i e

GB 2 b2 930B. " 1 SPECI FI CATI ON - s

3b. ;0. 3@ is an exploded, explanatory view for shovva ng a.. gg.,_parL
i ncl udi nge Li quid crystal d| spl ay device . I q crystal”
| ayers d- pol arizers. Referring to Fig. 3a, an upper poI arlm()é@gmgl as-,s
5 The present invention relates to a liquid crys. 70—pl

liquid crystal |ayer 14, a tal display deV|ce and partlcularly to a I|qU|d
gl &ss pl ageeciBicAmON ass plate 1 6, a I ower I#"qlﬁ'li Fig.\3atig pn @kplesedy explanatosy

and

whi ch includes a plural- crystal layer 17, f%fﬂ”ﬁ!“@t’ed‘& '&‘”E@Mr
i ty of | i Yauld crystahdisplav.devics | ying in p| | es, an ﬁ%"g ?asr;mg
anged in the order. de- ;1,, Q@fﬁ

pattern @h includes$ efpa.rrance chenyﬁ&ltlweg 13, a glascplateth Slarta lower
overl ap o bAlquRy dipstdl tayemdying bpgiles. andliy i n  delaizgn 49 erepmranged inttbe order dért
passes t hwhidy lspécheaﬂtamIgm & nﬂW%? Qﬁwfizr s 4 he&ﬂbP "‘ @H;‘? 90 rf'm tsn to bﬁl@m In

f hi
di spl ay Optiart of & whiteppneb \Mﬂ\rough

Ffaﬁ.eéncir%gg” o i ?%}.@ Eg g’ m‘a“ Zefeﬁ m:ler'%ﬁﬁﬁi nagt iﬁﬁsafe’s

aspect of yer 1 and hej mve:rystan Vo7 1125 thelower liquidCerystal
i nvent iygn, p@céraiqg It«doﬁd aspbetlof dieeméayit devi ceeo tayerpti aidstha loviar polatizedl 19 at the
respect i viabentiohUs liduid crygalofisrdaycdevice whi ch t hepegjetses it ¢ end dfresnhtctlvglyol‘urther

r ef er encepmponed ir whi brtrrq geamﬂpepwhlm nat er ren,qe mervésf g@m-euate

t ()
scri bed® *”ﬁsgm&'fzﬁef' m"nﬁ, tllQmEOt? 1639%215 ;Juﬁetﬂsoagdssa:a TES |eneh1q%rd<

pat hs of D'F‘é‘ma“? ﬂg gﬂ‘ QE 'f t dg%ﬂ d?r’ ionda
TR e B égﬂg el
such a2 Léf calChlatbr :q§|h|7c K., sually tH3\oF i l'ltrl'gﬂdcfbd%ack from
directi ond. Pl TH 5&5 §'bbéh Widbty WBeh sﬂﬁbrom C dgséfiectg pl ﬁI %ferﬁ’nd toGFig. Ba, on the
crystal 4déveldishldy pard @ fecdrit yews. Aurthart, r ef | ecpatls B and (D) Onthekiedp prayidekt vo efdc-
has been' thecHay besredevapeda watch ag clock frect i n trpdieatoe the lmfdetwstﬂgaylets  gnd B3,
on t he 28bwhich.chsshpwy inoBigs 1 phthﬁ@emp ¥ar s. Gﬁtthﬂepaths etm aggprovided a

[err], th@ﬂé"ﬁ“@“ ?\?FSBEM P e'Pé'B"d Pe has BRIE Hf 1:??"6?" 81 thek
in trodf dé'gg”iﬁn aﬁga&,' s 14 31‘ :.Z °' eleh
Fig 1 of i s% ¥ litaing aths %BH ﬁs.s 2l provided
provi dag Furhétls. h%V& pat U b@YaH?iar t 198y éf'e de8 120 foPthe upPér liquid crys-
el ect ro e&atedinsLic H nﬁhﬁerftmrmdamgtm an anatadtayeri £ hisd/ lowegéledtroded 20 fdiGhe
short, | odigital gisplag regicnsdsantdB aredorhtedfafr seal lowgr liquid beystahldyes dFotbatlisitbes 2,

"3 and 4 ahmndacrd# ilayers 7 and 3[! ?t'VIBﬁY aﬁ dcry stuemerle deilzotwértbbmgﬁﬂmdes _

