’?’{E%ﬂﬁﬁ%é@%@ﬁ
T~ ex £ — FTEF T OB M = X (shutter mode) ; FHEEE - H
EEZXMERXF  —ETRIREREELTAIBZXLHOE —
TARREBRENN - R ZEHEFE 5,872,552 -
6,130,774~ 6,144,361+ 6,172,798 ~ 6,271,823 ~ 6,225,971
K 6,184,856 5% - 4 B ¥k B /~ 2 (dielectrophoretic
displays)(EfHUL RN BEWXERH  HEKREESHERE - &
)R —MHOUEXNPBRE REEHEFE 4,418,346
B REHBE I ABETRSAEEELMEXNFBME - F

%*HH%EEqﬂfﬁg{’EZ%%ﬁEﬂﬁ%ﬁ’*%é%ﬁE%%Zy
BREBD  EERMNEET  HBRZIERBCZEHEE

E@E’)‘-@E%%Tﬁfﬁtpﬁéf’ﬁ T URBEXR®R —BEXE
EHEEZE -8 -
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(009 ] —ERBREBAERELATEFEREEEERE
vk B Z Bf & (clustering) B I B¥ (settling)# [ % = H 12
HEENNEE - f BEABORNXBEGEREREE
HEEHMMEER ECRERD - (XFTHR ,ZCEAERE
EAAREAZCHB REM  EEEERBER : A&
I\ ¥ ffi (pre-metered coatings)(fl 40 @ 75 #2 # B R & 4
(patch die coating) ~ PR # %) =X # B & ¥ i (slot or
extrusion coating)- &} # = B & Bt = % 4 (slide or cascade
@ coating) & # B R % i (curtain coating)) + B B X & f
(roll coating)( ] 20 : #E # F 77 ¥ #i (knife over roll
coating & IF K ¥ & =X ¥ ffi (forward and reverse roll
coating)) ~ fff & & {7 (gravure coating) ~ 3B I ¥ (dip
coating) ~ M & z\ ¥ ffi (spray coating) - & H ¥ &
(meniscus coating) * fg # ¥ {fi (spin coating) + F Jl &
(brush coating) - & JJ ¥& {fi (air-knife coating) - & 48 £ fI
$ 2 (silk screen printing processes) - # & Fl il & 72
o (electrostatic printing processes) ~ Z4 Fl Bl 8¢ % (thermal
printing processes) - M = E F] # 2 (ink jet printing
processes) & ¥k T & (electrophoretic deposition) (2 B %
B EFE 7,339, 7S U RECHEMEM) Bt > £ 8
MERSFREAEEN - BF Eﬂ%ﬂ(@‘?%%%ﬁ?ﬁ)
MEZERNE > FIULUBEEMELEZERELRS -
[0020]EE&E?&%%%ﬁ’E%ﬂM@%MZX%%B@
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[0021] M FRERMNERERBEREE 28 HEMU
TRINXEEBERENERRERSIBETE (BT HER
ROEBXENETSETHTLUREES "IREESHETSE L)
HERBEE("TLC)VETRBEZTEREWHW YKL - 8
[ ) B ¥ &4 (twisted nematic liquid crystals) R 2 & 78 &
RZREN  BERETJREEBREHEHE UDEFEBEMN—BKE
ESEEERNERSI B TEZBRELELS — 8

\

&
N

i
llll

EREMERRENEZEGRLEENKE - % » LC
® Erna R E—EBFm LRSI (RIFEBHK "R | £ 5355
EZFJLJJ) j%EEEﬂ/J\jZitl}%aé ? EE ﬁ)uﬁkﬁb

B FE R RE Zﬁﬁ%%°ﬁ&ﬂ£ﬁT52@%m RN
XESECBUENEE AZENKRINEE  DUREHR
gt - EREWESR A LC ErSREEHEXRURE
TREBESESEBE - HBET  EBELEETET
ARBETEREBTERSE  UEEBEEIRBERERNEDRNHRR
il BES K BEIMESORMB > M HE IR R ®ES KM
R ERZRE -

[0022] "B AENEESCBEREN BTHES
mENETN BRI EREXREEBGEES
THETLARZAIEHN - —FEEZRILENZ HEEE—
FEmMETHB N ELZBR__EBEE)EY HED —EH
MTHHESE—GRERE LEE -8 ™ £ 8 M (active
matrix) ; Boneay o —EHBEFEBALNELE —BEF 0 ¥
EHBREBRKOHZERIRETHEEE —FE ERE
BR-8B EZFBLEETHRERELRBR  ZEEEHE
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EEZEABIAE  DURTEREERALEE A
EEAEBLEREAEEN  DURBBZXEBUEEEZLE L
BZESE - EHRE EESBEEI G DIETE 2 #
HIKBREGR UBNRE—RBREEZFEH B EI &
—RHETHXERE—-FRE EEBE—THFZHEERE
WEBEREE-TER MEES—JFISPZHAEELE
HEBEREE-JER  FBEIVEREBETHSE
FREERN BEREAELEZEETEN  UROBEFEEWEE
@ "HUEREHRN - -FFINEBERE-JIBEEHSE 0 A E

HEAELEARETARERME L REE -3 JRED
M —EBREZHETER  UEREZ®ET F 2 A

FEREREBEN MEN-EBEEFREHAET - LK
REEERWEBI T EELBRIFAER - 51T
ERERZERBETEDS  LSTTHEHREE RGN
EARNITESR  HEHEEXRBHELAHEEINSFZHEE
EMBHENERE - (ZEEEREKRMEYE R — & @8
BER HYZHARAMEBREERLARBEEZIXLENE
Z%%ﬁ#ﬁﬁ@ﬂ%ﬁ%%ﬂﬁ@@%%@@m%ﬂ
ST W E Uk B R (line address time) , Z B B FE % -
MEZWRS  BET I RABEZSETESHE £ 2
BER CLEEAZEISABIT —BE ELELERF - L
fF—% -3 tE AEMEERE -

(0023 EES—REF HR - BEFEBREREEZ
HENEB (KRB OO BERNERREWN) TLUEH#K
#E M B B (passive matrix driving) - ZE LB R W E & o >
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Wi A { iE m (2016 % 12 B 19 8)

r%%@zmmr%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*@m%@
FEERGELEE  UELEMETNE —HEBS Y
—ERNKEARES B BE KBERETE
ERES EEREE,  EOHEHEAECE-%A7F

AL EE-AZEEE - E sS4 S0ENEE . 3
EANHERMAEE LS -G EE2 B -

’ (0024] B AR B AEHRERAEMES  THEEHE
EETEFEELSRY ASEAEWEEDRE LS
MEB Y RARRE MAREHGELBERRE - &
M TR BT EREEEERE AR
0 LRI 2 J R %R (point sizes) 2 W R &
v EEEBEANREEREE  BEHRZBM DR
MARLLEARENESSERE —SBRTAEHE R
rEBANS S EN T EBRABNEE 2 26
LB R EEFE DIS5,204 3 > HEE 3 HEE > K
NE—BRSERAERACH TEBN —@LFE -

[0025) ZEHAEI B L B AHEUEBEBRELEE T EH
ABE L ASHERR/NEESBWESBIM - BT
CREEE FTHEREEDEEE)D LD IHEEE

R R EAGTA SN A EEE B AR ERE S
B KT MR B ERNEREREAEEARREDE
FE BB EB(2AAM K EEE 14/934,662 ST HHEX)
MREERNERS  RHASIDEBREEED
BH BE CESHEARBERAT > UXEET
EEREHEE AN B NS TEE LR EHE

i
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