PATENT SPECI FI CATION (11) 1533 640 (21) Application No. 9290/ 77 (22)
Filed 4 March 1977 (31) Convention Application No.

(19) 676030 (32) Filed 12 April 1976 in (33) United States of America (US)
( np peci catl on publTshe V. ' (51) INT [err] QO2F 1/17
Q09F 9/ 30 ({2) Index at .acceptance GC 350 354 372 373 (54)
ELECTRCCHROM C DI SPLAY ADAPTED FOR MULTI PLEXI NG (71) Ve, TI I\/EX L’

the  ss is knowPATENITCBPECTRICATION s i off

States of America, .of - producing electrodes and | eads, each |nput

V\aterbury@o(ﬂibépﬂiemonﬁémlmm (28} FigddiMagch 1977poi nt: 't o el
appar atus gsu(ﬂi)ﬁsnvanloehmcaﬁgnNG of- America, do hereby (f
i nvention, 2 chi onii ¢ “di'spl ay:i-s6780%90 (& Tled 12t4'PBUl§7ﬁmp0| nif%
pray that es PECENpitadatatenel Apetn® " and t hus the el i m nat/Fdh
is an to W€ & Compeletd, blisied @9 Nev. 198t 0 be per-. .

0

potentlaj to o) %SM%# “forned;t o-be particul-ar -\ ¥ and
by accordr |ngsé it esirabl e"to provide the fol NOWESEsER/fent : -
el ectric appal’al g Pt ﬂ%}g"%%iagnel ggirochronic 10, This im €] at es
to el ectrochrom c - di Spl ays w-t:ha«=mi ni num of el ectri cal -i npo

di sy ays and nore peﬁmumcﬁmmemsmmmpmwml ays adapted

for gt ti pl ex g ell ecttode- Accor di ng i s an object of the present
segnents an K‘Eﬁgﬁﬂn / ﬁg Hé- ' softhe gﬁilskﬂm%m%sﬁ@dmtﬂy
el ect:rochr. orﬂafeodma}a&w:hﬂ‘edm&saymﬂm,oan 1 dREThg RISy B ledli lefh irput | s adapt ed

for mul ti pl SVaterhyry, Conpbetiont S Mt%@wapbmmsmas@nel@m-over at

| east one 6f°fémen"a’ t‘ﬁ"bﬁ’é-' gy p#fl r of
el ectrodes a@df""hw ks ° h °'§T’§,gaf‘rochrom c

-t%em%éi fﬁ

di spl ay. ac rfdramd mmuwlmﬂwﬁbeda:hands:yap cé ytilnisniost abl pmmu ng to the

LEVEPEL?PAQMS e DRI e, AT SRR chatho. |1

t he el ectrodﬁﬁlasaadipted oay\ nngNIéc&ocfel st AckordpRoit B obfedhiiTitiediegnt t h 20 t he

el ect rochromtwleﬁttglf%gﬂ@r -hy'eiedafeon_ a- SLmventxonatprbﬂusttelgft;lbaht%gucmmy second
el ectrode ' epLrpee- ans-
formed t hel?;d}aég @‘;E:h % r“leg : § r elect d&conﬁﬁ tl%l? %6

conbl nation aaasawhaamwnﬂdmamnemmeﬁghng. at t!ﬁﬁﬁding&ﬂ&w nﬁ&tmeisymﬁmrgl zabl e

by the appl |f€ﬂa€ﬂ"bﬂd(§m8a!ﬁ‘§§ yere rhlediSPl |device cayapai . sisgdy rent and
an electr _r| ayer
on each SZI ce mta - éﬁ @ﬁgg Qﬁ m@ﬁ,’}%ﬂnl ts %I ght
transmttin oftl@ubmmmecanm\hﬁdt doﬁp&tngatléastroaésemﬂelssaa@nm 70 over
the area of the %F@F eger’gl zabl e
count er - mﬁgﬁ r&? uﬁéﬂwof ﬁ}‘gﬁgf first
count er - eI ecbwr Qred) eﬁtnkge higlabda@id ,slmael e,g @ﬁtcsmyar om c
associ ated- wi Mremydﬂtamtdeﬂafmwenhmd smculodd,lse_l Pt/ gple Heimg exarrpl e, a
digital rea °Wn i) glgchs : glatprayi *'%éggtﬁt’w

