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[0004]. The ternms "histahle" and "bistability" are used .
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member displays (see below), encapsulated electrophoretic displays, microcell
electrophoretic displays and encapsulated liquid crystal displays.

[0004] The terms "bistable" and "bistability" are used herein in their
conventional meaning in the art to refer to displays comprising display elements
having first and second display states differing in at least one optical property, and
such that after any given element has been driven, by means of an addressing pulse

of finite duration, to assume either its first or second display state, after the
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Application Publication_ No.
comprising an electrode formed at least in part from a semi-conducting metal oxide

and a plurality of dye molecules capable of reversible color change attached to the
electrode; see, for example O'Regan, B., et al., Nature 1991, 353, 737; and Wood,
D., Information Display, 18(3), 24 (March 2002). See also Bach, U., et al., Adv.
Mater., 2002, 14(11), 845. Nanochromic films of this type are also described, for
example, in U.S. Patent No. 6,301,038, International Application Publication No.
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and provides further advantages, such as the ability to print or coat the display on a

wide variety of flexible and rigid substrates. (Use of the word "printing" is
intended to include all forms of printing and coating, including, but without
limitation: pre-metered coatings such as patch die coating, slot or extrusion
coating, slide or cascade coating, curtain coating; roll coating such as knife over
roll coating, forward and reverse roll coating; gravure coating; dip coating; spray
coating; meniscus coating; spin coating; brush coating; air knife coating; silk

screen printing processes; electrostatic printing processes; thermal printing

4



coating; nmeniscus coating; spin coating; brush

coating; air knife coating; silk screen printing
wWEe@emsses; el ectrostatic printing processes; PEEUSENN4/009198

printing 4 W) 2004/088395 PCT/ US2004/ 009198

processes; ink jet printing processes; and other

simlar techniques.) Thus, the resulting display can

be flexible. Further, because the display nedium can
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the electro-optic material, one of these two layers being an electrode layer. In most
such displays both the layers are electrode layers, and one or both of the electrode
layers are patterned to define the pixels of the display. For example, one electrode
layer may be patterned into elongate row electrodes and the other into elongate
column electrodes running at right angles to the row electrodes, the pixels being
defined by the intersections of the row and column electrodes. Alternatively, and

more commonly, one electrode layer has the form of a single continuous electrode



colum el ectrodes running at right angles to the row
el ectrodes, the pixels being defined by the

WO pi0e08s383 i ons of the row and col umm el ect r odeRCT/US2004/009198

Alternatively, and nore commonly, one el ectrode | ayer
has the formof a single continuous electrode 5 WO
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electrophoretic medium or a rotating bichromal member medium may be laminated

to a backplane in substantially the same manner as an encapsulated electrophoretic

medium.



used with other types of electro-optic displays. For
exanple, a mcrocell electrophoretic nediumor a

WO 210a088395 bi chromal nenber nedi um may be | am NECEUS2000009198
a backplane in substantially the same nanner as an
encapsul ated el ectrophoretic nmedium 6 WO 2004/ 088395
PCT/ US2004/ 009198 [0016] In the processes descri bed
above, the lam nation of the substrate carrying the
el ectro-optic |ayer to the backpl ane may
advant ageously be carried out by vacuum | am nation.
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at. L he
£l er%(&%ﬁ&lgﬁf %10&1 t% | Vees tg %dl} tI%% e\fesc f?pg]ice §pqay is to be of a

f | eftdxtibleitipe ad otne otf il DehERnt edwentaget BF fotit Bibﬁﬁhﬂa&’ member
when the display is flexed. The | am nation adhesiv

shc?@ldoer’f‘?aﬂ%l aé%fle alﬁatfr@hpreéw digplayseist thaisthsy cemde made’ ﬂex1ble) the
anqpalilo Qh&u?ﬁgﬁye%ﬁ(ﬁeﬁt‘he%ﬁﬂ{ﬁoq L& Ehéx%rlcrig&é ééf(e)?ts into the display

am nati on I'S regar t he

I arwimat thegdm;ﬂayaprsﬂb)eetded"hellmtnauph culbtsive shoald bawe addyaate flow
ypes of. el ectro-0 tlc nmedi a are unus IIy jfticult;

t hé’fP%‘fﬁlﬁ%?‘i @ﬁ 1?{3@ Hen teprERtEeda %‘FWS ‘éﬁqléft’ {grgingion, and in

notthﬁqggara hag dah s &@%n%ﬁﬂ‘%&m%?ﬁﬂﬁ@&él@é& BRRIC ane %ome other

exposed to substanti al eratur wi t hout
dartsipgs, OIﬁuwlthtceopticomanﬁa ard eumldmim \defﬁnum tlmeo damigiatibn has be

h f f th |.e- .
corenutie K YuPRRARE oL bt B Bin diie i 3PT it sppdivm cannot
l I rROstpdkeddIo §ubStaiiislBr high&OtenfpdRbube kithbBeddrRdpeN8ld #R flow of

nﬁerature shoul d i ndeed be kept as |ow as ossi bl e,
dhe rasihasive mpatacance witinithea relativaln Lingvere e¢ ,ofbthe capsule-

no c%ﬂ{li‘iﬁﬁhgi@er,aﬂl%eiﬁya%e rlﬂswﬁl%ﬁnis rendered irregular by the underlying

capsules. The lamination temperature should indeed be kept as low as possible, and

room temperature lamination would be ideal, but no commercial adhesive has been
found which permits such room temperature lamination. The lamination adhesive
should be chemically compatible with all the other materials in the display.

[0017] As discussed in detail in the aforementioned 2003/0025855, a
lamination adhesive used in an electro-optic display should meet certain electrical

criteria, and this introduces considerable problems in the selection of the



found which permts such roomtenperature | am nation.

The | am nati on adhesive should be chem cally
weeovpasssd e with all the other materials in theCT/US2004/009198
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not a concerned about resulting changes in

eI esdrwasalot pi dpbeancemed alpqm) 1®pltmgw@a@ges in glectrical properties.

opt| dIS | ays, | am. nat .
ﬁ@@ e is I’f 1P08§f‘%%|° @‘E méléﬁ‘a%’ e bl ‘3@&"%8’5 lamination
Wm aﬁiheﬁ@@isynddﬁausz ﬂ&@teﬂlb%tvfrdeﬁhﬂe clReesRg, Wﬁlcﬁh@fi@ethé BRctric field
el ectrical state of the electro-optic nedlu

el ewefedin chanespe elcsyics) sarreohilifedlpdieo- ﬁﬁ"% BE@BI% the electrical
| ty

A CO; i el ORGSRk Rt UG8 by SBRE0R6 e

be cmghreetsiier velnme resisutmtgf dsmﬁlevlahmmlenobrdhpsmm ibecandshignportant,

el ectro- o t iumis essentiall ual .to the
vol Saggeh 8 a%?cnﬁregécmé 10 destrasaeis megl iy ?ﬁéewIlwg@al to the

dr api@s& Aich Add6ss ﬁi@‘eﬁlﬂ:ﬁb@& nﬁgﬁ‘seﬁieV\?olt gé d}(tbe across the lamination
resistrvity of the adhesivé layer is t a

sulzsthesiveé. dF thmtesagvaty df ths aghksive tayer ISIIIODHugh,tdnslbstantlal voltage
adhesi ve Ia ncrease in voltage

o ot Wi with e e ekl Taliig iR voltage across

t h&h@'&é‘dtrb@éseslnbféahﬁg ShéBOREEe afross THE HdcABHSS irS IS e}nanner is
it increases _the power consunption of the display,

mayindesitalle; esindgeit isereases ey eowglhpp@unmﬁl@neeipﬁmsdlmday, and may
Icg\r/}tggul%e fﬂediéé éf }/116)%% 8?1%}3%%6 t hcf?exptehsqgé%ﬁgsgl %mfuét)r/gf(’) handle the

ved
whiififregseti @dtisge involved. On the other hand, if the adhesive layer, which extends

continuously across the display, is in contact with a matrix of electrodes, as in an
active matrix display, the volume resistivity of the adhesive layer should not be too
low, or lateral conduction of electric current through the continuous adhesive layer
may cause undesirable cross-talk between adjacent electrodes. Also, since the
volume resistivity of most materials decreases rapidly with increasing temperature,

if the volume resistivity of the adhesive is too low, the performance of the display



conti nuously across the display, is in contact with a
matrix of electrodes, as in an active matrix display,

w0 bh@40gd3ose resistivity of the adhesive | ayer BEDUEH04/009198

not be too Ilow, or lateral conduction of electric

current through the continuous adhesive |ayer may
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el ethé¢ragddonroedptic medlh arsarseallyef thalshiyie @fdu od nlQdhudd Mecordingly,
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medh§ valrEesssiYiy ofthe franigatipn %fhe%lwe gho aﬁmaﬁlﬂr&e around 10° to
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¢ m display biypicall@ Qarvwndl @09C.o e clamimtionhadhepiee aghionlyl also have a

tenperature of the .display, typically around 20C. Th

| P oY ARt SesiShaR o eekBoriBee Yipnrs et o i of the
vol &ggtrot §itichédibinYitseift h tenperature which is simlar

to that of the electro-optic nmediumitself. [0019]
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of th revi ously di scusse rather disparate .. .
et Tandh PR T RS reledBbog PER Bpfprio agpesive for
el agkrifaaplédtrodbmiel dyplap isssmdll, ananfl pravtipé ACdnh4emanber of water-
smal | nunber of water- dispersed urethane enul siaons
havlisnsaed wisthang eulsions have preadised fay this pirpeco dpsiwlar group of

mat.er.i e e ] i .
encrg%tjseﬁ%ﬂgt E%%efjg%lt rlﬁcs)%ﬁ gage | cfnlillrargélJ ifﬂlxrjnedh[ glgc%gﬁﬁﬂg%@%crtr,ophoretw
t hemediemof such pol yester-based urethane enul sions as

| am nati on adphesives is sti]l not entire i

s at08%cc or ydﬁeww%@euq&e? Pl rethane emulsions as

mechanifidh RRCiGLRHICA P Eﬁ%%éﬁﬁfac’e&?jc@ﬁfpﬁ‘&ﬁise between the
adhesives such as acrylic polyrers and pressure

sendsisired mealtvécil wed ckcicahvmopertibs Iwntihatimncadhbsivesesuch as acrylic

mechani cal operties, but t el ectrical.propettiies

of RGeS b Ciraurd Moo dipies e el Witk Sich betier
el agbdranipt @16?614&8@, lbaythe eM2irRAYSlopertics BEfHeS: fbBRK8IsRESunsuitable
been no sati stactor way of varying the electrica

pr dpersd mselegira-epiio displaysn dasnenes, litherto ghereibae beameo satisfactory

way of varying the electrical properties of the urethane emulsions to "fine tune"

them to match the electrical properties of a specific electro-optic medium.
Accordingly, it would be highly advantageous if some way could be found to
"decouple" the mechanical and electrical properties of a lamination adhesive so
that each set of properties could be optimized separately.

