-1 - 0, 131, 216 Description Technical FieLd The invention
relates to a Liquid crystal display, which exhibits a nematic liquid
crygtal with positive dielectric ani sotropy and tw sted configuration, a

wel I™as a chiral additive and at |east one polarizer. The 5 suppor t @
pl ates of the display cell exhibit 8f?kf8ation Iayers & least one of

whi ch se tilt angle of m)rethan[err ORI

crysta Uhari?'er”m The | ayer thickness of thetIr lelvo" °de b b'l Q%éréfc& ',f:j;\
‘[err]. 10 Prior - Art Such a display is kn omgbndh@m be. lege Biner. el%;seiﬁac
1982, TedmdelsGebiétcor respondi ng to GB-A 2 Slﬂﬁmﬁaa ird mhiwels ldes) GeradeHsiBitiaE!-i n

t he noli?o: liﬂ"yﬁynawetr@t temslfl'esggkrlh 'étawtltahaentaplptt Dig 'g#sepk!'%a'lft@rqh] As
& reSﬁth posntlver o‘%lek{r C r‘gm@eg gs»égg WI St I;‘%&isc iﬁiﬂnz%h %&:ist Im be%ﬁ&%tﬁved

in Sug ek WIO Lt A B r et g R&Rventionel-
di f f efgardubatz dndl reih@Btehd anunohoa‘arnyas&rad).econ | gbi AkissyREstaehBigen AELSHaditt Wdwrichzer

fr om Origerplotteni dyn rAatemnelle oveides Qiefrizr t &k esTyps ke Voyelb rufe$ip yatlahc rnelaas reor

decreag'si’ﬁgh'? n%ommdtsseagemeThe veﬂ'ﬂea?'?tb‘[ﬁ'a n' g'ﬂq Fties
is ma z"dSS} istgfschip Elpolar‘?"é‘atl s§ rich
effe gbﬁtgﬁ‘;""i,t: yﬁﬂ‘:s, SJig,,éj ?Wﬂ; 127) L’,“%n;m:? or en a iﬁe'|"r' ec %ons

of t heo pinl entatlon layers are either paral ainesanchperaecmdaanxA 57013338
vibration direction of the polarizers, ardhetAissighristailanteigefbekanet, die ejoan/er-

cry st§¥a"<2§¢f7£€ég'ér t hi ckness d and the bi rdsiflynas @hféém[ ;%‘fW%'StL%‘P?E“sém

paredp e%ﬁ? g%"fﬁ@%'h% E’ PPl ght . 1{'@‘*’6“‘*" ¥ des «Ba0 .50
that @plabloss okat B HAMGhas et'i“s#'@&qe% dat ﬁ""""ﬂb"@"}ii.ev ep e rale
WOKérﬁE&h@InYel&lﬁﬁmlﬁo rdriltidind @ék-AnThe pridngl Dalid |0kysGlsH ST96D,1 852931304 BzW.aNge
0. 95 stelividbkel lich bei 5L Darch dieShdhb ¥erdiils t abi | | Appl. dihgsa hete dr Ayg. aems Bbl Qﬁ)vstbhtgé' t he

SW| t c h‘i"ﬂ g"rd pmtatbémem grgell danyt, daspe | a aenﬁmt&an és*gst gleri Fussigk m-t?
Of d/ éx ‘?%IE: %’é;#h j%kgn}fy ngr: . % %ig ntnt l'blﬁtrl 33&12 lue

N Iidf
conceFaE'Isbceﬁleﬁe&ﬂ karzZeit §Er E | sp par;) I S At r| ven | n such

a manhétentddert Ermdrtgemgertrwnmanpmaga)lé I new seAu& Mebemnnmsmzeqe)rssfuamhb Wube
r ef reéh@ﬂmgdﬂ tlacwee\ﬁ;gbmsn@e@mdm Wi t t ciplexgiadesungeeignst. iuipawegeReinga gy 8% of

mul ti 5:{ %EE'E%“?E‘*'I et r ik a?ISt"gKm‘HFsi? cannot be produced.

I n Us d| spI ay %% f maﬂg\l\gﬁecﬁ Lhgidecay
%flérft"éru oﬁénvahh@n i's o6 H Tt ok biéim Rbed.-al

exh| bbdh&:h&n'stehéh ed@phiallll 6det $e@krechoi ch |mnel&usmdmlﬂngafah&nt(aéwotzngtlg&maksayer S

r ot at e %Wloalgigsr cetun |d€fl l%pﬂansaeorero Umhe %{’notllﬁéli Tlans Eh®er.i0-2 I13?@§ 126-d58)r al

' a5 &r einam /1o s\igé' ards‘and
4d N?\"rﬁ. ﬁgﬁiﬂ%ﬂ ?ﬁfﬁé&?ﬁfﬁéﬂ%d Th' onﬁﬁéﬁi‘iﬁ °§g‘ u%‘?ﬂ“ hiperey ép