D : ondcount X
Typi cal | y 3ot ﬂ?({allyo e r-afl lBdit E@H1C G5 Socond paihe iﬁ}& ¢ first
I ayer. of el q:iaymohs;st yibge ﬁgmsewh-fl--st- Qﬁat&al]ﬁdwleenlﬁﬂd/ﬁrﬁgatpﬁiahﬁsﬂ&ataﬁch -
el ectrode S ctmd- POCTHOMIG: o - el ‘% r of
whi ch ar e 35 QaaR ly\bbﬁn téllfor gl E % 1c§¥£

| C Preferably

bet V\g.en sai dhmﬁeun@mmnn:déc_.orbectﬂaadms G '_ t_rede@mlrmhmm pat tern

and ssoci atieleselioelt j F‘?’pde phyit podesegments peleativelyd f or
sepaffate engls _ warie- €1} gzﬁ%‘ gﬁgﬁ‘eﬁf % 80

t her eof , aoaa@mrﬂmmhﬁ}nemtspmdmwssocpaa&ﬁ mgmtaad,.ﬁmedam | gstrode
pattern incl avlises espritipgIpiga of | | patbpicibstrate tocform gsou g conghaaly--
plurality ofg R F. i "‘»,",_ ey ﬁ%v%@ﬁ%ﬁﬁ T paEs2d it h
sai d plural |tmy e ewarrehﬁ m didplay W eac orresp n I ndi ci a
and the cdﬁlumteéla@mma’éoﬂmmf |ng$omeaefquembud:1nheotmoﬂmegurent in

each digit- 40 these prior- art’ electrochrontc di.spl'ays have. pattern being
I nt erconnected on: the first trans- . 85 many drawbpacks such as requiring a

| ar ge parent. substrate: torntgroups ‘of .commonl y.-nunber of . el ectrical
connections ‘to the  display: - ‘ener gi-zabl e segnents. with each group having a
and the inability to nultlpiex ‘because of ‘cross-. ‘single or common

el ectrical connection to/fromtalk, i.e. |eakage current, which may cause
the display. 45 unwanted activation of other el ectrode- Some
preferred enbodi nents of the present 90




2 1 533640
2 invention will now be described in nore detail, A to G of each pattern
21, 22, 23 is a l|layer of reference belng made to t he acconpanylng

el ectrochromc materi al A toF5respectivetry—drawngs,—whererm—

The el ectrochromc layers A" to F' are applied Figure 1 is an expl oded
perspeg{ive view of by suitable nmasking techniques to cover, for 5 an

el ecthrom' c display incorporating the exanple, a srral | er area than the
el ectriodes go 70 present invention;1533640- - . -+ as.t® give

good edge d ent,ar ' Ther e
&%@5 ﬁéﬁﬂ%ﬁ%g %’gyay of the

are many sui“’(}'ﬁ? {ﬂ.&?
type mat er igalymedwi C. or exaﬂ‘ﬂé@eci:bc&omﬁaiyaﬁlh"Mabﬂefl guwe 1
and al ong theFiknmenshndxplodeN@erspzqﬁsel‘@WMS b}l\mt&hm@hmmnocw tur 10

5 anele trochrormc display incorporating the example, a spalle:
therein; S anelec play incorp mﬁmu theiglectyodesse c 40 ar

state of oxPHSEIBINICN L Bl GuE8otndt findn ETiErAROndn] SRGIAL dcRBRlk Vi eW
Therefore, sk mro&mahadadnmlem*wyuoaﬂmy@eemaeiﬂsmamafhemm@bucurmt of the

present i n- shownaviigure! amhdsfmﬂsekm Fd in Nee, ?éPﬂ55 Whickf mh@rumrc i on™nd