[0021] Furthermore, in considering the choice of a lamination adhesive for
use in an electro-optic display, attention must be paid to the process by which the

display is to be assembled. Most prior art methods for final lamination of



themto match the electrical properties of a specific
el ectro-optic nmedium Accordingly, it would be highly
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t he nechani cal and electrical properties of a

| am nati on adhesi ve so that each set of properties

coul d be optim zed separately. [0021] Furthernore, in

consi dering the choice of a |am nation adhesive for

use in an electro-optic display, attention nust be

paid to the process by which the disglay Is to be
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[ parti.cl e-based el ectrophoretic

di s Iay,iln | udi ng_a o
di s%ss% Iy, iscgoppadipg ppolighion describes %rﬁ%@a"iﬁdoé{%‘@ Phwe laminate
Es i al Lt b endi heat i ' ! :
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electri.cal | y-condugtive |layer; .a |layer of a soli ;

o) ety Tt or e p ek A8 Mot o eleagp Bhve.pypically, the
el egdit inAbhidsi O NEUEHC YIS -bHREIvANaRENQRIIVBe | BYikd 8Rda light-

a rel ease sheet. Typicdlly, the [1ght-transm ssive
el deansingssivie\subgiradesovhiole i prpéarably Iflexibée, dathed sase thag the substrate

light-_ transm ssive substrat ich ks pref bl v, . ..

1 e mARGY bR ARRhA Y G Chfli) oS G B in diameter

nmanwighdy peraRRed dferngion. dheefrs aehiBansneibese"( #54sed in this
in diameter = w thout permanent deformation. The

t ergependips erplicatienpad hosn fosmeagethat thetlpyes thusgesiameled transmits
ap | r
SETRALINEY IBHE A SR ER T ch Dol RUEB 1A ot e
obsehangy in display meatésho Oig reldcdatoptiayaediumng whicte wile bk mermally be
change |n disp]ay states of the el ectro-optic di u

whi ‘G%W_ed Proushid ?%W?rﬁibéon‘\‘}f’fé‘ﬁ‘elay?rrﬁné@&RC?I’ILFé“gE“atC (i presen).
el epld LiRtrhg-FANBE GYHi¥AL BY &F pQYFheAd] MREHndSWAE hbAhAly have a
(if present). The Substrate wll be typically be a

pol threknéss i tHermangenolf atiolut 1 o abait 12§ thid(25 o 63hjunhesferably about

th ange baut 0 ut 25 .m 25 to 634 .
or o o B, emaIe ! to 254 o e lictibpy sputaciont bapygnienty
el eLtiih Qﬁétalyrag S GbY ¥RarhlY SAluin$ni 0 DY SRAIEM i oxRe! BF thay be a
metal |ayer of, for exanple, alum num or . .

i ncronduetivie-pokinaks, Palyethuigneyterephthadatel (RETMelnsotoptedrwith aluminum
zlo L%e@%‘g g?aifa%feego%rggrlc?atﬂ%, 1(orP %leglle lags alﬁ%"ilrtliggd K}fytlarll" ("Mylar" is
a Registered Trade Mark) from E.I. du Pont de Nemours & Company, Wilmington
DE, and such commercial materials may be used with good results in the front
plane laminate.

[0022] Assembly of an electro-optic display using such a front plane
laminate may be effected by removing the release sheet from the front plane
laminate and contacting the adhesive layer with the backplane under conditions

effective to cause the adhesive layer to adhere to the backplane, thereby securing
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and the electrically conductive |ayer "'on the opposed
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R T R B

for testin
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charge on .the rel eagse sheet, thus form ng.an inage on .
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el ectro-optic nedium [0025] International Application
No . fad@TihBD Seareepticmsdinithes a so- cal |l ed "doubl e

\r/:lr@% Llf | {ﬂ r}gﬁ%a%ﬁplals &%ﬁ%ﬁ&n""ﬁd I?C’f‘/[)tg%%ﬁ%gg describes a so-
called "double release film" which is essentially a simplified version of the front
plane laminate previously described. One form of the double release sheet
comprises a layer of a solid electro-optic medium sandwiched between two
adhesive layers, one or both of the adhesive layers being covered by a release
sheet. Another form of the double release sheet comprises a layer of a solid electro-
optic medium sandwiched between two release sheets. Both forms of the double
release film are intended for use in a process generally similar to the process for
assembling an electro-optic display from a front plane laminate already described,

but involving two separate laminations; typically, in a first lamination the double

release sheet is laminated to a front electrode to form a front sub-assembly, and
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c orlernatiye, gmbodiment, the salt may comprise a quaternary ammonium salt, for

31—

example a tetraalkylammonium salt, such as tetrabutylammonium chloride or
hexafluorophosphate.

[0029] In embodiments wherein the additive is a polyelectrolyte, the
polyelectrolyte may comprise, for example, a salt of a polyacid such as, but not
limited to, an alkali metal salt of polyacrylic acid.

[0030] The adhesive layer containing the additive may provide other

functions besides an adhesive function. For example, the layer may be provided
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thereof. In one particul ar enbodi nent, the salt

conpri ses potassium acetate. In an alternative
weriedsssent , the salt may conprise a quat er narpCT/US2004/009198

amoni um salt, for exanple a tetraal kyl ammoni um salt,

such as tetrabutyl anmoni um chl ori de or

hexaf | uor ophosphate. [0029] In enbodi nents wherein the

additive is a polyelectrolyte, the polyelectrolyte

may conprise, for exanple, a salt of a polyacid such

as, but not |imted to, an alkali netal salt of

pol B rsgipes eldiffering ogloTs andeseavthess velor &jter Aismadivatynghe layer
th funct besi d
Ry ol E: FR RN ORAE: |10 ooy ry Do

pr ojoodgp 12 m}%wédtﬂ)g@ﬁ%aégéﬁﬁbk}lﬁaﬂ[bﬁém&l%themmh and second
ns of differing coI ors and serve . as a colg

; F?%L@)ﬁ tratag may COMPYISe )e;ln goﬂ%ylé‘ronelwl%@fp‘?ml%%h@ﬁm each of the
opt fisPhnPkahp %uﬁétﬁ%%n}ﬂrggs’s i 1eh& dli& é‘én%% r%l ARG particular

assenbly, at [east one first an secon
s ub@nb@hmsntmatgxe dosipsubsiatanmey eotipoide a lightermmsmissive electrically-

articul ar t, each of th rst and second
Pebitoipdle EHRDGERE. b Rehar whSearold; ghel Scqid_ Sibstrate may
an Oédiﬁfﬁndé%rr%leﬁw shket, SR IMBRRb-optib %lé‘dlilﬁﬁ Yna%z%sat dofili®lectro-optic
may conprise a |i ght-transm ssive el ectri cal

c onagéiuiny éhuSasbgrentlmlcdﬁroe@pﬁcaasseralslyamlldiaec thecfde)l ofalfeont plane

T S e T S R RN

medjooBe] t hus, It hleﬁmmrl dspect! (ﬁCﬁhé Progeht inv@aei thireVs! grovided an
have the formof a front pl ane | am nate as descri bed

in Qrﬁelea%rr@ﬁ’eﬁ?ﬁum]é@ dppbls/ Girays sheet] ooBplising: a layer of a solid
f urd; &eﬂ‘l{edl% lﬁﬁ'ﬁ}%’ﬁﬁ?gﬁq sécg}{g gﬁﬂ Wds 0{1 L&ﬁégsedssldes thereof; a

provi arti acture a dou
s heﬁtts) adi&mp'e Ilaayleﬂgn thee ﬁratmnrfaeé ofithe dhyedl of @dlﬁbélé@rda@[itidimedlum a

nmedi m fir second_ surface
si dE¥ap %Spoge b PropRarELI G0 By 7 affsh 1ye drom the layer
sur

éfaéb?id%fle&llaeo tﬁ%ﬁédl%%on thge(b%gggisc}ggﬁ%%g ?ﬁ??ﬁ;é&oﬁ surface

rel ease sheet di spose
fi reft thedhpei ovfesdllalydcctfcr-opnd h@dhmyeert legrft ameol dfcthe first and second

el eqt{o opti c nedi and. ?dhe3|v&hlay 1
¢ heAbEUgR dexsts FRBRTSg & MR of A JolgRfTG adhesive material and an
el eflditdreOBdleed BN D sl 4 paRkleehlyRf 4 P6lyhier set1ec%qiyte a solid

second adhesive |ayers conprising a m xture of

poI%lﬁ@fq veaadeompinatignethergofand an  additive sel ect ed
[ SBPRPL B, BRUKE SRR e AR FLER Byt
| n amtd:@ptloasssemblyo&ommsmg geNind @é@ﬁ&lsaﬁstra&é%e fafd idh adhesive
Pr ol\e{;gregndag layer of electro-optic material disposed between the first and second
substrates, the adhesive layer comprising a mixture of a polymeric adhesive
material and an additive selected from a conductive metal powder, a ferrofluid, a
non-reactive solvent, a conductive organic compound, and combinations thereof.
The conductive metal powder may be, for example, nickel.
[0034] In a still further aspect of the present invention, there is provided an
article of manufacture (a double release sheet) comprising: a layer of a solid

electro-optic medium having first and second surfaces on opposed sides thereof; a

first adhesive layer on the first surface of the layer of solid electro-optic medium; a
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el ectro-optic assenbly conprising first and second
substrates, and an adhesive |ayer and a | ayer of
wWe@b@enss39dpti c material di sposed between the fPCHUSHENG009198

second substrates, the adhesive |ayer conprising a

m xture of a polyneric adhesive material and an

additive selected froma conductive netal powder, a
ferrofluid, a non-reactive solvent, a conductive

organi c conmpound, and conbi nations thereof. The

conductive netal fomder may be, for exanple, nicke
[ 00Bkepsq hegt dispose @mtherv@powﬂ;f&q ofgthe fitss aghassigrleyer from the layer

i nv ere v LGl e
rorr up e Peele R B b B Byl on the spoond surtuce
| ayeft theflagersafl iolid @taet olﬁrooﬁiedmnﬂeal lgast ol dfgthélﬁlstt and second

and second surfaces .on opposed S|des thereof; a first
adESpsTEe |laypey C%tﬁpw@g R Pstiugs e 3 gRolgperic adhesiysy maferial and an
S

I 04/
S SEEHRLBH AT el NORDUISHIRE « onrsrs

o p ot si aedodtive begahia ampihé sindeoljiertiohs therdotie
c nedium . and a,  second

| f lid elect
AHBOFTE. | oy el BPtEfiesDErh by e B gt RISCTapiArets medium
sol doﬁqlﬁ'lsgr%ta[ PPty 6f %%l'é.mea@ﬁ of BR% gﬂgs (%]fmfrﬂﬁlgf ) Ea’ﬂsule wall,

and seco adhesi ve l[ayer's conpr|3| ture of
pol aymgxpe@dm@h 8yidv encaptdnicd| wathih dire capkdil iwall saedea;tpidrahty of

fro ctive t.al aferrofluid,.a

nor i Bep el oA Bt i e iBenttne b gns papable of
andm&@AB itisréthAgh b apsdatioh @9 3R klebRicaidd Aethe a8ddeh, the medium
there is provided an el ectrophoretic nmedi um

nﬁb‘ﬁh@f | PRMBIIENg raabmti«;r simcwémgl the, capglps, ohe tthieder comprising a