] sPfewzhk" aRAib HerGScRidhtSOL I OPY  Dies R ! Hed éﬁﬁbr Ahzeigedddf sihbthgs be-
var| adickyd Ghﬁyhomm det Bbrdiiiiuvag esri étws Off apgahiiebersatArOptintif daxth dib edldenten Ei®l t age

i s mag8 eigditDas pmm‘aesse tﬁgttnhée@ehadt He'hémwm'ct!tffect The liquid crystal

| ay<r O9R hé%soqeﬁ‘a '"d‘l"h descrl s it don
advangg@f tatﬂd{jd? E‘Ff tipl ex B'ﬁb%f?eéﬁ'sm ¥praidek
CONVERS uh! ORA db.qumsl.kstro)s%e%ﬁ 08 ayw of LT haﬁlﬁg iR defii Ghitalbiy Rsatz st
Accor dneguyhgen deherBis d/p B Q)mrEslvﬂM akh ar elﬁarwdss/dfbl-axsocharssct eristic and a

st ron avie e QifpQrerwihet, andpewert si ght . —M@éﬁchw'n ngsrichung smadesf@nmdes

sui ta leoyngpryau siger 218 pt)S T h a hi t%nb' gty %E il ;;\
JP-A- 878 fan B AfoRS WG raR ahdddidlish, CF %5t .né?;f g S§J§ﬁ i ‘”wst

angl e dﬁi Bhvidise gadifiridbBh WirdIDa\¢idkstaAdig ONS  OMnediliolarisicHe LRt dhfrchf%ﬂa V3 d?iﬂ&rfg'dﬁund _
vol t agefgéfisehimadden miisd) lkénray ne avesigef t he dig Deppeldieching: A nedds " FIiRSigkristails jenei er

et al gellen q%@tl@%ml\n&adettr @t@ﬂdsut%tnd::gl qui d %eﬂ:ﬁéﬁﬂe;ﬂﬁgggz %mi(rg‘%g;eggmr
AppL. F’a%‘@ iplexgrad nigdr 92), | ed
O A o5 PTG o0t e

&
t he V|z§]§@-tbééaﬂr| b, SR L wééheP Idie bl@l gdet paral Mﬁﬁlpl nstétﬁrutn QBIicﬁg Wels@ﬂiu’r(ﬁyer
Thi s leachuinetkiekpiseheninktividrag redusien web| e f or denidiybkteheUiegang oén ¢insr biseh ex eing,

i nter d&h |Sdl @ﬁr agasmbmallowelaw'r@m@y%tﬁvel | 2y¢Riterp rRetrigbgspannung, Jwolp} dsidat Be-i on

of th °f‘ t dn?r: ent‘f‘a s‘?a%“‘}:gﬁ ?'“BW'H@ eines p#igen El-y st al
di spl ayn gﬁ: hr:ﬂeeﬁ ordance WI a;el&pah e?é'sfnddp,&t?x' ng
pr 0CeSg \BF rakt, a&sae énﬁé}natnmuﬁe EE&anﬁErﬁﬁ&verﬁht Dev. )

146- 1%)19!\%5 b zevisbhephd ateigh é¢d ofSchishtt i pl exi nDiedrfthdeng tiehint ﬂma:hhtamgﬂr Erkegint-
angl e dicke) ergibt. Dadurch entstehen Verdrillungs- & nis, dass der in der oben besprochenen Publika-

2

"-':.\.,I- I
R
.




!

range at high contrast® Wth a display of the initially described type,
this is achieved prinarily by the follow ng elements: 10 - The absol ute@
a

fvaLlif of the twist [err] of the liquid cr stal is equal to or greater th

[er¥

and Iess than 3800. - The dopi H % the chiral additive is such

ot Cifon beggnishene Bist :?»étseﬁekifhﬁs.ehtr&.ct i on %egiémwagfmun or Blindufgst the
front TSines @},@L%ﬁ sifefeic éUdItihﬂd‘he%EinﬁeWt ellt@'Flu ijkAdthiRRzefRdE
the frapdg @errlvedatuatngm vbrbiyreien sitadinet et | depﬂﬂdbmgumdhég efydgrien @ openﬁsmg
vol t agesigehiee Varinggrung biigh dIBWﬁélm'th @Ylpa- [ ze’dz lhlt jher uuwm'm3 eih¢ Zgile bidden| B

ol arl dep Af '@’ﬁdﬂ ﬂre5 auselnem
BI Iref rﬁﬁ%qﬁg %&ﬁa ngenﬁﬁgs:; plg‘:‘t:;r yst alf ?F&Eyuetn g% ﬁztﬁeﬁ&'g dGz'::

di spl aYydrden® Qﬁ S SW g e@‘f@be | 7 §et die ganze _

transiti pgsdiRizh Berlihtldel Erfirdludy ma@Meoper at i Stfldchel dagRnzeigs statistisuhiveiteiln/m i's

conventdmmainschemr And.elrttngm agr ar-aewesdur@nd ’f’hes?e"mm'nmmaﬂse'pﬁeﬁaisngh taﬂﬁmlugn