di scussi ol (S‘fe“’ﬂ“he§5 seXiﬂoLlenva pﬁﬁgﬂﬂ @ ﬁf‘&ﬂg’é‘pl d%ed

Per Spect i Ve oY ik remﬁ Al ful 0 di nent of s,
t he The tetiosadaist r at es 10 and 11 aredmmnbfmdeﬁﬁtetplxwﬂmpmmdentlon -

o SR VTR A [ g S

el ect rochr oM moayoﬁgmcatmirﬁm@sm alsctadc;attaﬁinmezs ah the ¢dun

respecti vel yheakeﬁch?:miaéeplaysim#ﬁwww# ke 'z' éﬁsrlﬁrdﬁ’rl@m% rﬂsrrrfgcea first
to-face . @ﬁ%‘ﬂgb‘gﬁt‘mg‘g‘gﬂ‘%ﬂm E&'ﬁ%y Sy 18 and a
second sp c str n@fbe i , ;ec b rate
11, which nam:lapmﬁht sépm dme Jayers umxehpdsdinebr\mmmee teeéleﬁhdeode

pattern and 13rd aed 19| betwesni tl‘%F“'?fFatSséBa‘rdat OMP%’!“PSHP}WES"F‘& e gs descritied
correspo |Hé r Led ;SR kST - el e ﬁ%“ﬁﬁﬁﬁ 5 t he
substrat 2% lanTxla% i omﬁlﬁ%?ﬁj gxaﬂucﬁiﬂt)&ilﬁnt i ab$OﬁI76((ﬂehdﬂNbﬁ1ySi23383§x%¢i§§Zgwﬂ)g% 11.
in our coperperent aﬁaﬂmh SA°Calass (the woilo 3nd thédisclosuTiy of theseeopendindapplicat e 11 i s
formed, for NE '7‘& A

M 148 ing: g8 anpl i
oreg, e, : %‘%“"gﬁé%/z& ﬁ@ﬁfﬁ%@%"f AR

parent mat efcbadd o‘stmhauaﬁ sev&lE (t h&)suwsdn thanﬂertohes wicoadiosur es of

t hese- copendbln@nélp‘pvellwerm |ﬂ§ izgddnthe  ations
are |ncorpor°¥i eac c %ﬁgﬁ% E %‘f"’%&
opaque slq"ﬁ ,an@z%C BlokelelbikrBdek 118/L € of HePiiserbIS

[ gnd/or l'i ght
emayftes OY§Lr

surface. Thand melesmaﬂlamatslfmﬂepuhr at orhoplddet lzyyd&pp

95 coat ed oroﬂts ﬂg ﬁ?eas Wi waa%@mmhmmhw on the

inpiatwaeeen t he two
order of 25 SPEGR R ‘ﬁ‘ve |
thi cknesssg T ﬁﬂ?g eﬂha@hdetoemuwpleﬂ ze&&%ﬁ%&fﬁ%ﬁgﬁg l?gégl aped

count er - el ecsubsmdesllﬁﬁfon@@ﬂmeetmmmun@lﬁt iexample sasolidongmp, suniewal:ﬂl e and and
17 each conr?é'é %Pﬁe‘&‘ g\, ﬁ?mo‘m%mglﬁg“e ot E{T“E““Fon exchange
resin. Beforg I &% le ¥32 ,goqa or after
assenbl y, 4st rpeu&;eaa 1& m;«tmgeml Ly 110

i nsul at ed f mengs aI Il fWE!tOI 3‘1“@“ ter ot her due
to the |nsu é’l cal rE}’r i p{?’ M"@Eﬁ § as dilute
sul phuric I hi

counter - eSOeqfatt@niu,zzandBlselectncallyconnected atets 'Bhstmalthb,ehme&agmfsed hmwever,*

that the 40 t°ﬂ,::°“Fi?g@‘H°’be’§ mE‘Ed§ 4;’.' f o Fol yte ¢+
| ayer can ta}f‘é) du ishddoctdesd g&fo@&” a "

conducti ve anétoalispl oriéxamaple; mchreM 'me hIhiemﬁl of -

t ranspar et cemd@etvrrl@dé4 °er!=P g}é ﬁgﬁfﬁ 20

menbr ane co < ;u- s

i nsol ubi | i z%ﬁ%@ne su p oni or %‘mﬁ%&[,ﬁ@ ﬁ, sep ath)