??%fe encgga!;ﬁ?lg@eﬁg x?]ﬁ%ngg!iﬁsdu n %d&lr%) %ng}: 188 from a salt, a
pI Lp‘cﬁjléléqlrod)fte al peliymiet aélbc;trcﬁjita,r gedolﬁmrdldao@ﬂoeﬁe S ufd edtiitiinations

ndjng fluid and_capable of pnoving
t het @Pﬂf thl@ﬁm&?r SppRingg; the ad %‘F“’%Hlaéﬂ COBDIISE ﬁpmhput &0 to about
t hey jregdbiador b tl%‘) oLf'i)E]rﬂi%E "lﬁ/g{mm/ Sth@gmﬁelb\kfﬁfj&{mpnse from

surroundlng the er conp
ni xebonel &t toaabput tes ad hﬁSp&rEgramtaf Iblmaier d'l’hé bam[der may comprise

addi tive ected froma.s el ectro

pol Y e BRE iy ceal. Sisb el ettbimbe worsafy 2 polyaciytic based
COfgihBavé ons thereof. The binder containing the

additive may conprise fromabout 10"6 to about 10-4

ol [@§36.1f addu Inj ane thodgnm’n dF bividedesed mytmsoeelctdny)phomac medium

bi nder ,om .about -5 to
oS gtthptisd’ S TREEE of HRboORRHD atedtva Refitfl hud @ shit. The sait
COMpsy b€ foﬂe)m{pw raﬁtnlitﬁr@ﬁnc VAL Wrgambdadt 65 cothbivhtiACBERLE In one
et hy Iene % or a olyacryllc based adhesi ve.

s

[0033161}0 # @mbo Belithe ﬁﬁlt QOHEPTISEH detastismdagetpte.hins an alternative
el ee%ﬂo%ﬂﬂgl{t,e {He saﬂﬁxgé&j %mpnse a quaternary ammonium salt, for example a

tetraalkylammonium salt, such as tetrabutyl ammonium chloride or hexafluoro-
phosphate.

[0037] In embodiments wherein the additive in the binder is a
polyelectrolyte, the polyelectrolyte may comprise a salt of a polyacid, for example

an alkali metal salt of polyacrylic acid.
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may conprise a mxture of the pol yneric adhesive
material and a salt. The salt nmay be, for exanple, an

WO prgs83vE salt, organic salt, or conbination p¢EUSHD4/009198
In one particular enbodinment, the salt conprises
pot assi um acetate. In an alternative enbodi nent, the
salt may conprise a quaternary ammonium salt, for
exanple a tetraal kyl ammoni um salt, such as tetrabutyl
amoni um chl ori de or hexafl uoro- phosphate. [0037] In
enbodi ments wherein the additive in the binder is a
pol PEB&Ict r ol yEke binder sonipising: theo hgdisiveryay pnpride ether finctions

I £ ' . I l.kal i t al | t .
o7 st Borhiaed Al Rl e s A LBk I ot
PCTiiis20684me9198 [ 0038] The bi nder containing the

adﬂigé%ve may provi de_other functions _besides an ) )
adH893%e f unclt ¥k angdher aspgeipfhere ispropidsden elegirophoretic medium
COMgldiRi Rt =1 0 e

e TR PRI TUT R, Mo R s S prlsel bapsute wan,
medi sospeadimgr flaidngneappllated| withinofthe apswliesyaleand ©fplurality of

1 I QU ERACER I B M b 1 B Aahcy and capable of
Pl Uh@¥ih§ ¥hepéthropbR 6h lrabﬁlgéataiﬁré ehas 9%?%‘&2?51&1 ] £3 rt]laéﬂ%ﬁﬁﬂﬁg thedium

in the Suspending flui capa noVI
t hefbeherr eamprisimg aphihderasirmundingathe edapeiles, cthé ibehder toomprising a

LB RS bt SR Sh R B fom «
M Xotid€ctivt ntetfPowder, laTeRNGE] ¥ BollBdaRtiv@bol#éH, Afbnductive organic
additive selected froma conductive netal powder, a

f ercPBIPOUNG angd cawhineters theteokol vent, a conducti ve

or | co u n i nati o reof .. [0040] In .
ang?ﬂ%(ﬁ aspec ,%%e?egsrp éagmé%?dfesdgéﬁ’}daégh&i%‘gmve Cl)mpnsmg a
compixiuge o agpolymuticiadhesiveangetiyingid an addigsd Yeledtad Gohih sali, a
and an addblttlve selected froma salt, a o
polPPLTElEciPhits t 8 PAYHEY ropftecpr slifk @lecgolyts,i and combinations
el QLG YA fhi Ry '

CESEOLY B LRI BB Brght ) et om
selpebtueethdrepvinyl apasiitg)vieyhaoetate ethyldneaaeepdiey, avolyderylic-based
.acetggte et h(xl ene, an %on a polyacrylic-based
adRESTVE; *ahEPe Reionsheg “thereof. [0041] Finally,

t hego@1i]s pr OHGH, akrddh @5%&@5&{@81&&%%&@%@1 b&nture of a

a polyneric adhesive material and an additive

selpebmesgict adhesiae coafeiiat inde amedditive prolatnd, fram a conductive metal

Lfé{gﬁ{déﬁf %g%ﬁlbr%ﬁlg? é%ﬁa-?xtea{c}/ise %gllv\clr?t?%’cogd&c%r\]fg l’ck%galn\l/cecompound, and.
combinations thereof. In this adhesive, the polymeric adhesive material may be

selected from a polyurethane, vinyl acetate, vinyl acetate ethylene, an epoxy, a
polyacrylic-based adhesive, and combinations thereof.

[0042] Figure 1 is a schematic cross-section through an electro-optic
assembly of the present invention having the form of a front plane laminate.

[0043] Figure 2 is a graph showing the volume resistivity of various
polymeric adhesive/additive mixtures as determined in the experiments reported in
Example 1 below.

[0044] Figure 3 is a graph plotting the average volume resistivities of the

various mixtures shown in Figure 2 with additive concentration.
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conbi nations thereof. In this adhesive, the polyneric
adhesive material may be selected froma

wp@oigsssvhane, vinyl acetate, vinyl acetate etPgl/Esmp4/009198
an epoxy, a polyacrylic-based adhesive, and
conmbi nations thereof. [0042] Figure 1 is a schematic
cross-section through an electro-optic assenbly of
the present invention having the formof a front plane
| am nate. [0043] Figure 2 is a graph showi ng the
vol unme resistivity of various ol ynmeric
adh®9tdk/ addi Figues 4risxa grepk S&@llaa‘é@ igHre @cbuit sheviiag the variation of

ex [ ep hel g

080, T DAL, LB GrLBe o tsmmoni
r eshestaflubroplssphite t gtunear s silt Xdaka8rasibaWas | dbtdrigitdde in the
2 with additive concentration. 15 WD 2004/ 088395

PCT‘?"TBSQ@@HVSG@%W@QmF@%BIF Zhedeive 4 is a graph sinilar
[E)bglb’{/e 3 bpt ﬁ%g?f%/ NQdicBRqY Vet @%ﬁ&%sbtlﬁ(? ecio\ﬁ‘ﬁjoiI e volume

reS|st ities of meri ¢ adhesive yl'anmoni um
henambmtwphaxﬁmknae enatérictlel nesl, \Kmt txangllé, inaidbesite Biyesnof electro-

d t h t ed Ex | e
5 e pO0de] UGBty e AUER cureane the capsules of
ad déﬂchﬂs%ﬁté@el@&fﬁp‘h@fet& tiﬁedlﬁ"di‘gﬁlscfog&i Rl F[?ile %ﬁheswe layers and

adhesive materials used, for exanple, 1n adhesiv
I aylunéer@fdledl@e@drberemptemablasthe myllies @eidtiviys o abﬁs vaaadi without

in b nder s, sur.r.ou d the sules capsul at e

ol SRbH BRI (BRrESe e DTN i oF Binder. The
adheibyiee l3¥erad ?bﬂﬁiersb uﬁs theia86#id8 ¥ on88f Rloke SRR, expand
t he vol unme reS|st|V|ty to be varied w thout

subi8e aelestion of adhesjyegaterials miqlaha‘ceanlesmbip arachergcal fprogreaties but
adr\?ﬁ’lcﬂe % eﬁotOB'%thvpiggrb ‘{ESd é%la%cé \ﬁ?el a‘yo(fr fe alnengtIVItleS are

bi nders, rou e add| i on of one€ ofr

addirsitietste. Iémp,acmé cah Mné ainet theorolthe &d;ibﬁii'ity @f ﬁﬁb&l‘idsﬁ}eiayer or
whi ch_have desjra &ée pechanj cal properties but which

c o N1Rd&kGe-JP RS VBB‘I%%@@SB@%%@G m?émal%%ﬁﬁtlmum value for
resaﬁrh lﬁﬂvdéﬁ) a}é&a&%@%ﬁﬁkﬁl one can "fine

tune e resistivity o an adhe3|ve | ayer or
bi r[@@M] i.e. Th@lwﬂxjo&mitlctdssem&ﬂy ofitherpradent invertionahay hmmitute a

o Spiste A PR BN O B tbraseri iof Site GSpIAR A already

as sifdhiéd Ondtl iRuKeE At le‘ngbhelﬁtth@ BfoEM et ORed Bl ik Snd MIT patents
conpl ete el ectro- optic display or only a sub-assenbl

of agldmphcajjogpwagompllgte@ﬂqc@ad;pth dnml@axgul,resaﬂnd mssence of at least

di S%lés%gcﬂp%nallﬁ gpﬁ ectgg@efs tﬂgpq{) lﬂsgzo |egetcg1c ﬁelH necessary to vary
eI alié bptiedisiate 6if tiplefdetroasplic BStefifle alRSRNA BoRE Abes only one of
| ee}che two electrodes may be a permanent part of the display, with the other electrode
being in the form a movable stylus or similar instrument which can be moved over
the display to write on the display. When the electro-optic assembly of the present
invention is in the form of a complete display with two or more permanent
electrodes, each of the first and second substrates will comprise at least one
electrode. For example, the assembly may have the form of an active matrix
display, with the first substrate comprising a single continuous light-transmissive

electrode extending across multiple pixels, and typically the whole, of the display

(in practice, the first substrate normally also comprises a polymeric film or similar
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one, and normally two, el ectrodes to produce the
electric field necessary to vary the optical state of
W he4/e8s3e3 r o- optic material, although in sonme PEFES2004/009198
only one of the two el ectrodes may be a permanent
part of the display, wth the other electrode being
in the forma novable stylus or sim/lar instrunent
whi ch can be noved over the display to wite on the
di splay. Wen the electro-optic assenbly of the
present . |nvent| onis in the formof a conplete
d| SPIPRGTIRRIAYer Wiy suppeids herrlatesly thialight-rarteaissienclhctrode and

e T R T e Y

havwbsﬂnazte heg thedbroanf abhéldaeddmptisithl £ Plppyrt plrtidn blBa plurality
f| zﬂ# substrate conprising a single continuagus

pixFlalesiodss. ehicl dgting Girendndilpivglaet Higsdisplay. Obviously,
nul dukR! aedek?ﬁin%’mQﬂ? ‘?ﬁuttl}(é?' pr¥sel fish- tg@@t%% teviks t(ﬁ@ c‘layy thin film

di spl ay practi ce, 1 rst su ate nor
al stoanso s)l sed thqzroblycrmtry cus‘edl o rodsicen drathe ﬁxéﬂ&lectrodes the