B & O e e Burch d.%éﬁoﬁ Spacef“ge'ﬁ § oL '°<fi‘”@?'" 8 eder

vi ew ngfiaé@:F gnem ru %esfﬂim Iansat ﬂ)nvent ' g %a 3‘ g&ﬁ P rrﬁn%? treifen-

I nst Bhark uankl atrd Bkt abi | itbnhige! BiREbde Fevsan by n,0pove
dl éiﬁ\HrﬁSBd'clﬂtidﬂldu&mt uan Flussngmmt jo cti6d Widbhi diecRighBuig deicStielfed autret ebapm Traange

by a readhcle ernleoéndem@etrmbssman mgr ?'"Qi‘ssom atgetwlawa t1rﬁed<r§1ht Gl&bﬁl@tmddfcﬁtrﬂf#n

al so of untershiediichen Bolgr mg‘{?ﬂate ;r_t uf g (o Tegorl \‘%

hi gh defff ‘%ann ‘Eesﬁiﬂe‘@i e éﬁ_ 5. achi e%é%i och ﬁﬁ‘ i

thi's 35grerbra i B AURieR beilHELIGHRY €N i OlindgRict) WiEHB Qlfe bek8nrt S@bé?n egma ﬂ ng
vi si bl ew&lféﬁ b@mhi (ﬁﬁibsehaﬁd e diesSichiflatiee di SplﬁmyrdhyngJUbérled Bdéktrbdie@schichten 6 und

birefri vayemereAbsiantiﬂeltdr fir cpi eéell,f ratagke | n tﬂatnd die Zwistherdunelzwisplantdiesen Elek-

ori ent asqher&ht'We ‘é‘ﬁ@'“ kyigt é‘;: e arizer, PF 3 g%;&‘ }Qﬂz 'qgg Fh'c %" 8
gener at l?enhll en au onngﬂg Pt hr@uQ gﬁ? Fs %d a
er

differi mIRQ &Eﬂlﬁmﬂ o@é?e pdMiisath r'ﬂgadf k Stgﬂu
applie Mﬁe?éibhsioaﬁéesdhhellaﬂ S%hélﬁéﬁeh(bﬂ- can th!eu&ebentdelbiemhtedn Predgetplatte 2 isty bei
sensi t mnehtywer&emse siledamia hevanbgend| far | zat | Jrenprissicnskatriebrebenfallsi ain émé@m!alee
of "t he arese ergmatmavelserg@qenat ed on enty ancsét°’1 ; %%@e’?% REﬂ%‘P? bpirjetyigt

&Y &t

the vie rface. ensure a very con ﬁse uzig"ggﬁ ag[e
h sC rd

i qui d %n %ﬁ%é:& e'c B ahSHdYan 10t he | @iiHlioh GRged éthh tF.quer rohRes ot

char actmdhﬁ&dgﬁﬁ daaja eut(;n |A§sfpma§gsmraer¢ 0 achizBi deksantyaub CHHB-638 @T8. Dér Polarisator

mul ti pl reikeregéwdrt. bsgigt: cont rast and a | arg e v1|1eKM"m d eahgrueh waggptasses weedeh. Bas

r api d s%/,n';tsgcH|I?sﬁlgﬁﬁlmh"'tl5'“3%9'&@“69%@1 y "%Er \5!"' F’aﬁﬂlmigﬁe"s!ﬂ"feaﬁﬁed?’or
| arge d s%ﬁ liﬁﬁgcrl ptl 9:9 sEREw %t | on
s expl mgf ifﬁ'éie" & ﬁfe.gﬁqf.' e B i nbel ol vy fm.e.ab.ém inGRBAGH RE
represefkge | N draw ngs. I'n the drawi ngls\/eﬁtegautenra,wadevm :ms«zPossesosso

section Gfg. 2 Kutvepi imit der gesaraien Wesiplung dacctir dibeannbist. WMGe idervAustchottt, zeigt, gstrdiesdra
shows ade§é:¢q5$'dﬂlst§ﬂs" 3,5 F#fnnur"‘gfut?jL ol 'ad spl ayB %‘!{{ﬁ?@% %'f %r"qgﬁ é ‘Jrfé'\qz
i nt erna ’a'F‘@ "&%‘Eﬁ‘ ure 2 atf é\% st
angle [ ngs " ttz(ejderAnze;[geT:Fas a par ied eﬁfg vhé‘ln@lg I’ﬁéf ah

operat i n@ugvglxbiﬂ%tkuvamdr &lheretléﬂnie Mgl e fserr] Figur 2 doedit fir ddér&yﬂichédﬁausiigsq&aay
cel | asgezelleinsitzveiPoldisagarere 3 shows contrast deatheerstischen Z'ysamfldnbmlzv@cm dem

di spl ay mﬂdwsemwmhlsalqacﬁnuz@ﬂg Pofarigur e 4 ngs é“"g'éﬁ'f' ﬁFﬁ’s P?r
of the ) tes@|§ "e SH a,}r 3?}%:”@{’%%@ di spl} E?Qg};( (3:
1]