seven- segnent 'I‘harppd fm or fpa tctadtyn arrays
21, 22 arf§. gtfglam’irelﬁhe aht i 0 fﬂ'&ﬂ‘;lé%lf dlg’r*r’elﬁydr ogen
110 nents AS ﬁf@% “ °éct yathy! ‘&ﬁ"éﬁgme e | 1 Qui d or
gel so long @e‘ﬁs inhtésial liGIoA in 24 tefRctalohromls RIeH deor m i spl ay
can be prep with substantial | y pl unlaﬂt}tﬂqﬂmthedpmitesllrmmmeﬂuseopt i cal
pat t er ns.% M&W‘é‘ﬁ“&‘&?ﬁ‘?t%wqe‘&ﬂ‘% |10 G #f o erampgpotparent- Thisisin 130

el ectrode-segnent of each indicia/digit separated conducting '
sandwi ch-like indicia 50 pattern 21,22 and 23 is electrically connected
areas. Therefore, the phrase "layer of 115 to the correspondi ng and
simlarly designated electrolyte material” is used hereafter to define
el ectrode - segment |n each of the ot her patterns a d| screte island or area

Y e ~ A ~ o o Y "~ A 1 ”~




onne

ﬁ

QS0 ” es- ] -_‘ piiaiiiiah

t row— ionic 21, 22 and 23. or electronic

- b"»en separate el ectrode The upper substrate 10 may be of trans-

separator-electrolyte | ayer

Eriode- segne
gdsSt one actnbddesk spaced apart to provide substantlally said digit- pattem is elechiﬁllyﬁﬁtbﬂcm ed

5 ir - el ect@@mdg‘ﬁ%lﬂg

ns and t hereby provide inproved clarity 60 parent glass or plastics (-
he transparent of the display i mggsgghether indicia or digitsg 125
ode-segnents' A to G and the conducior As is known in the art

t flowin &%tlt(e&gﬁ Athich Qpedfle thedupd t habstates 1 lnmdmlanvalmsnﬂlbeect i on
h t h@l eéﬁpﬁatxwemlécmccﬁausahtah@?pr ansformed fom apowitihtamalesialyechar 4 al

s tine el effecyand Aynsmicecatiering Hiquid crysgl dar k¥ splgywqfepwﬁeaw or gasket-like
t flowi 9“‘% APROIhE with iR Givbtibn Wl | | CLs fot@Bbessary toGRRHoRRE dEhE 70

arent el ecty ﬁi&ﬂh&arrar&erﬁeotlé erase” the digayaroerding aveatidnthatlhi S | S
0 3 provided whxch is capable of being matrix . single electm. Lq@er e applied. For

rast toXkBens g E oughe e ST St ﬂibe The .si de’ |
51 can bse@%&?&%@}ﬁ a@ﬁbyﬁ)@?ﬁﬁ c g:éegngﬂﬁnﬁﬁm e ered f750m

itable rrah@maabn sfapbtetinal @ineifléngadly and dwﬁmlqvtrs@atsmems ng I |

| transpagr Qne@ m ntgasketwq.ﬂp beendescn‘bed .
ey
arg to tlh?atfeﬂﬂ&&trm ﬂectroc @00 sGchGH ol fi ﬁynsarasraagment

spl ay accpotehtiagom ptdpedisplvsetat:mnmAtthat thergto @s/ﬁaﬂimdlumkhpwhpq@' tl@apabl e of

matri x the ?Z?Uﬂ lIS ye ﬁ’@e girasjfor gxgm éPPé"rlgage o for
d an
ing el ectﬁ %@%ﬁ?ﬂo 38l pateer et 'ﬁﬁ é‘ﬁﬁ sy
y, for es 3es,sh wmbdmgfsaeca&wea&gmﬁhe cdamﬁ eudrlmahdae sane or - 8§
ntially thsetfi@pefé@trh ﬁ@d@n lt,mans are a(,WWEEC M Be- s%me
C C a, -] I C
ochrom o MSETRS TSNS RRE T i B
1}