I Whi
CupBTLGIR RGO JeHmeY (gt 1 PRHERYRC Voo pikels to the
el egficariatadisbeedthRt t%q;réma@s déﬁfeatﬂn\égé ¥n {HeQﬂééh@ygc o

el ectrode from nechani cal danage), While th
subd9P48lt e hasAli¢reativelyn thé eé\ecmmgmtmeembiwmﬁ thengresent invention

SRR soRAFECR TRl bt ZogBIaE .t e

Chwéleutiwl-ahtic MBsedblR n’ﬁ@cﬂé% ﬂ[befoﬁﬁ)bffalﬁdrﬁ ®lane URIakEas described in
non- | i near devices XE i cal l n film transistors)

andhetaferementiongdt 2@94 325 mplnc@ feamt (ienep javainate, one of the
el esﬁ%tgﬂgssgf&ﬂ?onﬁ/ E&Qﬂt% ﬁle%gpﬁl%ﬁﬁﬁgﬁgéxﬁ}znsteg gitlﬁj 1 Xmlsswe

(i e vari ous pi xels

st sdim‘lcnﬂzlymémqtlvé dayer dvtestizdao desh fdrdronieietrode bhe final display
S(g 045 Al terpatively, the electro-optic
e lfit ﬁfaé% il noFpRlY fles) comgyised Rebymauicefilm or similar

S u %ﬁﬁ&ﬁﬂglléfye?fw 91? @?d}%r@lle Skfutidls gﬁﬂl{;@-ﬁ/ elel:ﬁllc%ll% conductive layer

particul ar, the 0o-optic ass
f oralﬁdqfrowctf tdrom M®hm1baimlanalge) ars‘tnhbe&e rsed:mxdl substrztth €omprises a

af ar nti one 004/ 002 S front ane )

P REecihegi it iiamoseh ot oe the Ao Tt D Belmiged to 2
thebafzkm&;e DUBGh Rt ffa] aRPRYI ses a | ght transm ssive

el ectrically-conductive |ayer intended to formthe

f r dRO4Y| ect r dudeeds many iofidhe d@ld?ét aslease abyedtn of theepresang invention
SUI%% rh%tr%ga‘ﬁddle& al g]?c%?al e%i/s el& {)]Ilntie agﬁﬁté@t ﬂé he 1nvenrHon In

or simlar ~supp

r elpaadtice] suchhdoubel &Qéefsb oAbty 'ty‘lﬁﬁﬂlwwﬂﬁnﬁeaﬁel&yera@ﬁ electro-optic
protect it from nmechani cal danege), while the second

supaaieral hayximgadhesice lyeseneberh s&eé dhereqfh beth adhesiweriayets being
bef.g %e«tl IB? rble@d sh@% .gﬁéhﬁg}i&g}llg 6«%1(2%/5? %ﬂ%& %toﬁl%ntses an electro-optic

backp ane’to form
assembly of the present invention in which both substrates are release sheets.

[0050] The adhesive layer or binder contains one or more additives
selected from (a) a salt, a polyelectrolyte, a polymer electrolyte, a solid electrolyte,
» and combinations thereof; or (b) a conductive metal powder, a ferrofluid, a non-
reactive solvent, a conductive organic compound, and combinations thereof.

[0051] In certain embodiments, the additive may be a salt such as an

inorganic salt, organic salt, or combination thereof. Exemplary salts include
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[0049] Indeed, many of the double rel ease sheets of
the present invention can be regarded as speci al
WO 2e®8s3hs el ectro-optic assenblies of the i nvePtT/082004/609198
practice, such double rel ease sheets typically
conprise a |ayer of electro-optic material having
adhesi ve | ayers on both sides thereof, both adhesive
| ayers being covered by rel ease sheets. Such a doubl e
rel ease sheet conprises an electro-optic assenbly of
the present invention in which both substrates are
r el RO4aSEEhacstale, qndusimialkammenasn velty, gyreciadly toirshigylammonium

co j 0, r i ti el.ected fr a) a

Salrk:aféé gécglo%itgﬁ gg@%iﬁy ?lg{a{etg e\égﬁyle of 5 sdnrclulcgg]gfm%m salts such as
solLi@Feb@E4, ruiCiOg, LiPFesAMMBEYNLiRRY, | 4idS LIM@®BO0;); 0ThE Bresently
a con ug ive.met% wder, a ferrofluid, a non-

I
r edBPieTEd S3F ieiitra %5@&%%%%@%@%%@8@@%6%& Rarguse of the

CO@@%@%&%Q@%K%BQ%QQMﬂSEQPSl] In certain enbodi nents,
the additive may be a salt such as an inorganic salt,

or daf¥a] sal t ,Inetheemiiodahénds thf] eobBafer clecavbitaisya palytkctrolyte.
i ncl ude 17 WD 2004/.088395 PCT/ US2004/ 009198
poﬁéé)ﬁ%ﬁ?%%é%% At DT BT, FatHgtR (RPERIO% or more of the
es 1

RESlEald ¥ doRigoabubYA mehﬂgr%‘ggf%égﬁbl%mggéﬁnglﬁ form a charged

chloride. Further exanples o I nclu
salspecien Enamples pf GEREORBCtionalig®ips Wiifii6a polyBledirolyte include, but

Li apd. Li NCCF3SO2) 3. The presently.. preferred .

sa@?giq?ttg %ta% Dl% ylcgﬁsq%&ﬁﬁ nf N a?ﬁ%&?co ;5’%’61% H’gf)@?hom acids, and
| arqueteynabe ol cohifourkls abhdst blyaitds taehd BKRABIned with organic
this salt. [0052] In other enbodinents, the pol yner

el OFiRBEINIEsalls of afempdyely upwsl glors. Expaiplasiof potyslogtrelyes, include
ar Y Ri.C Vi S j hah u 0% or no f

et v ol YRR THES oofhalie" B\ poihgogpuionde,  polyce-
capabilgyrifind)oni polg@l-viaypyridine),c hasopdim&hgam@onium  chloride,
Exanpl es of certain functiognal groups within a

poPy B Geetigrnosty methaceiio), aply(dsthyiamnpeint petacrylate). A
Caphaitd foldllbdiolyts H HOUbEuATLASE pBRARRAGLLE acl ds.

and quaterhary anmoni um conpounds. se pol yners can
bel i ned Wi aHugheraemizodimenti ofothg pnésentsmvesion; the additive is a

al nativel S al one,, anpl es af pol yel ectral yes, .

P QRS Py el R eloEiurlyiel ) ed srn describes a
DOF)MI?&M aRa 5 Chp IR be solBIvi a ChIRYTIRY Ed18Hil8) of the salt in these
poly(4-v yridin pol y(di nmet hyl anmoni urh chl ori1 de,

i nyl e),
poPOlyineREeFy B@i ﬁilhﬂ@é@%b}’ themresgoes/dfaxgen and/or nitrogen atoms in the

po | 1.0 y thacr.yl at.e).. A preferre .
powwggm‘%hyﬁ e iegﬁ ‘Jt?héear@%g?’ﬁ?f%%y tw 8F Iy iy );F?cgl%ary, tertiary,
acand qABDGdry! Bmind Wrblgel wipiedidreidOferd. NEXRBRENDL polymer
invention, the additive is a polynmer electrolyte. The

t eFlertrfates ndpclude c pelypthee compe heeki resdamdydtiidenea oxide,

polypropylene  oxide, polytetramethyleneoxide, polyamines such as
polyethyleinimine, polyvinyl pyrrolidinone, polymers which contain quaternary
ammonium groups such as N'R1R2R3R4 wherein R1, R2, R3, and R4 are each
independently a H or a straight, branched, or cyclic alkyl group having from 1 to
25 carbon atoms and where the counter ion can be either selected from any organic
or inorganic anion.
[0054] Still other additives can include a conductive metal powder, a ferro

fluid, and/or a non-reactive solvent that may improve or, alternatively, hinder the
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pol ymer that is capable of solubilizing a salt. The

solubility of the salt in these polyners can be
we@nivangsses by t he presence of oxygen and/ or ni t POIES2004/009198

atons in the polyner which formether, carbonyl,

carboxylic acids, primary secondary, tertiary, and

quat ernary am no groups, sul phonic, acids etc.

Exanpl es of polymer electrolytes include polyether

conpounds such as pol yet hyl ene oxi de, pol ypropyl ene

oxi de, pol yt et ramet hyl eneoxi de, pol yam nes such as

pol ly@blhgw @%/ Herdone in gl yolurgn. Byamuded of suitable pohyeastive solvents

whi ' e [Yq: nj,um greups such a .

N AR SRR YRR Bl B4 RE-EYEs) Fyme, digtyme,
| ndépenhigpitrylidont] @fc. alns btildi @hdther beralhctigent, Of BYUELdH&e organic
al kyl p having from1 to . 25 carbon atons and

Wh SCEONET T eePSadoRs dhn aditiuF. Seine NcAnEmet ewmey of these
CePRiomsl aier nint, [Pl BBl pots

f erdioxyetiiylend, thaphéme; and derivativas bi thess alavertals inhitir maYr p-doped

irrprt%ve or, alternatively, hinder the 18 WO
20041888395 PCT/ US2004/ 009198 mobility of the ions in

t hgogedjut i on.THex €dc Q&he%i’uetlﬁlg’ljeé%%gf {sSREH iy ;?/Iile adhesive layer

solvent's include water, diethy r, diprop

et mabindgt earhlyd anyquplyroetic mgteyinbthatifudfijanthe particular needs of the end-
N- et hyl pyr.rol i done,. et I.n.still anoth enbodi nent , .

a con q%{})@'t%lx%téonm YRS pogfnﬁlblfﬁk? é’é’:l?'“&@% @Be%%e trﬁgemﬂs nclude
addjolyur€thard) enyl Odtettéll i'ilnrf,lg aEtABPEBPleR, d¥R§Ca polyacrylic-based

conmpounds i ncl ude _poslda(lani i ne, pol ythi opheng,
pol adB§AiYes 0B corpbingtignstheigp b heshadhspize mpteniemay barsdlvent based

derj.vat. t hes rials._i heir,n- or pzdoped .
St o (B b0 BT O el i Pl HRERSR sca i
us eldsdribet] ivecapdhdiigUs 3. aypplicativh SerialiFo. t@M14e1@fled 18 November

pol ric material .that fulfjlls the particul ar needs
of %ﬁga’é gesigned oy pi Fredygteand Ghamigplesings suit abl e

polryeayyi ¢ adhgRl yRidWR! BEd bﬁté@ﬁiﬁ%ﬁ)@lﬁﬁéﬁy %(ﬁ{egﬁzgqnaterial may

vinyl acetate, vinyl acetate et ., epoxy,
polbgaforyked grbgisedn afiite svords, @re opmemapriecnsort heteedpls may be