- di spl a GH" 6'9f 3r Iy 'ﬁﬁeég Y’E
lerr], rée:r:éﬂtl\gj u%(lg e ns ZO% i %‘jr I ﬁpﬁm °f95.
~ upper e'e o gﬁ'%i‘y Jsea d Cryaass&@ Hw%an\b

the anal Ogs®éhd 10 arb @i g%n%o wver el ot | 553.,2@,, x@ﬁcet tssgf% d@

di spl ay ragiliqaid chystfyérs arﬁdeerGﬁd:tlﬁéIy | ower désighatedpdtarigationl dileaticis of pdlarizbdat
is, thaOl amgla cbflecting tpidte 1 hyearangedibelo8 r esPRE tightednd Xasshowp theat lightdas beetes 20 -
and t he Im/étrweelpebnmd@sTmmum Gngd 2. nalms'rlvd@eﬂahﬂrefowmp beeem@s 20

overlap eX@ ﬁ"’cﬂ“%@r'“ dssctnoawéfra'rﬁ"mﬁ% sy st aI f P%' | rg{"'!
Fig. 3b sff N\Bg g GH rgnwlqé &r' on of é\}ﬁ l ment
di spl alﬁsp@tmﬁf H3e men‘% ﬁh‘f pefligu |f§ Wdiﬂss 't @lry ls appl g |th)a
r €SPECt | VRYar.7 drdf 3 Péttion 1PRAEgrASHY GfANET DO! AT Uaitage AR SE6h

12, 14, lidwanihuid erySlaldsydr 8Qvarap éach athiged abowhem kb light paeses throubﬁ a sb@mEmg
3b, refer mdcreosy\rabetessn[neltan}aouw ied witht he | imichds cotyapplidd Witly anysvoRagm dcBord-
respecti v%P’ tage.cRISQ ?m—dl rect ins!vs "b4 cg5g vﬂwrez'ea!rtnev%ﬂo the

ref | ec®O ng; ‘Fé‘f’g‘sf

vq'nqe nak?lzpc(IJ: n hnc pphmd '
li ght has sP The pé i4h %'ﬁ? gg aj’gg
t heref or emthﬁ& gh%aﬁm
nﬁ!‘veﬂdb |ﬁ§6ach

bl ack on venthdsd ﬁerp air‘sl Zat I Onlat/erseca dOt &nd the Iower polarizer 19,
di r ect i56nthefdisplag Iparti1sis laaligeahamgmlne/\lb@a t he20 and thelefdre inv/pattérn @ppédrs oS thel dis-
when a poand there ltpsalsmesslhlhtmrghde hat porti olay@mfacse maq:asywhsrethgbmrﬁwls a
segnent ) ﬂ?a"r% G pEeni¢ deyided cryst al 1 10 elpnnthq avhigh quly ch

i's appl | e 'laélg'b?”" %ﬁﬂg% gﬁﬁ" HEV” 14\)?)?’?‘5‘
pe- t
but is g’ 'éﬁ‘sdaé‘d‘ﬁtv ‘ iy IWM’ o o '?&4 %:W?&éh'&r%aah
ot her - Wh@ma J,é,g e S erefore a black

- simul tanem Iy appiiel! dNIrJI vs fagping ot aa&kdrﬁr la9 36rface, and
Accor d- apartidrt cighe scgmemefbhﬁs)@whge pertion of meh@hs&s:enmgri@w dnteatlcﬁn dfabepath
wher e | i gblack pastion an atisplgy suréacs @ndrearinst f or ns (21 vatinbepass thrbaghkthp aipperrpolanizera
115 patsﬁsbﬁ ehserved glgarfye by Fefergnce it figs. Bae uHPR A 2:and thirefpteca black Fastesn appearsion; s
reason, the display lower liquid crystal layers 14 and 17 are not part 1
|s so de5| gned that respectlve patterns appl [ ed W|th any voI tage Iight

o o o — o



ai I ve segnents of upper and lower liquid crys- 125 direction of the
[err] cannot pass through tal |ayers overlap each other and arg
O

Ita- .the lower polarizer 19 and therefore a black neously appli-gd wth

| tgge, an overlapping pattern is forned on the display ggrbgeesgand 2
portlon._ni._t..h.e_s.e.g.nenfe forns—a-whi-t-e—oh thelight-travelling in the
direction of the path bl ack portlon on a displ ay surface and cannot 2) "~
cannot pathe displayiryrfacehe up |;&ol ari zer 65 bél%tmérﬁmdlbc#hemlpylaﬂmon directions/