ode- Segrzéﬁ?%loltage s8hice arahgmentrssemausen hasdecheﬁmaﬂhﬁsﬁlfmdﬂehéreén twivh GSph VI &0
nduct or |elaqgr@dezssgmeﬁtlé@pattem%tpﬁerespecqlwfredetpmt% afugar tgﬁ
nments, an LeF: d8eq@sSocC ould be
ik ;%“r 8 e apdpees o Ll hllibul b o Sl o ©

art t 3@ essenbisd. mghbstramtm odd1pmpound nirebba first asd)se dsmtprhandsedrctm 95.

chopl ey e R e R ¥y s R Wit e ©
the pr Op%sezﬁ ery of & conﬁ%un?ei(m &
ot her andkrmrsanﬁﬁlcnmd sﬁfctule?betﬁm themhrrp ebemgasbmted wnhlmt da@dd paternneans of

i ng |sol3%1§f&§e él ec se t{OéIrtﬁhm leJtheensmd 100
ctr ggég%

t ed patt e’é 230 tqfag%m
ively eneaﬂizz’,e pectlveErQ’ﬂ aRhEHSs OF mhtSikalt nsmd second patte das a
i0f el ect r belcExk gnbri estruatuaz, as herein-  \NigOfiatédEseClind cduntetSelectrndel t i p

cont ac 0 5¢f ‘I“'@éi substrate 19, oA et hgmic displaydsyi devﬂ@é
o M R %form :
transpare ekctbemgnﬁe b &@iﬁt\iﬁdléﬁtrﬂﬁe [agerZ edexus sle@ivaly cﬁeﬂgmble&wfdrﬁ
late wit &t ﬂe@smggct@mestlecan@ d4ctSod 2 n’dlelgeﬂrqc ewgl@nlam&meas 0
a T
enent 58 z;%f? ﬁﬁ;‘é{éf@‘ﬁ’f‘ A ndf‘%%“fgf'n Igﬁf:ﬁpeﬂ Lt e SQ?I A i "90‘g
e p&%g

zahl e el elm ted ppdsepgigied 2 of tqf] SIY upy ch
R L e R
ection mm@lrexﬁﬁ 1510 dpMy shadmHECON
| ed¢ The sfmbsﬂaﬂésnm@ealrf&re%qs beingthbtaund 4 AWstochrOﬁncrdsplamvdcﬂecond
d and § ;i'ﬁéﬁf‘ﬂ el epoxy
oo e oPt TR Sl R SRR,
jler and @Iattfm}&ém ;ﬁ@tedo e e| ng assoc klediede dMl ags@ia ctd la9ervééetr
| ayers aroummgﬁg ¥st *Erwm&ﬁ@ék@trs@wmced '
tur LDel ho
d 125
lat ed Wi th sadidh lsmst nman ta %Em% f¥o4wi§fem
| ayer of alliqdd omelydleetrmeaep@hd&defm\Mn Smehlctrolb(ﬂa&nﬂhalmmemnorosulphomc

Lh-1ike s%ﬁﬁﬂfﬁ@%ﬁ“ﬁnﬁﬂmﬁd 2 %%@?B? £ st counter -

} corresgy NG, s 1, Z&aun ﬁ%aﬁﬁlﬁ' 3 ot 130

of el ectrolyte and 23 respecti vel y in cross-section along [l nes

]l between said second pattern and |I-1. Each sandw ch-1li ke structure,
;-ln- associ ated second counter-el ectrode. 40 before stated, o
kes a first substrate 10, an 2. An electrochronic di spl ay deV| ce as

ect rode- segment pattern 35, 36, 37, al ayer of clainmed in aima1l,

rrents sel ectlvely energ| zable to formd| gits.

.