These adhesi.ve terials be saol vent bhased _ or
aqUAHEROr &3 dnfo P&i}gﬁl&ﬂ%gﬁ%w FRAEL Lﬂral?mé%ﬂ e the Rescursor

t hahat&rdd)(s) 880rehét willeSRe hiRbri o WP aRY Yic adthesive or binder, or
Application Serial No. 10/715,916 fil'ed 18 Novenber

2008 dvazuk by gredsure ofi the Rrdbesive snaterih] Girebindal & comditions (for

RSB BRI R PTG 8 % YEBBhGpin e

WOrcHEngedh eheQiredREE nit&6AlS fPforBhSHihallagdiimy. be
[0057] The adhesive material or binder may contain components other than
the additive (or other dopant) used to adjust its volume resistivity; for example, the
adhesive material or binder may also contain a dye or other colorant. It is known to
form full color electro-optic displays by providing a color filter as a separate layer
on the viewing surface of the display (the surface throngh which an observer views
the display), this color filter containing pixels of differing colors, for example red,
green and blue. However, when a color filter is spaced from the electro-optic
material in this manner, there is the possibility of image distortion when the color

image is viewed at a substantial angle to the perpendicular to the viewing surface.
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i ncorporated into the polyneric adhesive material or

bi nder where the precursor material (s) can react with
wop@iasssvher, or with the polynmeric adhesi ve opChUse$/009198

or be changed by exposure of the adhesive material or

bi nder to conditions (for exanple, exposure to heat,

light, or magnetic or electric fields) which cause a

change in the precursor materials to formthe fina

additive. [0057] The adhesive material or binder nay

con ain conponents ot her than the additive (or other

gyoidsgigh tRFoblgmss it it sn \singipte [desirable o tglacef dre color filter

ex e i.al

co %it?%leﬁhagélgyaédj %%Hg ft %éé s gﬁ t mafetna! §%Eﬁo W’Y e(Yer’f %‘r‘smr equires

f ulplactuy the celaediltep -bemfdeﬁ tbkb 8]@&@(}’(&8 Y Rt 8MbRY NG ﬁlaﬁﬁﬂe%‘lectncal
| ayer he view ng surface of

filter as epar at

t bR B K1 it U HIGLGHS BAsIEmaBes ob erdpentay. This is a
Vi §af dHl 0

SRS BB LS e v,
an@ pﬂl)ae@nd—lbmwaat,ena\lhwnh ahree Iddﬁferfngl dyes, d>15m$;{1ﬁ1€é§<d>f fd[i/@smto form

ctro-o rlal thls rran er., there
¢ hEGtsSelsen By Wi Phadl Shiotdmorimmsahittihanlblg hat the three
| Magering #y8WeIll Affect 1B BRERRL ﬁll @1@19& of ttg b@%r filter in the same
per pendi cuI ar to the viewng s ace
20pnpg8 3hs adiesivedaco andbiddes deFwibad bectismaf bpusdl eredunteract
it o] .desj r abl the color fi
| il ety 9f ?}‘ BBHOE S fgé?nrdsp  FleCERIcpPRFrties of e color
i t Sidtef suﬁdmuﬁj‘l unifbis, ﬂl@%yreﬁféldnﬁ)é agifmds bhane (ﬂngﬁe due to non-
filter between the el ectrodes of the di splay, sothat
t h&ngpae elertsigpl propespies withia the calpifiléesl or filter will
af the per{o |
pai(?lgf:g | ar p?t:) | élﬁn!@vq\%% a(s%%l?%r ﬁ?‘? I}tlongﬁli ?@8%@&#60) that an

fi M'omical buaﬂng slealdny' hay e grdydedyinribe bihdePby ERIh&ioAaR8esive of
mat eri al Vi" hree dlffél‘ln g dyes, or m xtures of

dyé’% engagst BtFﬂwe ccfephaggiic display touss theeanpeatgneref the display. The
Fﬂfvﬁs@mp@f ducRRR, olpﬁeﬂ Hl£s1ﬁ§elgﬁleht]lﬁﬁh¥ 2@ tnd Q@cthla%l Pigperties of

fering dyes w rical proper
ftheh@dhg:gllvgrorf binder, and thhecledmenl prapurties oﬂm adﬁbeﬁbva‘:r binder

| aye nd bi nders r.i bed rein my be used to

cobflial, Sl SpRGIrEagre GG Pnay hegoriagea ity used of the

remaiﬁﬁvdshﬁs@{@aqlefe@lal properties of the color filter

subst antial | un| form thereby avoiding artifacts on
B058hge dudhe @pHowm amotur of aldéitser wilhbf pom'pe varyewidely with

VVI | . [ 0058 .(see

t hgga ortgl? Frg% gd{ dﬁ'gg%fl ﬂ%ﬁ@é%?te’flﬂaﬁndathe oxX tq\g‘gkﬂ("e used, and
bi thei degired eoRifrie’ resBilvide oP HRY {88 0mixture NBoRieEC by Okay of general
lam., aatl Qn adhe3| ve of an encapsul ated

el BUEHSHEHLMY be tedisgrdihat ¢ caa?fmatwm of &ppeaaande” a;qs about 107
t ol S Aitiv drer tg%rﬁ 311119& &hve g%soﬁ%elé)gf%gflg 18 Fiveuseful

el ement may a rlca pro
results. When the additive is a salt, this range is for 1:1 salts such as

tetrabutylammonium chloride, tetrabutylammonium hexafluorophosphate and
potassium acetate; if 1:2 salts such as sodium carbonate or calcium chloride are
used, lower concentrations, of the order of 10 moles of salt per gram of binder or
adhesive may suffice. As shown in the Examples below, the volume resistivity of

adhesive materials typically varies in a predictable manner with the concentration
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the adhesive or binder, and the electrical properties

of an adhesive or binder containing such an optica
whe@gisszoel enent may be optim zed by used of tPEI/US2004/009198

addi tives descri bed herein. [0059] The opti num anmount

of additive will of course vary widely with the exact

pol ymeric binder or adhesive naterial and the exact

additive used, and the desired volune resistivity of

the final m xture. However, by way of genera

guidance it may be indicated that a concentration of
f r oth B additiye-andihsneg thet finpd clpiceref hew shuchdatiditivesshpeld be added

r -_bi . qr. esi\g. : been.found to.give ..
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hl ori.de, t Pl
Sota%%ﬁuf?ﬁ% %Iet‘{e%%’tﬂémpfadli@sz"%am PHOBYE Klea§o-wpHF displays, for example
car ; ' i r .
co nég ?gﬁlg?%n@kﬁ H{th&glrﬂ e ?ﬁ% b??)l-o gﬁgrg Feéérg%%rog ac}utn_ngee?(tended
gr sterege, Huollesaltorare dytfiesliyvesatayp siufihi ctorads afs hag pefform their
t he.. Ex I bel ow,. the vol une resistivity o ) _
A o i AR B sttt B veS S dhe pegsens invention

mare int¥idel thhe et Rhbtent< 8 VR ﬁ% 08 %%gcﬁer or lamination
PCT/ US2004/ 00919 of the additive, a ence the

f i reghesivroistnseothelyoaremintbndeddia jeffeck o permrentddidtmen in the

i . ' ol resistivit y readily be .
ot BRI TPt AP0 opBety mpinls i adier wlirbiepicall
of sabdtirtialisveedidaRaratld agholifts BOLIIERISE HSidcid@Set] nders
anggl am nation adhesives in prior art electro-optic
di

Polys, forlyeicatipl Bo specipli procediwes oreresuinet ﬂohhlcoré)orate’ the
I : i1al-0gi - Lon.during extende .
D GRS i 0 AU R 30 P bR Y O S Ve Layer s

st domyel tas codiyg philhaim labei 6r sttt 6theOsdhsiivd ndfterial on to a
the additives used in the

ion. | trast, .
or Batsaly. ar a6 the Sosira-dpiic srbta Ak ea forenthe adhesive layer,
i . i€ hi 1 i .
RS e ke RORATYE s DARASE SRl AL A o o
adjofi Srerasthesive makerial beffodtucdating.t Thet dvkiitixed maybs addéd® the latex or

' t f additives used are typically .
SuBLHER RES) i e Bisobiod iR Enadiimpa oltish nedradbequscelution, or
as chinbiatles tBéreof. [1RAMHy TYPLE Al | typiclYy TREChE, an ie%eict\}r%phoretic

procedures are required to incorporate, the .
i nfesdivie isfgreed bemising piskimy ipfeapsadesiis atligpidewith v lathe or solution

.adhesi | ' f d ti fil )
of SEpylyfiui® SAREL Ky oBRE thS pest i EneBie e bt sl arving
a tefobstthatlectrephoddtictifediig, Mk @aditie Nl nermBlELihRly bef‘éli‘igsolved

drying to formthe adhesive |ayer, the addi'tive wl
noP'ha}SP?FS%C{ Hpie ltex prssobitivacpidhe pokesriccbinder beferd thiselatex or

Or sSiRfidt} iCPhixed with the capsules. It is of course necessary to ensure that the
additive is uniformly dispersed throughout the adhesive material in order to
prevent variations in conductivity within the final adhesive or binder layer, but
those skilled in coating technology will be familiar with routine techniques, such as
lengthy agitation on a roll mill, for ensuring such uniform dispersion.

[0062] The choice of the specific additive to be used is governed largely by
considerations of compatibility with the other components of the adhesive layer

and solubility in the adhesive material to which the additive is to be added. If, as is
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of the adhesive material before coating. The additive

may be added to the latex or solution neat or may be
wale@go883exl i n an agqueous sol uti on, non-agqueousPCT/US2004/009198

solution, or conbination thereof. Simlarly if, as is

typically the case, an el ectrophoretic nmediumis

formed by mxing a slurry in capsules in aliquid with

a latex or solution of polymeric binder and coating

the resultant m xture on to a substrate and drying to

formthe el ectrophoretic nmedium the additive wll

nortRiEy tierksss tg@ addiepistede aidedite poraguepusatenof the adhesive

| at b r.i inder, before IS
S L JRAA ol PO 0E0 PP P 2o s
of anmngsaltnetetisactyl el anstited danohiven saddirt io¢erhBy preferred.
uni f or mg/ gibspﬁ(rgaed t hr oughout the adhesive material

i n (Fraehould be fakendp engs iht henadditivecdnsa wet Fanse pegicestion of the
th ' G cRANRFd vV [ I -Ski -

B O R A
t eirhiofj tles adlsaile msteridleagd showditoatchamically asaco Ivithitel adhesive

chaPBR o LS 71 SR PR 5 e hieba il seapes int

I arcgﬁdayt,mexgﬁ?gtggbémp%g of conpatibility with the
ot her conponents of the adhesive |layer and solubility

i n [P¥B]adhesiThe additiomi ofl onewrwivire ladil iy es gokiatlyy wrparsls toe range of

be L. as Qs 21 2004/ 088395 I o
perPEEBlarotsTBe Mg ranPt §othar BRUER e lupiarian adhegives in
t 0 eleetradieid dipl@R. BOpEOGEar, Beedddiod BEoRAbeRmb¥Ladditives enables
material, the additive should be chosen to have good

waths ussopipalymenc materialsavhich hewe meghanicad ipkenertigsgughly desirable

an [ ' ) L] ;