Ipa wh light t n f lig
r ef er ence@S ® IIP& or?; vavhnch eac : of tde1%gper E.am? efor é: ?‘ur‘eabca u;‘ atel:Epho :da&%?%;t%ryovww
liquid rs an or showing that a light beam pa hrough
GB 2 06g g |th i« hﬁ&f 3 59&9 70 various regions. of an embodl en ?Z
Fig. 4b's m.aahere& l@s.twand n a cag @isplay Halide ihéladifg thred ﬁ&
t he pat hSacreés thé @hér 17 simujtarddsly,Qight , on whi elysablalersacdobding! R8s fitsR Gspect of

Fi gur e Sapassesathroegh ltiimembers (312a11 3t My15/| ew | dhwepresent|inventiony sndaFigl Bly shasvs14

and 17 |s1§xb2 1§ md mm ﬂyrqfwatfo;a:;lq ght b amppaweedtr oy of lightiandd with a

Adjsplay
a | | qU| d élggaﬁ}}ﬁf Eg%ﬁﬁ‘l .t ﬁﬂg ‘t’ne Iaﬁj’ ﬁ“&?ﬁ% =°8?“§g'9§m% %’B‘f‘&&
devi ce i nky thékHogio e | ayel g lasis'alek a&ws&a{anawwaw fo
crystal | a¥mibysiHacd whbhl thet®e aﬂ,dsldaﬁs a.QSpect saéw.agsseﬁabb reHOSY d RfidTERar
12, 13151sﬁmu&arﬁpusly apglied withaevditagevent i on, SQM&pEyglequdJ(umdmwﬂaﬁhqhw, cr\uﬂaland
- 19 and therﬁetardeglvoambmct of the prepm mvérrat i on layerspaccouling tofthe fsghagpeami the)

I ight re mm'sm Pf | n ot herPfes?'B mvem-gureedé"s &bzgh P‘W&Hdwféw
vvat c c or
36 wdé ﬁ»@o@% R 125 ﬁg p ol

layer i n h&gtno p{:er Ilqmd crystald aye
is an eXpb @ dpore ¥ bdiap OF 3he\dattéfnk G ISIO ay 2581,15 gﬁﬁ@p dNGRLrRddatd beud@zer
pai rs ar epreséned togredutechid ada vk the didplay | | qui d 26 wplaas plhte 28, radbivamimids trystal
appl i ed wsurfaca vol t age. - 80 di spl ay devilayer 27.reglash plate2fo and qmvdar
cry staP5Acc°GF‘€fF' Ity theamem iwention, thne' res%ﬁtpoiamﬁh "ae\smf dg
the fi rst’”& S'F"Idtc §‘°f d H'aYtgﬂt' yi de atfh a'ﬁ'ﬁr%’?g‘#? ott
pr esent | ura E}“éa i gf eap0| ar| zq.'f,. ss?o ug cm J’éﬁm
of |iqui dnagsrx b P palrl ght  RREasksHd a rbﬂ&u nbEShBiwh er e
st ackeg@ot & mﬁbraxrrsmgéar@b alsb\nmeo pereNb0od86Hass thivagh thed iee in ﬁﬁ didebri
devi ce 20mpsttligeidnsystel layedarsihaptienbélawe, and bottomio tip. IrBEigstmferenangneréh,
an upper Iqurmest Iguid ¢ay=ttaiéa grelactiedeon of a@h@e@»rﬁnbl@cﬂesmgteenaths of light in

gl ass pl aP 92@ reyid ! ‘{ I aye i
%‘ e r‘:g i éFa ‘I’ Gf’l'éia @ %.'F @ %%Eﬂe‘h °‘%'P"f &
Pat t ea%@ and §it gﬂ P% anzer 5 ?Ogl %IOJEEI |'{| se whe 3 lfe Et ed
ore ea;%fgeé% © h 5645 in thg § raQ lregtul
_crystal Such a manner that a transmission top. On the path @
pl ate 28, axi6F the bO¥RR sdid additichal pdiaFighr i t he [pFRGdedta pairvatie esta‘mefbeeaoa of

90 pol ar i perperdiicubar o atraasngjesion axis dfeach dicr  de-thepligaid desialaa\}ersqzls dnd 27sOalthe
di spl agOdieitwe polerizers adjgnentitacsaidradditionali r e&95 @nthls@m ‘t thefroare omv-q@duasnaw

a pl ural i pjarier, 5P Ga'é %He 9 E\s§“ L|e §’ht°ﬁr9<'ﬁ| P‘h@"
in the dif E""‘? houf i i seal 'a‘
to bottorv'Eg £§ wistJ“ 5’%. o %ﬁld X he
pair RQgc eFrQerarIJ