21,22, 23 respectively, and a second sub I's conprised of seven
el ectrode-segnents and strate 11. The sandw ch-1i ke structures 32, 33

each correspondi ng el ectrode-segnent in each and 34 are spaced apart to
prOV|ae suBsfantlaLLy__§a|a diglit- pattern s electricalTy interconnected™

electrical and ionic isloat ed and separated to form seven selectivel y@

enger gi zabl e groupsum“ conducti ng areas. of
el ectrode- segnents ﬂm lﬁ ulu ontain- 115 The di splay shown in

cross-sectiofals vi evxf ihg Lonl"y one+ el!@83948de- segment in each of thd in

Fi gure 3 |s the Hown 1.1 | (gures 1 and
2 Win ohe obslm Bodbpaiy A B L I tﬁ*ﬁ%t%ﬁ%“:tauadew ce.as
transpa t Qﬂgc%aﬂﬂﬁmﬁﬁtﬁttdrﬂ§ NtjuidiciyStgl Mat efahspdrent or dp!u@e €pegy orgaskelikeone: of

Clains 1 to 8splayherei n 55 47 i's provi dednb@tlﬂeen the di glt conduct| n he
counter-ele tr'qlﬂoglg'aé %’g ?ﬁymf’é‘rm ;’;ﬁ‘g‘z‘gﬁ%ﬁ% Hiftionipgol
particularly ﬁq@daﬁ énggqhaqlx phi po,assom at ed
counter- ef ee:tefgnhd/m Jeqeltterns to- - example, the counter eleﬁtoae:t.anbde and

associ at ed T tvmetn ﬁ?hé'htil spIc gener aI |y
into separ éf’? %‘c%ffgﬂ?gﬁ fg:@:t %EE,\ res sff ﬁﬁ%}“ ﬁsémﬁ"f pl ay’>shown
I n Figures 1gxoss &l subs%&tmm deeadmﬁbbdthe

di fference baitag, vltahlnco latie24t050 An elvahmmhoﬂmpreﬂatrmm;:dmm ce as

125 and i sql anddhe W@le‘émtt Eﬁﬁﬂ‘sﬂm @pparent tp: thage

Clainb 1 td>Btepk dg Bel e% ﬁmﬁﬁg‘m ﬂg or f@ach

S€,
the el ectrol ?ﬁdm@ duﬁte eBRd6 130T OS g RM blimf) A etbnple i gother - -
el ectrode- segrrdﬁuntmand]ﬁhw maksnptcteaclam d thidsror meandof proeiding sdueddmdr gel

el ectrol yt atler@l, 28 An s@%@i?@&%@ﬁf Et%ﬁﬁ?f%f‘y device as
65 wal | s 5 3 sgﬁm” 4 en%fmgtffde = g %;“I n- any one df
Caims 1 to tﬁﬁf@ ih Eontac @voltage?ource 1. Anelectrochronnc dlsplay device com- 1

533 640 arrangement 52 and counter-electrode 18 is prising in Byered Mmaﬁtst tramsmhestpl ays whi ch

operat e t hi,gbis sclectiysy, & ast; I i cation
of an el ectrg%’G g:.ﬁsig(ﬁ;“““‘p;é%iﬁgmﬁ“"t né‘f}ls %%lem qu gjpf‘g‘ rial’ such
as a effect asmitedynam c scattering I|qU| el tiveiyte; rg:zabléaa&pﬂrs@mntor opaque
epoxy or gas k elin Figite @ oﬂﬂigh 0gs a display such and a.nelectrochmnuc layer on each said

bst
material . o2 Thf {f?ﬁ%é/ﬂoh t ﬁg‘;ﬁa é%’ tsel:i :Jgfse‘glcgl :
necessary totd ouﬁpﬁylaeadhwee suc] l@éﬂuﬁ?te da)éauﬁfuﬁtang ment I's
t he di spl ay vzh:clmedesrtghrtld)tlw #ssmblmmcther@ud t hatnteael rodelbdedasmhat@drmﬂsmapabl e of

b to seal fr g of 5.\ fiest d f
S e T of RPN RO-F o Bk - S étt@ AL

di spl ay, for eRdfféelandivicirikeistifcairedaz,i3onN. Tﬂepatteﬁaad chd fitstlcbidtesae or