B eI T —

addiigh toebedasesulnAtsoc sineesagg elegtas-optic displags, es*)aiiﬂlyt encapsulated
no

particles. Al so, the ditiye shoul d desirabl, )
caﬁ&@“ﬂ@?%?“‘bﬁﬂéﬂ@@% a’i‘ﬁg‘éﬁ@‘:hmléfdl%ﬂwsaﬂﬁé@% ve to moisture, the
MakLditish . oMKk AU i e | e .
adhesli 1ve © mat eri al 1)lgrnlﬂdgtg héé{rmp&eﬁﬁga{%fb%t ﬁ%af \iMnEaerlé‘%s aagg/r based
wi phlyntitieanei disparsions) dlithgrie arsed inntush dispihpe twithf @on-hygroscopic

exa e, the backpl.ane.. [0063] The addition of one or
noPlénE’lg{jEY‘i}P%@‘gf%‘a?‘ﬁ}c the range of polyneric
a4l s, Wi GHIICE abfrebined ant Rh&dRs@fiadhdhadivddabhP Binders

adhesives in electro-optic displays. In particular,
t héisglpged heypingnasobreussful im rpplisdtons otber tharatibem-optivadisdays.

of nmeric ri i ch, haye . .nmechani.cal .

pr g%grs ii es hi'g %‘?CJ&@Q? rpg%yflge(_l ¥ ‘68?1 etnF(?? 5?;( PIECHER-Qpic, gesembly
bubf tifei présehbirerentidriwil i bs desdribe@Sthbiie B way R iustration only,
states too high to be useful. Al so, since sone

ol ¥ rrgfq;ﬁqqecto ig‘g,qeag, ef tl@sg@@mamﬂng HiEapiags. avkigh is a schematic

er g&gigg EIIE};BI{I eblg% glﬂc%lfﬁ!g?éé?oé? ﬂ?ﬁg& G fo%thoanﬁgntq)ilasifél 18Mfrate. This
electro-optic assembly comprises a substrate, a conductive layer, an electro-optic
layer, an adhesive layer, and a second substrate in the form of a release sheet; the
assembly is illustrated at an intermediate stage of the manufacturing process for an
electro-optic display before the subassembly is laminated to a second assembly,
namely a backplane.
[0066] The front plane laminate (generally designated 100) shown in

Figure 1 comprises a light-transmissive substrate 110, a light-transmissive
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addition of the one or nore additive may be used to
repl ace wat er-based pol yurethane dispersions hitherto
wais@d/osszosuch di splays with non-hygroscopic apcl/v§2004/009198

hydr ophobi c polyneric materials. [0064] It will be
appreciated that the nodified adhesives and binders

di scl osed herein may be useful in applications other

than el ectro-optic displays. [0065] A particularly
preferred enbodi nent of the electro-optic assenbly of

t he resent invention will now be described, though by

way® %Cftrqdm HEE #%&M agrFlesHoyopticpyeR 13%f9e]ﬁmm¢9é10n@dﬁ¢sg‘cﬁrlayqr 180 and
of chemmat
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f r oiem phalamihaivnrdhesivellays 136lpegiarfoBnbilemAsE&NdE the FPL 100 to
conprises a substrate, a conductive | ayer, an

gacnlf %B‘?i c layer, an adhesive layer, and a second
sulpbeAt € | n Thesdneife 9i0 % fplEh t'pigst h
agg%ylsulﬂhgﬁdm ﬁc enm%%mﬁ wm%m°%37
t hanidhif poy) lpOiwglyﬂﬂmdel@phm@]atwﬂheete The tlds\@el(mltrfaée (in Figure 1) of

cecthtueLFmyon orkivdfo YEing misfaenal hobue) ke mayave one

Pl ajtembMdiaidhal GSREY o't ¥hé&ie®) IRLLH0Q) profule | 'lzB/]e_rl 60 absorb

Fi gure 1 conprises a light-transm ssive substrat
a 4 @wml@tamélmlglyha@nerzlzyemtczpw/smg%s of oxygen or moisture into

P 1 tr.ode |

ol g PRSI 0 P BF B coa Y eoiizalie e aptioa operties of
18Gharidsplay. r(eiaeaisenﬁh&letup}s% suifige b€lsaBaRtS e tisithe thin light-
illustrated in the process of being renoved fromthe

| arffaRgissive glpsiigally CP@@FV@LWeTpWéb m%f@r@bky thdTO which acts as the
-
| argoRRtdrP Broff ew&ﬁro&? lm ]tﬁ? yﬁn%l t‘ﬁ%’? par LI asc{ P g %Vﬂ O are

substrate 110 is ty
sucaha@leaccﬂnmmchal{yl?? gm pol yet hyl ene ter epht hal ate

sh The | r surface (in Fi ure 1) of _substrate
886‘31% ch f elpg{En- QP i 4y ET éé frade béf eppgited; emythe conductive

d I
SR L20TSHICHRY By Q% coRlng Mewiilcrs BOfhe i Bidklrkal Bftact. The

uI te}egtro-ro(pnetlay@rdlm ishawn biar Figare Ilayselaa d:rma}mudﬂlérhtelectrophoretlc

andhGhin 2 ORI mibRe e 140; RonteoE el eqphmidie Regaively

pr oheped Q&ut@fpartidﬁ& 505 depositivRpt @lﬂargé'&f ﬂa&ﬁ‘ﬁaﬁi@f&? 160 suspended
surface of substrate 110 is the thin |ight

t r #h&nhxkpcasb ‘E’r‘b"@?@IS@&?qnﬂlngoﬂ@dclﬁilhéfheaymromles 140 are held
{
st 4 By L e

| T&raseeleatv@bpidd ll@eﬁ oBOBYIGiteapdriicles 150 move to the positive electrode

and black particles 160 move to the negative electrode, so that electro-optic layer

.-.(

130 appears, to an observer viewing the display through substrate 110, white or
black depending on whether conductive layer 120 is positive or negative relative to
the adjacent pixel electrode in the backplane.

[0069] The FPL 100 is desirably prepared by coating the lamination
adhesive 180, in liquid form, conveniently by slot coating, on to release sheet 190,
drying (or otherwise curing) the adhesive to form a solid layer, and then laminating
the adhesive and release sheet to the electro-optic layer 130, which has previously

been coated on to the substrate 110 bearing the conductive layer 120; this
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[0068] The electro-optic |layer 130 may be deposited on
the conductive layer 120, typically by slot coating,

W0 b4088393 ayers being in electrical contact. TPEI/US2004/009198
el ectro-optic |ayer 130 shown in Figure 1 is an
encapsul ated el ectrophoretic nedi um and conpri ses
m crocapsul es 140, each of which conprises negatively
charged white particles 150 and positively charged
bl ack particles 160 suspended in a hydrocarbon-based
suspendlng fluid 165. The m crocapsules 140 are held
r etlaminadionimay spnyenientpne pfedipdtsing hpdrollsorination. (Alternatively,

:pg%ftt rq%ls g&pé%ré’cfl}/ Ztﬂeé ?An‘i ggﬁdn mﬁéﬂ%efg{v%g}q?}{ @? @Bpﬁﬁéb()%\;ge Elgctro-optic
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drying (or otherw sIeEl cﬁ?i&%g& tﬁ&kggﬁég#%%@%rﬁbg}g the final
soldiplayayer, and then | aminating the adhesive and

reI sheet Afot ectro-poptic layer 130, i C

pr vi ousl M beeaﬁdﬁla’gt ed c;?fpt 0 tﬁﬂ‘éﬁ?ﬁﬁost r é?éaﬂ’}‘ ammonium
beakkﬁmlderéﬂin ¢ in¢Ridb@itethe bafder 170 Snd/d3a¥ation adhesive 180.
2004/.088395 PCT/ US2004/ 009198 | am nati on may

contl & adttiiiye fetebe dealededuiai bigderol 70,0 lis Icalmemmﬂymdded to the
Al ab t he .l.am nat

Sisa RS Sy DM 80 8ESH LBk b gL upEp 110 and

13@omdttitvh myed 120 ds describébinvhs efoecin@dioned BTk BRA BT patent and

covered Wt ere sheet 190.) The release
shaBplicagigns. nggﬁr\llyélxﬁl ‘(E 3 itixe 15 tqibe 1{1qu¢qu fingfion adhesive 180,
depenpdt t 1958

CoBEne o) ey S5U4E Rl T SR BT R
r elceating tag"eml theﬂ@yeréﬂamslahead}sddscmlmde As il I ust r at ed

rel el.ea et 190 is peeled or
I[u(ﬁ?an!]lse r er?%\? BOI{OPVdﬂg tslgl;’?niqi?ﬁ (58 | AV agiNei thoughoby way of
beﬁlﬁfs&aﬁ&ﬁ oftfyL-toldhwi &etiﬂ%%ﬂ(}ﬁ%ﬁ%eﬁ Qn:ﬁell?aﬁé: I%%h@ﬁ% { Qﬁ’& techmques

shom@(toformtheflnal i spl ay gl

f oBs lar?bfmres@mwmw anm)nl um hexafl uor ophosphat e
i s ('bdq&b/uded in the binder an / | am nati on
adhesive 180. If the add|t 2mnle o be included in

bi nder 170, A base ARy andtbNlaladdsdpieBateleby blending NeoRez
E%?Ie/bl nder sl urrg which is coated on to a film

gistered Trade Mmk) PeiG-and dNegRgz 9330, two polyurethane dispersions
available commercially from NeoResins, Inc., 730 Main Street, Wilmington MA

01887. This material was divided into eight samples of approximately 50 g each,
each sample containing 40 per cent by weight of solids, and varying amounts of
potassium acetate, tetrabutylammonium chloride, or poly(acrylic acid) aqueous
solution were added as indicated in the Table below; a control sample was also

provided with no additives.
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conductive | ayer

W®S200i10883D 7/
| am nati on ad

coating to fo

hesi ve 180, it

rmthe | ayer

180,
[0071] The follow ng Exanpl es are now gi ven,

120, as described in the
af orenentioned E Ink and M T patent and .
if the additive is to be included PEI/US2004/009198

appl i cations.

is conveniently added to
the liquid formof the |am nation adhesive before

as al ready descri bed.

t hough by

way of illustration only, to show details of

preferred materials, conditions and techni ques used

i n lRE3br esent i nvention. [07@3121]9 Exanple 1 A base

adhp € I G+1g NeeRez
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pol jpurethane di spersions available commerciall \/addw