A be i n as eﬁgﬁ
ecting p ate S0 Shom L p E\seu?o 530, e |
one above tThe pkbgsertlinventién WalSfecbmé @uHer t he dewecermau inf¥acify sufacés ot the grEABIDSE
| i qui d cr yppaednt frapahe golidwingaiestription kskbow  botplate® 2Darddop4 fdrrseﬂing upthe upper
refer encemmqnnmetiog withethe @eeampaeying ideaw-d cr ysthawdlcam# layerl 23 thetabetwepr @1 thend
[err] de'§9 na a hs of light i attern F M@dr'sﬂﬁ'ﬂﬂeﬂ‘ @legtrode. in.
cryst a e S
'x/ | théa fef °é%‘t°P harr

pr edet er %é; E?'Tglwtgﬁ '"cwng to b ore 913@?"]9 35
tively;, an ?’i expitiled h%@lwwl ari Zerthro t J‘uﬁpe?ase

when the fopthddhgan arrsrfyasedt QiquRiediystdi Ui d C iy s{aﬁlé?ér523 rihs marmbu.aia polar-

t r avel §5i laydré endlthediks irothefdisplaylpattishowh O St 20 lizer 25 Sthe loweer Niguid &¥ystal fhlyerc2 7 and

transm ssindiig.- 1 top. On the paths [err] andh%lewar] polarizer 29 at the prints afb, tchd,
ieqztwelv Eyrther.rreference symbals

or each sam:waa tslacﬂrﬁ%Ph el aﬂpleeatowsnev\pr OVI da
each of pféf lon l"&gﬁ%@iﬁg ép 1 gn*l qlqrﬁaqqg' diregtigng,
layersggs ?‘%‘?’E’aﬁ &ﬁ:ﬁh&arhgs o é& of o Wb
pa Sd| ] are provi Iac on & > hat
sai d ol ect i Al o apioaRy SbRaE Y 30, W d h {19 aaisodes for
di f f er entfof sibwinl thay s light Beahagassegaiyroligh Vi EWEth ﬁbpesuad.aea&a &HdARE

pl at es 26vapinds @giche bf an embddiment of tadigaidat t he e(baﬁme%lfmhmddwuﬁmd crystabRgéri NQ
up t he6bosmestalldevige dccording tol the aresentiiveni ghi 3@127a whishiaverlapi eack dthehen thesaths @)
el ectrode therebetween. On the paths [err] and [err], there 45 patterns
overl ap. - 1 10 are provided a pair of electrodes

T ] T L N R T 1




(9

part of a conventional watch including two desi gnate points where Ir®

passes through liquid crystal |ayers; t he device

In nore detail, light passes Figure 2 is an expl oded, explanatory view

t hrough-t he upper pol arizer 21, the upper for showi ng an arr -

i qura crystal liquid crystal layver 23 the jpterpediate 3%]%%%09 ayer:"s
~and the Trke 1n the display part shown 120 izer 25, the lower liquid
crystal Jnaypr, &4 sihishahousiyGipplied with a @' @ and-@ ' in Fig. 5b. That is, tHee

| ower polokiige; @h oéHappingpertivoiafi the elec-b c, dovwlagmne postiandaas neuﬁormdeahne on

expl anattedgs tirewa blatk patern ©8 bet’rsv . Furth "PP 4 flérrcte

h syrme aﬂhp fAonihapat r di
o' B TR SR ?’frcg'tté"ﬁ? - "3§ ettt *ﬁ e
poI ari zefloJeh &%?ln ,ﬁ ?J.Ir hed ﬁi"ﬁaJehﬁ h@&F tra axt eﬁe é\ ot?igr

shows pQnah Q?gﬁ,r@npass rduigh t eﬁpeabsor bed andl firteF tHeQdtaritedd 29 HdB4 are
di rect i Qtaricar 21 gk an upper liquid crystal part dtfferdmdrodimmmdl attcaramissionl 2R fegm

sur f at@.(mBdgyup gfﬂ:aquera!mu %%!é%ye"éﬁ | ané&® @? In such a

st ruct urtb° g atey, 22 and 5’:% &P Ur shovvr 'P°V3 depefiption.caxplanationche
t hr ough ° &Qf u,"z i "(1 kY ayer 23 %Ia i‘& "'Uf“
-enmbodi sthl I 9:“2 is app |6H3¢~|’t9 véy p)
cryst g @agecehaﬁ@ﬁ IhWaViRg pasted hﬁo@iﬁﬁﬁnt l wead.menﬂsSQuthZur athh liQUR drydtar€ach
ot her oORippérdiqoiat drgstdigpart]is absotbed by the layers can be included in a device accordmg
GB 2 06inteB@didte polartzer 35 ainde | *prcl"g:cﬂm e si nmuita theqweseht/inugrpionebh thistdase it .s