subst anti al | yﬂdt%eormoofl toclectendepaierns Hy 2% alee,tr Cblyyet dfglectrolyte sane
el ectrochro éﬁ%ﬁ" Eﬁ‘tﬂfﬂ#ﬁ gﬁﬂm@ﬂd H con ‘Lé’traéotggﬂé’t‘dent i al
coi nci dent ab kafors stated) QML ROMEND S An of fdge

el ect r ode- segmiotesegmen ttdresi,Bfeﬂ mhaxemfl omlaimembmm dhsﬁﬁuhleaﬂhc&odbo G via

t he conduct oPleqtfe 1‘214“ Tigl 39 4°° gg@

enbodi ment s, ﬁ egsﬁﬁ'i g&m ﬂ’é’ b oo o t”’should be -
appar ent t @5 tdiRbdngaish ateadnthalaéaeo& at&&lteraﬁl{eﬂ?in@dhﬁﬂ) eﬁﬁ%ﬂ&bgyat@@plbdbng
t he art t2h32,2§mwcfndmafld c&tmvbwb- may b@omm#sl ofseven&@c tpdt-@ghantsland 0 t he

proper di spl t‘t’ér'ﬁte fiwi gructur q% ﬁ@"‘@b’ﬁ of the G
and to the pggﬁérmesg)ﬂﬂaékato tﬁpél eeE,su ??e \ sm?lﬂﬁ er 1s gnpl e

usi ng.7ot heso &mﬂih&r gcuiea . For exarpéierodagth entsmth nsans
of providing,i la éeﬂe egrremstonﬂonﬁrpleemﬁhmtnttmrewhzbﬂ_ﬂw 22

separ af ed pa 'Et enc QQe géca%toﬁncsﬁglw&%ge aQ el ng

sel ectivel y aque E&ﬁgm erd] €a%lalell B of Claims 1 to 3, wheret® &

group of eﬁ%éﬁsprﬂmd@ ttbedleltlcmdacung ﬂleMﬂ@éFMOGﬂsﬂdeldblhtﬁibytbmngl pize
switch cont adgas esisipledta liquid ﬁg aF‘E?é:H gy devi ce
com arr ange B FQ&:@EE ng[g‘}yrodén e pdan ft{l‘ﬁef %éd forma
first trans afnﬂ;ﬁtto eulwy y,zenergb mée,ahatwsls

substrate ﬁi erq;cefheg% condszsndwdoobtwlrm@el

arrangenent B'rl;ffeé T ch 90

el ect rode- se n‘f? 25 QZ%E ac:de:;cl atg{ﬁma%eﬁum %?(?SIH%)I’I si ng
at least o e M&eleldctrolyte are contamed by s1de 6. An electrochtomlc displapdebiecdsi vel y

ener gi zabl & @rlsS{ and fhe sandyich ptructure of g ur e Zlaigred intsey ehe afiflrigs1 e 4dvhepiay B0ch
and an el ectrochronmic |layer on each said as in Figure 1 is shown in
Cross-section el ectrode-segnent, a second substrate with at 30
assenbl ed. The substrates 10 and 11 are bound | east a first and second

i sol ated and selectively 95 to one another by an adhesive 31 such as epoxy
energlzable counter - electrode sald flrst mhlch serves to hoId the assenbly

e a4 . S L 1 v o



35 strate 10 and 11. first layer of electrolyte
material between said 100 The three sandw ch-like structures 32,33 first
pattern and associated first counter- and 34 correspond to el ectrode
patterns 21, 22 €l ecirode, and a second rayer of efectrolyrte amd23
respectively in cross-section along |ines mat eri al between said second
pat 1 and h-1ike structure, as herein- associated