NeolResi Ln 730-Mhin Stheet. W/mingtoh MA 0

01887. This nhterial0.8hs div| ded BugNCEi ght sanpl e910f

approxi natel y| 50 g #e@h, eaph samplecrontalni ng 4051

per| cent3 by wei ght 3ol ids andgmgﬂalng arDuntsO@99

potassi Lu‘n ace at e, 4efg abuty a"”mi{@}gé”' oT ,4,\,4 ,,Q 007

ot ke Fa T D or ovt o cdhOAE: cambl o wal040

al s wit PU® addit ves @Am 2004/ 08830982

PCT/ US2004/ 009198 J00¥73] Tabl BASasnsiumsalt i ght 0456

sanple Additilve Mass (q) of (9X4@ﬁdﬂwq08 D 50.12 N A
00 E 012 50. 06 .Eu4NC1

Euiél%%ﬂo 099%“"2\6195%60 g’ iesowb%?lx%d @@e@é’f% E?4é8 days to

6 HDs@e Mm@hmm(%eﬁgo&opfs&&et 200t U Bpletse dnd

1 hke solids,
(40% wt aq.) 00781‘1’ ach, of the sanples was m xée
a pelrkraredas agespy of afdingghe adiitiveasa salisrto Uilgfh$aynple At the end

gg:ﬂi?gag@ﬁ AHRinB p%ﬂU&’,tvﬁmj 1&58&:&%11%0%%%%& 1Y %llgcﬁxle _szlrnilgl%s were free

from any significant amount of gel.
[0075] Each sample was then coated on to a release sheet and dried to
produce a layer of adhesive approximately 40 um thick. The dried film was
laminated to the conductive surface of a poly(ethylene terephthalate) film provided
with an indium tin oxide coating, the release sheet was removed and the exposed
surface of the adhesive laminated to an experimental 2 inch by 2 inch (51 by 51
mm) backplane comprising a polymeric film coated with a layer of graphite to
produce a single-pixel test unit (essentially a single-pixel display minus the layer
of electro-optic medium). The resultant test units were conditioned for 5 days at
25°C and 30 per cent relative humidity. The thickness of the adhesive was
measured and recorded, and the resistance of the adhesive layer was determined.
The volume resistivity of the adhesive was then determined from these
measurements and the results- are shown in Figure 2 of the accompanying
drawings. Figure 3 shows the average results from Figure 2 against the additive
concentration.
[0076] From the results in Figures 2 and 3 it will be seen that the additives

altered the volume resistivity of the adhesive by about an order of magnitude, and
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which formed as a result of adding the additive as a

solid to the sanple. At the end of each m xing
W@euosR39vi sual inspection confirmed that all PEEUS2004/009198

sanples were free fromany significant anount of gel.

[0075] Each sanple was then coated on to a rel ease

sheet and dried to produce a |ayer of adhesive

approximately 40 pmthick. The dried filmwas

| am nated to the conductive surface of a poly(ethylene

terepht hal ate) filmprovided wth an indiumtin oxide

codf#tn#he wadation émswlyne aesigkiyty avasy edsenbilyt fimesx patte ddditive

sur, . the adhesive |lam nated to an experinental 2

incgﬁﬂge?m%%}ﬁch (51 by 51 nmm backpl ane conprising a

pol[90Er]i c filmcoated with amkaugre 20f graphite to

pr 5’&8 a si nlg{je-Ei xel test unit (essentially a _

Si pi xel s pEaympiendlugtrtes) dper effest eifedetrabugyiaimonium

medj t L. I:1.i.oned. for .

5 o (LU P IoN ek g P ufiR A S apgiaesive

t hingdéereal sasoflesctibedadihélss wbrermsntioned seopeddiag dipaicetisle Gerial No.

anci Hlu%r?r si stance of the adhesive |ayer was

det(Q Pried:  The vol ume resistivity of the adhesive

wagodfgn det &iddkn&utidig _"Bt{lt?ﬂﬁg’lﬂs "BABHRIEILT 1878 JoB&ng of the

results, are shown in Figure of the atconpanyl ng

dr &9k s . grAngef eol8tieh overe titepaedr agk adésiutd yafiomsmaliquots of a

Fi .nst .the additiye . concentration. [0076] i}
rr S8 Erdn BRSO fehS casigraderas G i s g from 107
t hao 10heodebctiftthe/@s: ped ek 86ladHRgivY bl a%ﬁ%kﬁﬂdtéflytlbo 5 100,000
the adhesive by about an order of magnitude, and 25

WoPPBO2f B39 ance/ wegitwueighio adigssivehsalids Hemsishr The iresultant salt

in : . i St1] onabl y, | inear with
ey RbRispERon ik WO HBBI P ioler 5 Rr st rstouss to
Exanplrecorhpletmaxiies t he ef fect of tetrabutyl anmoni um

he orophgsphate (NBu4PF6) in lowering the volune
r ei@@h]vi ty %i]ea%“}h%?eﬁ@glﬂ@% dispgrsiqns dhuy prepatedy Weeedceated in the

t hg, Ak ' ' i i.on. Seri.al .
0f e VT A T E59ale ABERE P aRELe TRL iRl TBi Teast o minutes o
coptogiuoe dged adhwsild 1dyerREinBthddknbt8s oA 12 REPO HRAMHR resultant
sol yti on were prepared, and added to various aliquots

of adhesiyg|laxFreWrisiBetcanyerted tonsingle pixstiteseuttitsen dlessanedway as in
| ey f S ' froml10-7 10- 4 l es of .

t heﬁérgﬁé 1ptélir;]{;vge P gjhwieggt a egtg Tq‘tvlém{spo‘f’?rg susf‘ig?arr %%?Pr?gﬁe‘ioycenﬁauon
10Cotiwol1i6€t, @S containing the same polyurethane adhesive without any additive

-

were also prepared. The completed test units were conditioned at 30°C and 30 per
cent relative humidity for one week prior to resistivity testing.

[0081] The volume resistivity of the test units was then measured using
driving pulses of 15V and 300 msec duration, and the resultant data plotted in
Figure 4 of the accompanying drawings. From this Figure it will be seen that the
addition of the NBuyPF resulted in a substantial decrease in the volume resistivity
of the adhesive material, by about two orders of magnitude over the range of salt
concentrations tested, and that the volume resistivity varied linearly with salt

concentration.
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ppm of the salt on a weight/weight adhesive solids
basis). The resultant salt sol ution/dispersion

wWorzoodss3ss were nmixed on a roller mll for at |PREEUS2004/009198

three hours to ensure conplete mxing. [0080] The

sal t-contai ning dispersions thus prepared were coated

in the sane way as in Exanple 1 above and dried at

60C in air for at least 10 mnutes to produce dried

adhesi ve | ayers having thicknesses from12 to 20 m

The resultant adhesive layers were then converted to
single pixel test units in tRdMBe way as in Exanple

1 above; at least three test units were used for each

salt concentrhtionfn cepire-optic exssenablyt soroprising nﬁn;g ztnlde second
sa r Lve w.thout any itive

al 2% bgt?gétg%raglg %T%%h%ggrg}g?%ﬁrea&ldtaega(yehr? e%ec\%gr%’tlc mateial disposed
c ontskittecntad fiadt a30 Cecwnd s3BstREs, the QdhediRY 1@9&\@@@&@ thixture of
for on% week prior to reS|st|V|ty testing 008

vol ungP Y’@%ﬂ%t?@heﬁlye ofafeiial t et ami additives schewdwémuredsalt a
usi p 0 n c.dur at

an eéégﬁgg%?t gn#&ggjt%a &F&{bty}étg %’n %)lgd gg?c ll}g comblnatlons
acdhﬂpaflyl ng draw ngs. From this Figure it wl I be

seen t hat th& adgé% i)n of the NBu4PF6 resulted in a
substantial decr eleqirpwetic gpsgmbly awosding ite glaimafl wherein the

adh@nkdiPe IREohRlriseLY nARAH of{tﬁ@}?& fic a?ﬁ %Hétgff%eand a salt.

over the range of salt concent I ons

t hat the voI LﬁTe r e stectrotoptiv asseedly acveadihy tovklalin Qakherein the
CO%ﬁngr at.i Lan. . 26 WO 2t0 4/ 088395 PCT/ US2004/ 009198

a arms 1P Rﬁaéfl}%]@tq% fbti c assenbly conprising first

and second 2 subsA+ 8leBfo-ophé a&@nﬂﬁhﬁ‘&bi’cﬁn% Glﬁlrﬁladwﬁerem the
| ayer of electro-optic material disposed

t hesakt cpmprisgs@ Qatestdy supymivmeslt. t he adhesi ve I ayer

rator ol ana “an addt etyio-efl ARHOR, ik BER S 4gvhercn e

polsykt cemprisds wttetraaticyd@hioaiunebgct rol yte, a Sol id
el ectrolyte, and conbinations 6 thereof. 1 An
el ectro-opti & asseﬁ*ibP]?"%@BWj Aysgmbly %,qcatdmgltq/\ﬂemﬁ rwherein the

t h%alt SoRPR&R 'téfﬁb{\}lgrl'zﬁﬁm‘c‘)&ﬁg‘{ élgﬁtzdeaorrﬂe %ﬁ'&o% &osﬁﬂ;ﬁe

pol ymeric adhesi mat eri
el ectro-optid. asseﬁubblycm:opmdasrsgmbly acatdin @ tod18iie 1 Rvherein the

ol 88 y%ec@gﬁyre Bisho SHBCEPUVEL o ol &l m 2 wherei n
t he 8. An electro-optlc assembly according to claim 7 wherein the
polyelectrolyte comprises an alkali metal salt of polyacrylic acid.

9. An electro-optic assembly according to claim 1 wherein the
adhestve layer comprising the additive is provided with regions of differing colors
and serves as a color filter.

10.  An electro-optic assembly according to claim 1 wherein the
adhesive layer comprising the additive further comprises an optical biasing
element.

11.  An electro-optic assembly according to claim 2 wherein the
adhesive layer comprises from about 10 to about 10 moles of salt per gram of

polymeric adhesive material.
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2 salt conprises a quaternary ammoniumsalt. 1 5. An
el ectro-optic assenbly according to claim4 wherein

WO b@4/02838Rl t conprises a tetraal kyl anmoni um saP€T/U32064/009198

An el ectro-optic assenbly according to claimb5 wherein

the 2 salt conprises tetrabutylammoni um chloride or

hexaf | uor ophosphate. 1 7. An electro-optic assenbly
according to claim1 wherein the 2 polyelectrolyte
conprises a salt of a polyacid. 1 8. An electro-optic
assenbly according to claim7 wherein the 2

pol yel ectrol yt2 coffprelaste-antic apseabily aesorsding #0 ¢laimh 11 wherein the

pol VAN j . ety p- Qpt i ¢ assenbl

20 ALY SRS oty SRR SR S0 2508t per gam of
conpelymengadiesivadditériate i s provi ded with regi ons of
differing colgors geand serves as a color filter. 1 _

10. An el ect rb>opt '8 SEsEemmmtiy aseathiy pprpréisgdp slamll wherein the

wheidefive BSer c_?onﬁg[gg%ggmgngconpri sing the addi tli \1/?

further conprises an iasing 3 elenent.
An el ectro-opt4.c adseiddstp-apticaassimigy taeceldaigmoclwiie 1 eiRerein at

ot 8 B s i B Sccobl Thlais shmBrclesiode ¢
adhesi ve mat er§ al . AR I MR2QNA 2883 E&M&ﬂ?%‘?g%ﬁﬁ&gﬁ%erem

1 12. An electro-optic assenbly according t [arm
whetaeh af thedirstzang gpeosid\substeapesrconpmises atdeast omeledimdt.