[err] "° pjarizer, 2P is 5 the vtﬂ‘l“&( thaanolevm erpmrcngdqd

o itit,;;zt ot ﬁiﬁé’ﬁ@? Sl S -
surfacey re§ QVMMM Eh SshEh ; dlffew'% é'f Zt?&ﬁ jacea' sggéarg,

di ff er erpplied vdtH’ﬁGtvbnéyeEbeRrges ubck &nd thus hhefrgmﬁbtm of
70 of t rnisanste dighttravaiting oh tiepah @ ' ot her, t he Ad explairedpreviously, ah snﬁmer&wsﬁpal
devi ;256 passe$ throughh Pésrwaz eplgﬂm 2§rﬂ!‘d25 ar 9SG displayidevies Gaciuding p pluvatint efdiquid

nore de %!Yq' liqyig WST e loyyerect | oﬁwﬁP' leyarp)asrerding io ahe presandinveach
ot her, pg 7 haﬁgﬁ%" ‘e ﬁPcﬁﬂ‘ h °"°"app'"9 &‘H’EP ?’r P%F"st he

poI ari Z%ﬁd id,c gqqars as
di f escﬁrﬂteanradrita eatrrzenze THuE%S%&&d on a><9§ % ,,2’,? é’ gp"r%

i quid ane/oiart liduid enystdidayer 27 dppR@Witht her . hrhﬂh@ pAftérndo
so on) whe Yodtage foring atbilesk pbttere otaber i pti on, tak Hyemmay Warhpsba&eeqhbngs ihe
oI ar i z 8isplgn sunfacecA¢asrdingly raniverl aW‘IN"Q)een mad'eplen pat of @ watahi shownsn Fige IBUThatg

rtiop, of fho '%‘ﬁe ethe area ofthe displey @articgube re-
cr yst %ﬁ id °%Vg tf%'ﬁ% cr ystiqog % %:;Q" |, words, A lertiapicidevise

present ¢y ﬁ‘XI@&‘Fj:arh l5l§cp i d (g Epla¥rRAt Fanype mAds s

passed MU0 4 &R fSthe .dfour OrF RRE sinkélitiig) i%tt%' )

| i quid erygmt h{/er@aatanu97ab$6ﬁlh6dmh'ythbhe i aﬁéﬁuﬁatﬁﬁfskn Qad;\ﬂ:% % ov ﬁ:varéaﬁe
accordfl m gtagn.tvrsmdnahyehpp#ths 2e®@ 253si ncHE hefatimeéction to the present

i nvent i 8Rd "‘t'ﬁﬂ s4%ash‘ﬁ°k pettpra '%)fOFU\Pansm ssr on axi s of the polarizer 25 is

r equi re% ?h's %&f above “@Y ent f r'grp t he.
pol ari zgh, &, eé:sggst | i qutn P o

20 |ig¥tand 29! phU@W\ vtﬁ@ 5 Shdwr? 1T°(9d é i £

cryst al by aheegdihs @ Qighf &' on of pg l gﬁ n%&ﬁ |lqg¥fspa‘trl?;ers
corres pom#rth@ugm all oem'e dtmnursjzcmyasal | ayer polaridefb & §6d38ﬁe vé theZapdeRBost
regi on ar'd t'weeferppelmbits vpupaitecn gs thl dib-ayer 23liquid sryuamaglarfa‘ndrmmbthbnb oW eRg | on
of tr I |§d Wi t h the vol t age be@mowllawﬂ cr\ﬁt.arl layer; etaxiradel patim
each eﬁfwm aQ ,é Aa;:e: em °d| )F%Ia |e|mq fﬁg o' & Wé‘ |d liquid crystal layers
expl ain ncl ?‘] stal 2 e t ﬂed[ fh“ar'.:Pl!.b ec-

pol ari zea raa ggté (' ”C' e‘jf. Iap sm

| ower | badiFig. SDdevad thpabtarridﬁ‘a erbltﬁroﬂ oft m sGEIV§

to tIS® pgfss:esmng thvasgh the gribsdimentsshalwnl aytero &73 ofithé of a’iﬁtssa a'i'.tdﬁﬁm cﬁé} er is

ti on aﬁ’ @9 mgwemh desmmat!fl-lqeenaner ns 28perperdiicdarad h transmissibn aXisbfédts of
t he r P{ég tnRig | 5 ur d crystal thle ayrepolasipgye adjacent tdq saidhadditional
ireot °°’° ‘ﬁg“‘i § haaﬁ§a 58 &er. seﬁhtheee'mdepmms on
Accorgd ggf, rrm ¢ ol af B‘ liguid, erystal laverg aMr?e ewed ip
tern fowsardp uggo .bg } gyer an a s‘?: (ik:}quv B dé r 27
appl i edleastttwo 186t d1 Qﬁe mﬁd IQ&&?§3by ano‘t, 1 Crys- eﬁe l%F