sec count‘e‘slll"“mamﬁml("mrbefore stated, conprises a first substrate 10,

an 2. An el ettréochromi csdisplay dévdx®#0as 105 el ectrode- segrrenf" pattern

2;5e§?r3(7:hrglg'ﬁa§%&°l Qemate mgg{}%%ﬁwﬁ@g o ﬁ%ﬁ@,ﬁq&&g&%ﬁgﬁw gf pl urali ty

of el ectrodemseg- e ect rode segnment -amtsednechmbward-ayerZOWnts
sel ectively &né% ?b é%% b ebﬂﬁﬁﬁnter el ectrode
44, 45, 4% Mﬁ§ “’QLO% é E;}ﬁ pI Elesﬁg ?ﬁ‘assom at ed
mnth an el eaHonid acidrlymey lﬂmmmﬁ alned |n et - pattern
110 21, 22, &3Arr dspehtomicalis pydmchaaapgeécmﬁdemmemater@bm eicBeill of sWen

el ectr od Hxlgyered formpm o AR HhelanR%‘t%‘} P ‘El?°§§d°32 83
each cor “%Ei?%’%ﬁjﬁﬁﬁ %g:ﬂfn e%am Yrapart to
prOV|de subsmﬁﬁﬂ¢ t&hﬂtbﬂm g3, nterconnected
el ectrical smditwdhsa@ﬁrslelmmemuh&epar at ed- to for m seven sel ect3dvel y

enger gi zablegh fergs Wyke COI’ldU%D(EI PERKINS, - of
el ect rodgé‘zﬁﬁi&ﬁgﬁ o g,melﬁﬂdcont ai n- tgf{-&ﬁ“éy shown in  ®

Cross-sect Won&(el&mdelség@eﬂmyacﬂaﬂmel ectrcmmc&segm,mondoa weoahHzf the in
Figure 3 is simlar to the display-shown-in digit patterns. Figures 1 and
2 with t H URTIPLEX ltyc&mzm:ommsahWatdew ce as
t ranspar Eﬁr‘fﬁ% ?gg‘g%’é"pgﬁgﬁ%%% i%ﬁcgm}?at | Whjch copies iy e g% 1 any one of
Clains 1 to 3, wherein 55 47 is provided between the digit conducting t he
counter-el ectrodes are ‘isolated by form ng 120 areas. This is
particularly desirable if a liquid .each electrode pattern, the associated
counter- electrolyte is enpl oyed. el ectrode and the
associ ated | ayer of electrolyte The display shown in Figure 4 is generally
into separate sandw ch-1i ke structures spaced simlar to the display shown.
in Figures 1,2 apart between.the two substrates. 60 and 3 with the

di fference being that separate 5. An el ectrochromc display device as
125 and i sol ated pools or islands 48, 49 and 50 of clainmed in any one of
Claims 1 to 4, wherein a liquid or gel electrolyte are provided for each
the electrolyte material is a perfluorosul phonic pattern of

el ectrode-segnents. The pool s of acid polyner nenbrane. liquid or gel
el ectrolyte are contained by side 6. An electrochromc display device as
65 walls 5 1 and the sandw ch structure of the clainmed in any one of
Clainms 1 to 4, wherein 130 1 533 640 o

4 the electrolyte material.is finely powdered two indicia being
electrically interconnected to cationic ion exchange resin in the hydrogen
ion form a second sel ectively energizable group of form

el ectrode-segnents, and a | ayer of electro- 20 7. An electrochromc
di splay as clained in chromic material on each said electrode- 5 any one
Claims 1 to 4, wherein the electrolyte. segnent, a second substrate having
a separate material is.an insolubilized polystyrene sel ectively

ener gi zabl e counter - el ect rode associ - sul phoni ¢ aci d pol yner nenbrane. 2
ated with each said pattern, and a separate |ayer 8. An el ectrochromc
di spl ay device adapted of electrolyte material between each said 25 for
mul ti pl exing conprising in layered forma pattern and the associ at ed”
counter-electrode. 10-first transparent substrate having forned there- 9.
An el ectrochrom c display device sub- on at |east two el ectrode patterns

bl

each pattern . stantially as hereinbefore described with refer- conprising
at least a first and second el ectrode- ence to the acconpanyi ng dr awi ngs.
segnent wi.th said first el ectrode-segments in

30 each of said two patterns being electrically - STEVENS, HEWETI &

PERKINS, 15.interconnected to forma first selectively
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5, Quality Court, said second el ectrode-segnents in each of said
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