10-5 to about 16%?;/:A1ﬁn,gie§ﬁ—?-§hig %és%@gfyia?%é{%@;{ocgl%m ]4.-wherein the

pol yneric adhes

as sfsbiupsiaste @omliptigest D1 ghtatk st WA Bédhiddl-cod AR MErode, the
| ayer conprises a polyurethane. 1 14. An’electro-optic
as KA sulstEe apmprises adelersn shegiendihe cdectropoptisasediomss a solid

of dih&ofd ad,second substrates conprises an
o fin

el ectrod . An electro-optic assenbly according

to clai m14 viffer eiAn a?ickesfmafufidi@eicbmpiisiangd second
substrates conprises at |east one electrode. 1 16. An
el ectro-opti & 23&eRbI3 S slegirergptie, nagdinm haying, Sirsgi and second

t heurfledsiohYppstasidedier&pri ses a |ight-transm ssive
el ectrical ly-conductive el ectrode, the 3 second

substrat e comrgirskathesive byensethsastsurfaceofithe layer of solid electro-
el %%{i{;%ieaplltng;c mediumis a solid
a release sheet disposed on the opposed side of the first adhesive
layer from the layer of solid electro-optic medium; and
a second adhesive layer on the second surface of the layer of solid
electro-optic medium,
at least one of the first and second adhesive layers comprising a
mixture of a polymeric adhesive material and an additive selected from a salt, a
polyelectrolyte, a polymer electrolyte, a solid electrolyte, and combinations
thereof.
18.  An electro-optic assembly comprising first and second
substrates, and an adhesive layer and a layer of electro-optic material disposed
between the first and second substrates, the adhesive layer comprising a mixture of

a polymeric adhesive material and an additive selected from a conductive metal
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4 electro-optic nmedium 1 17. An article of
manuf acture conprising: 2 a layer of a solid

we@bk@enss39dpt i ¢ medi um having first and second PGI/US2004/009198

surfaces on opposed sides thereof; 4 a first adhesive

| ayer on the first surface of the layer of solid

electro- 5 optic nedium 6 a rel ease sheet disposed on

t he opposed side of the first adhesive 7 layer from

the layer of solid electro-optic nedium and 8 a

second adhesive | ayer on the second surface of the

| ayRIWdsK, & Erpodluid aem@tteﬂ@twmoa@ntr@dqmnl@ctm ergatieasmpound, and
one . [ nd second adhesive | ayers conpri sing

a %%&ﬁ$£?ﬁ$g&%%ﬁg pol ymeri ¢ adhesive material and an

addi tive sel erd.ed Anelacaosplit asemblZadeetdied fCilhi@l Y8 Sherein the
a polynmer electrolyte, a solid electrolyte, and
corfPHut Vs Tastal o vides pergprises nigkel. An el ect r o- opti ¢
assembly_conpyg si ninfifc! oANthaEGARTobAIRSt T at e,

and an adhesive | ayer and a [ayer of electro-optic

mat eri al di sppdear of hedhdetectrbeptic rratdiamdhsee® fikst and second

substrates, the adhesjve |ayer conprising a m xture of
4 as“b%ﬁﬁr?é]r‘?p@oﬁ‘?fﬁ% G5\ erﬁ%‘lé erial and an additive
sel ected from g oleRtiner BR R ﬁrs%%rfé% 8‘9@1@19}%? 3PS0lid electro-

PCT/ US2004/ 009198 5 powder, a ferr ;
norPptiégeedine; sol vent, a conductive organi ¢ compound,

d 6 nbi nat i her gof . 19. An electyo-popti )
ggsen‘ol ;Oacggasa‘%l%gtsbeeglcgsrpﬁﬁeéoﬂﬁ%er BPWSF‘EQIJG?P‘%G first adhesive
congytfione thehpdr o VEEleGRBBticHASdilSked - 1 20. An

article of manufacture conprising: 2 a |layer of a o
solid el ect r & #sond adhasivgrieyaanonbe seeond sunfdcs et thedayes of solid
sur S #ﬂ%ﬁed sides thereof; 4 a first adhesive

I ay%%@%nq{?]lgenq Irst surface of the |ayer of sol id

el ectro- 5 optileastedle withé faastr @ldeasend hakdsiv BRaSeSnPiising a
t he opposed side of, the first adhesive 7 |ayer from

t hd"iferofor Belvpriel adhesiye opeicEahwad U addifive gelected from a
secBRguaIB %ﬁté&l%olw@éﬁ la R NE, SREGRRACEW {36&t A cdldfetive organic

| ayer of so
compound, and combinations thereof.

21.  An electrophoretic medium comprising a plurality of
capsules, each of the capsules comprising a capsule wall, a suspending fluid
encapsulated within the capsule wall and a plurality of electrically charged
particles suspended in the suspending fluid and capable of moving therethrough on
application of an electric field to the medium, the medium further comprising a
binder surrounding the capsules, the binder comprising a mixture of a polymeric
adhesive material and an additive selected from a salt, a polyelectrolyte, a polymer
electrolyte, a solid electrolyte and combinations thereof.

22.  An electrophoretic medium according to claim 21 wherein
the binder comprises a mixture of the polymeric adhesive material and a salt.

23.  An electrophoretic medium according to claim 22 wherein
the salt comprises potassium acetate.

24.  An electrophoretic medium according to claim 22 wherein

the salt comprises a quaternary ammonium salt.
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9 electro-optic nedium 10 at |east one of the first
and second adhesive |layers conprising a 11 m xture of

wW@2@algsses i c adhesive material and an additi vePGEUSDEI198

froma 12 conductive netal powder, a ferrofluid, a
non-reacti ve solvent, a conductive organic 13

conpound, and conbi nations thereof. 1 21. An

el ectrophoretic nediumconprising a plurality of 2
capsul es, each of the capsul es conprising a capsule

wal |, a suspending fluid 3 encapsulated within the

capsul e wal | #hd aAplalciophareids msdizon raceriling tohelaiged4 wherein

di fluid and
cangbrr S R b OBy S5 Apl i cat i on of an

eI ectric fiel#h.to Ah&zlémdphﬁfbtlé Re:died iadearfiinet fedlaim 25 wherein
a. 6 binder surrounding the capsules, the

bi rf %F’ﬁ‘c TiS§F Ffﬁrahuﬁﬂ%@%u@fchéprwoyrrh@m orcrplmpi@ﬁ ve
material and an adgjtd %ﬁoﬁﬁ&gﬁé ﬁ%dl ) y § D a’HcP 21 wherein

pol yel ectrol yte, a po
el gb¢ polygleetralytt Mqimsema sadtnsf atgodyaend.. 1 22 An

el ectrophor et e according to claim21 wherein
2 the binder if;onprg%&gécgoﬂl?%?t&ﬁ g‘e&‘mﬂ Recpegrerglem 27 wherein

adhgs h¥9eleBk S ictlonftfefars Akl mbta? retic
S e G SRR R A
conpri ses pot2&si u«ﬁn@&,@traplmretic tedivam ae¢c&dilngdp hodaiet 2t wherein

e e Gl B BT b By o B tomen
2004/ 088395 P.@T/ US&QO‘M&Q etic 2mediiin e'a@t?drﬁfﬁ?hQBetdlﬁm 21
nmedi um accordin %I ai m V\,her ein the sa

c or?ﬁmpgé%lgaf‘r%ﬂ%% RPT" doramit l]|ﬁ1 saglles ofsalt@er gyam of binder.

el ect rophoret4;c negdiu N ai m 25 where

2 the salt cogrrprl s‘gfé {aeet%ﬁg uotqéf/t (‘gm}%nl CRTBIng e t8|r Claim 30
hecafprisingftuos pbatt €07 to 2170ut4\04ﬁicﬂé§dﬁﬁﬁh?éle aﬁldﬁﬂﬂ]d&n
according to ¢laim?21l wherein, 2 the polyelectro

conprises a St & eﬁgpg,}ggq:tgs medipin agzqq)rdmg to clalm 21 wherein
el Qﬁé&g@é}(};oﬁ{ﬂr&e blg{ﬂeﬂﬁﬁQr ding to claim27 wherein

2 the polyelectro conprises an al kali netal salt

of polyacryli3.acidn de@tphbretiel asdivophos@piisingedi phirality of

di tq cl 21 erein, .2 the binder conpr|3|ng
T <0 PR AAPBIR, LI dopuRElR WBlladi Hgpending fuid

e: %ﬂ@ibglilaﬁbd39uthﬁ{1 R REPHAPRAUILLLE IBHAMYRGFOLI8AGIKC charged
claim
particles suspended in the suspending fluid and capable of moving therethrough on

:

application of an electric field to the medium, the medium further comprising a
binder surrounding the capsules, the binder comprising a mixture of a polymeric
adhesive material and an additive selected from a conductive metal powder, a
ferrofluid, a non-reactive solvent, a conductive organic compound, and
combinations thereof.

34.  An adhesive comprising a mixture of a polymeric adhesive
material and an additive selected from a salt, a polyelectrolyte, a polymer
electrolyte, a solid electrolyte, and combinations thereof,

35.  The adhesive of claim 34 wherein the polymeric adhesive
material is selected from a polyurethane, vinyl acetate, vinyl acetate ethylene, an

epoxy, a polyacrylic-based adhesive, and combinations thereof.
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2 conprising fromabout 10"6 to about 10-4 nol es of

salt per gramof binder. 1 31. An el ectrophoretic
wore@iosasgtcording to claim 30 2 conprising frpor/akmot/009198

10-5 to about 10"4 noles of salt per gramof binder. 1

32. An el ectrophoretic nedium according to claim21

wherein 2 the binder conprises a polyurethane. 1 33.

An el ectrophoretic nediumconprising a plurality of 2

capsul es, each of the capsul es conprising a capsule

wal |, a suspending fluid 3 encapsulated within the

capsul e wal | ¥hd aApladhesive sonafrising e tmixtae lof aqivdyrgenit adhesive

4 ol : i di.ng flyid and .
T A T —

el ewtriesctivieablirehy) atcbeduveiele viganichenif@dhd Mnfl oiBRIations thereof,
conprising a _6 binder surrounding the capsules, the

bi nder conpri¥i-ng Bhsidhesive adfclainpaf yikerein thy palimestiosedhesive
mat g4l : It r n tive

o s SancARa T S XBREARS Sl R0, FROL UGG pptenc, an
a cpoyetiolecorliganised adirpiosmid cantinaionotHeidadt i ons
thereof. 1 34. An adhesive conprising a mxture of a
pol yneric adhesive 2 material and an additive

sel ected froma salt, a polyelectrolyte, a polynmer 3
el ectrolyte, a solid electrolyte, and conbi nati ons
thereof. 1 35. The adhesive of claim 34 wherein the
pol yneric adhesive 2 material is selected froma

pol yur et hane, vinyl acetate, vinyl acetate ethyl ene,
an 3 epoxy, a polyacrylic-based adhesive, and

conbi nati ons thereof. 30 WD 2004/ 088395

PCT/ US2004/ 009198 1 36. An adhesive conprising a

m xture of a polyneric adhesive 2 material and an
additive selected froma conductive netal powder, a
ferrofluid, a 3 non-reactive solvent, a conductive

or gani ¢ conpound, and conbi nations thereof. 1 37. The
adhesi ve of claim 36 wherein the polyneric adhesive 2
material is selected froma pol yurethane, vinyl
acetate, vinyl acetate ethylene, an 3 epoxy, a

pol yacryli c-based adhesi ve, and conbi nati ons thereof.
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