,f orns aZlblend B2pehitteane sﬂﬁultaheous(y applied al | ayera. mldﬁ‘iﬂaérlyﬁﬁl Aty aivie racc:ﬁ@- in
:N%pjl %gh dyeftagee camfocorachlankl patteanorower | appingdo clainili1s phaiindgch obkaid liga@k Ch

S ho playysurtace. ag showp opitempashs @iose ri@d aysaldéyerhetatepthe asisdf polarizatibs of

the area of the display part can be re- 35 lower liquid crystal |ayers 23

and 27 which 100 duced. In other words, an electronic device are

o, S



= .'.' -

e e"'dlspl ay surface as shown by the at hs CLAIMS [err] and [err] i
Fip. 4b. ]n a case 1. A liqui d cr “@ﬂuﬁuﬂmﬂl ce conpris- wher
nei t her -,d'f the liquid crystal Iayers ity of Iiquid
crystal,"l ayers each for 45 and 27 are appl i ed wi'th*the vol t&ws Pﬁ? Qg

110 di3splaying a pattern, said liguid crvstal lavers by the pa ? rl gnd
[err] =TT Frg. 4a, Tirght can being arranged as a stacked pile; a pair of
pass thrg 2ble shhultdRBoudh dpplied With 80 29, @ ‘. @panda@) ZierFig. Bb. IRgas] there
above t heom ® SinlGvellappitg poniainadf aheceleochi bi t s nvrlpamoepwﬂgmdomomfwm a whitgjon d

crystal  rodesiforanach bk mhmronlﬂa? digeleve pl ay 9 pi¢ w@;n It is to be noted that the
| ower nossurfacejas shownyant the PP‘QF, -and| C?" ode7q)§ a"'@t? 1 53435? ‘f'ger ?‘B'&Ed '
ded

expl ankit By 4'*'"@“”“‘““" °?°5.§‘a ?fﬁ% s byt °ﬂ§ﬁ§;§{:§ﬁa s
showi ng Biafh lghrbvell bd crys d.rem.o@eﬂu Hlddian 8 £ddh Bfbr,
shapes 1 ﬁ%‘ ghaNe Gper| NC| Udi Ngnd Rir®er the Gtafizers IS and t;u\éeé

and at | ag.,ﬁzepgea hpm&hwﬁ@h&fsl pat tal | differep) inadimotiah sfgrahemissien aresant
|nvent1|ooonadeaiprdlﬂgaeubpbehqt@1=rv$taldwed2@r yst &% escnathes. in the and Fig. 5b shows
t he pol amemssphtealzrml% 1’3°§t‘ @':n suc aﬂPﬂa'Ph?@?d?’ﬁ " pmimm'sbmn

k t 'f'ﬁ'@tsd?c'\é‘ﬁ
i d Zﬂéf%’?;;g wﬁ?‘ﬁ ;:';ﬁ?fﬁfg S SE."E'““'" Ay L, glrts

perpeq%l l{ﬁﬁ'ﬁ a§s%HQﬁ¥oa§H theOf €8 Bodimehts, Edtgour‘b?m@hq ,

In Fig. er I|qu1d crystal di€is laliSorinel Wthier S adj kyemicah be rziuded ihda Hb\ﬁ&%éﬂccordmg

r ef er encpieimediatepdladder 25kir8 thkediregtion es to the batrinvention.do this edsesinisd

el ect r odef tpmsnissing axis otjthg polar] ¥Q§t2§93 32 a i tpaue MN!F"ZP& provideld gliove an

di f f er endifferequirem the ralarjzaty § Bpar ° q id ef be'ReffaelP /Ping
re onain ed ei

to Fi 69 Ingm nt e polari 0; st rsf
overl app[h g?g?k ‘g%? i‘" b' awg?g - at %s anl-' E§1 n%éé fd adjacen
adl. Fu

hexié | \‘rﬂh\l dicle bihdi. 2 ayer S
pat t er nStHaVQﬁé fight trBVellaigcertBe a®’are si rml t afscaxphingd ppgvidueld, in a liquid c’iystaﬁ
| i qui @5C passésathrotigls pieayweiemla:eerazazmdja wi t 90 display denje®, (irchudinigar phumlity| of iquid
pattern bwealiquid qgstalcpadl (a\ach !!p Of/\kherl@m each cmtalslaws)lapeﬂwiug 5the; ndjinven-

sur f ace, liguid Q'Mﬂ and 1 30“8'? P"‘P“%RS %ftpé et e aX| s
of_polaf AR T e e 'g o m&y%
appl i % mmr ate pola |§'tar Zi‘i n of‘ F'QS for ya rqu %n '
over| app{H@QovPé?rh hﬁrbrﬁ al | ab& E;S‘plledWi’tﬁr app! @lotRéH do kt@«'i\f \ﬁd ehste
on trodegelvaitage farnkd @blickipdtier 6h the t he di Spkatyayer rbhﬁﬁ%rlﬁﬂbi@i’dtherl ’és ina to bé
not ed t hdisplyhsurtave. fAxcerdinglys amoverieppitgie pat hgispley part obaevajcbrshpwn in Fig. 6. That
pol ari zepqtu@&ofahdse:«mglam%ofdhﬁ gppeeand i n di r ecisi the aeadfthe display part ts#mbe tehe
gener 36i lsweb'llmaj mte'éaxyff 23 ﬂ'ﬁ 87 whichns i $99 ducedy Insotheramerds, an wc Yiee

riz-

bI ack re%" tﬁ{em ik t:ed \ﬁﬁ?e can b 3"'359;?‘5}‘& sRlay Rartcag e‘“?;ﬁ"so
di f ferenfid b ﬁs"‘/é H hle o itk £ 1 TRl SPERid b %ro Q"
transms QEI lé%l'ssz ﬂﬂz?@sc chﬂl’th ¥ the pghdp b a%ﬁﬁﬁﬁbi& {spid¢

upper 40 vottageasadhéwub tHe paltts BOI@r) @er s 2@5@awor&4dare pol ari zer 21 and an
upper | |qu!©'cmy-'w,ala phlatk palterd arfemdedi N di rect | on of transm ssion axis from
10 (rradeo'mﬂ‘ecﬁ'spﬂqv U ShP mbuﬂzerwnsm I.a 5 each other. the

gl ass pl '" ' Pz |c5ﬁompr|s-

it Sl % '°”1fé a't'ﬁgg%ﬁ"ﬁx.dvg

-and threSasEltlﬂ-H r281 to ver Sla niePsUé nﬁéd’ﬁﬂi é‘)ﬂ%ru
appl i ed whd thetelre exnw.aserﬁanamvanha an-is not liquidictysal taeersaaahhemerltﬁlowtrteage
The i hplahaurl‘atrg passed through the 80 btermost diquild wtystablayerp electrade pat-

li qui di a ig) emqueqimlaeatymmw Eﬂir t 11%tqmsmaw tyysa-néqwﬂmtaslam be
i ncl udeds %H"FQ d%ﬂ"’@i‘ ap °sP°°'

o cct oy Bl Ay Bl z?ﬂ%m@:zzw i s ,aﬁ’f

axis olérﬁzaﬂo 8# that ¢ §¥s

an di fsfser@ntpaisir@rt‘h gh aﬁuoaﬁsﬁér%h i ECY DO Bxi® bf thHFbPGidﬁQ%fd dd%h .fbiavuiéraé

| ayer, binl Figyv 5. Likevaumerd® desighite lilee paheNt  UPO Perpbrdiculdras ia2@hsmissiors 8xié Hitéach of
85 nost Inlﬁqau@ éby& md 5 erFlg, S5and bet ween i two polagizers adjcenh shidsqiditional

surface P$9 ééﬂﬁs'gﬂaqvl d cryst aplatizeg.caoghatsaid elattradepattemsia i z-
%‘i‘ the

uid geyatalleyere may be vigwed in
e Bg f&@‘ijﬂ n (28 E%%QJ Sl g e sqma e wipout

directio
axis fr 0%1:2 Qfd &*’53 trave &é? flng;y ewaefimllere ectrode
y )] s Qﬁdévm&ord-

expl ai nedmﬁexznaws&rvarelsmuﬂt édably ﬁlfeHSta
pol ari zewitR@ valmteacareﬁndlaaﬂcay,adawoag (1 ncl u@ﬁgnaﬁnpl wheteirl dach fof kdid| liquld

| ower 65i display WSQ ais shewn orf tredmathsg@0f t h$30 orystal lagery edtatbs tha\asis ©f pelerizatich ofy
to the present inven- liquid crystal |ayer 27, the glass plates 26 and
tion an overl app| ng portlon of patterns 28 and so on) W|thout chang| ng

As



At e vol tage forns a black pattern | yer may overlap each -
\§r, as'in a display surface. Acmlm mll!"”w]" rlapping display part
) . t ; .

4

g

4 watch shown in Fig. 6. That porticontof®these:regions of the upger and
t he#area of the display part can be re- 35 lower liquid cEP2OBRIEBers 4

23 and Z7TWntTh I00U dUced. Tn otner words, an electronic device are

si mul taneoiHahgmqi Hu%r?tamiatllgb % e%l,ete ge, having such a display part can bhe~
nmade snal | ge GBLbnde sfan SPpite vz{a38in g?gpgrn on the display sized. surface. ™
In a ecase wBakis oPPolNrizatiéh 6F indidlént lightuh@he Further, since it is possible to
over | ap vagresenté ydroapplied eslage3 and 27 is applied with the ous patterns, a
f ashi ona®l e 3di afighy crpstaltdispleyctenicd @coppdivgige, as shown by the paths [err]

105 be f orteedlpimainer 2.ewherein themugben of liquidy| ack pattern is forned on the

di spl ay sufyse! BN Hb\RIFfLB °‘E'@e paths CLAIMS [err] and [err] in Fig. 4b.
In a case ; f Jqu éﬁﬁ%ﬁlé‘l {aé)h:mnsaﬁ'@% device conpris- where neither of the
l'iquid ¢pYie s@%nj, gglg,rizg,- isdogga: beqng,%waei,i ty of liquid crystal |ayers each
for 45 andpailofadpcetifguiatrystd Ryéde vol t age as shown 110 displaying a
pattern, saisd Miligulddcrestal slisplayldavies substani he paths [err] and [err] in Fig.
4a, |ight tialin as beieinhetore dascrihed yithareferencked pile; a pair of pass through all
of the nentand ap shewn byFigs. 4 tg,8ohthezer s arranged one above the upper nost

(v}

and t her ef WFYMRANING Ir&WiRES-hattern on the dis- liquid crystal layer and the
ot her bel Gﬂhtﬁﬂﬂdsga /'3 ScakbrbrpXBice : | ower nost.
liquid cryge il felhbde spates. 50 Fig. 5a is an expl oded,

expl anat orlynaeri WA TG e wrifgereEten8 o5iYvi ded for said liquid crystal |ayers
showi ng anot her enbodi ment of a liquid crys- and having predeterm ned
shapes respec- tal display device (including three liquid crys- tively;
and at | east one additional polarizer tal layers) according to the present

i nvention, arranged between liquid crystal layers in the and Fig. 5b shows
the polarization direction of stack in such a manner that a transm ssion
55 light passing through the enbodi nent shown 120 axis of the or each
said additional polarizer is in Fig. 5a. Like nunerals designate |ike parts
perpendi cular to a transm ssion axis of each of in Fig. 4a, 4b, 5a and 5b.

In Fig. 5a, the two polarizers adjacent to said additional reference

nuneral s 31 and 33 desi ghates pol ari zer, so that said el ectrode
patterns on glass plates, 32 a liquid crystal layer, and 34 different
liquid crystal |ayers may be viewed in 60 a polarizer. Referring to Figs.
5a and 5b, an 125 a darkened state at the same tine w thout overl apping
portion of those regions of at | i ght areas being viewed where said

el ectrode |l east two llayers of the liquid crystal l|ayers 23, patterns
overlap. 27 and 32 which are simultaneously applied 2. Aliquid
crystal display device accord- with a voltage, can forma black pattern on
a ingtoclaiml, wherein each of said liquid 65 display surface, as shown
on the paths [err], 130 crystal layers rotates the axis of polarization of

GB 2 062 932 B 4 incident light substantially by 90 degrees in
t he absence of an applied voltage and keeps the axis of polarization of
incident light in the presence of an applied voltage. 5 3. Alight
crystal display device according to claim1l or 2, wherein the nunber of
liquid crystal layers is at least three. 4. Aliquid crystal display device
accord- ing to any preceding claim wherein said at 10 | east one pol ari zer
i s disposed between each pair of adjacent liquid crystal layers. 5. A
liquid crystal display device substan- tially as herei nbefore described
with reference to and as shown by Figs. 4 to 6 of the acconpanying
drawings. Printed for Her Majesty's Stationery Ofice by Burgess & Son
(Abi'ngdon) Ltd.-1983. Published at- The Patent O fice, 25 Southanpton

Bui | di ngs, London, WC2A 1AY, from which copies nmay be obtai ned.