I
first T& eBidote bi gu{u g daF OEE WHHRel Bl ggsaaa 1
COr r espghlvdids sanésaleﬁmwmaéerw(:e)a second g negem&eérauemkn WITIGEdes
Fi gur e 6 Figh6dss ihleinerasdnuegl naxbrfig. 4e- rat i o Fdﬂasuslsialls‘anrden Ttdgermﬁttelnnenstellwm
pol ar i z@psseneu @mfeﬂf\ﬁdlﬁltmﬁ CBrin fybhéneigkeibnt aci}ﬁ ﬁ {ioperd De’ Pagameter,
Fi gure ¥ rec nder? Errgéberﬁsgoﬂdl ng t Q éﬂ i zel %mlﬁ]:he
accor di g, nm? '?7 he aaiss Sk | an ur99l AP TKurve

cont rast Figa8 die b@ﬁctﬁle Hmmelnmansia‘me‘nmnpol ari zmy 300° @mtvatwpm (Kuﬁéldr) uhe 360°
pr oduct trdknzeohaldnsfsesnn AbhingigketigendertPolarit h one WQVI)ZM e'aercbestmantereSd:Imtrtdmkp d

Fi gur e Star¢inseiiungyendeigmPeadukial n xd fiibeine ng Kﬂsﬂ"b‘ istog
accordlq%"?'b‘"ﬁﬂﬂftﬁ'@m?°'a&m°’ﬁngﬁﬁné'“fe shovvs %é F@é‘b ° B"de
Fi gure §d:fe‘?fg St dAHIEERibn RIF GRS di ng to out es for carrying
out theaids MG hatA Fig. 5, und d/p = m/sso. m
Fig. 10 dle Fig. 8 entsprechenden Linien fiir
eine Anordnung nach Fig. 4. 65 Dies gewéhrleistet, dass der Verdrillungszu-

3




The liquid crystal disp ay shown in Fl(gk.{) consists of two glass support

plates 1 and 2 which forma cell wth er 3. The border 3, as usual,

co ps i st ssterid debFlussigkrstaiisohichestabilist uvdingdht Cont ai isg.gbRSOridntibrukyshdamgr 5er4onent|e
de't i ongme {ichr5180° w@efﬂaﬁdm ingiogt r i but edndsschiskef mddedISLﬁqhmrtgums&tMQl

2nd 2 ov { ‘° g?"ﬁé‘ ﬁ gggg’em the di %F aﬁrenpla'mrmtar:?tqrs hpwdo e
5 Wt DGsichbnGail sinkih Sl avoh dgapy Gont il Efém i kﬁ#é‘fﬁﬁ‘ e.i‘? (Ot
filled 2067, |owtsootahen .IDie GdihdHapas gaur f ace Estatls 2
have par bdi lgeshass tdeinpib lighen emcf]gelatbmtdebde |ay9ﬁ|&elﬂar@mﬁhgder0haftl ygsk&lﬂ:ht auf die

directi oﬁe’bﬁ'si"‘ﬁ@‘%ssg} ‘Eﬂ 'l'ﬁ”rﬁ‘é ‘iﬂg port [Ebertecdel Origntigaingsectiiht wérstanden. Dine

di rectlo%"':g‘lgJ ,grgflﬁ pg rtS '&9‘2‘ '°h!“ ?@@leﬁ’ﬂﬁ ichtung iot
matri X 2girg i bbiSRdc ng tl\p q,é‘m f gﬁ% el p(lt%qéi, Fe

'such as, Lifkstrehuriglt@gdg a@maﬁ@émnsegﬁent ar a dTER t w Polhrie¥
and 9 areEmpqninganlesavtmh 1) das3| das tVedaienid ayerSeﬁtwaadfaZt@ armga:rdert ans&am& ,e
bet ween YohéshicktHicks d ud@aﬂgay@nsdes/ﬁhsheet typeatthldema:bdpdiaaptamedeielhptsclﬁﬁzlan

bonded t'ts's g%d g fage nagh E%e f E%Pp Pt eaqreuc{vtssrseyecm ail! eSchwrm-
oper at | o b oy oo el Wt B ol e O
suppor sch ® IFlifs: n&ﬁﬁ ki %e&nﬁﬁ Hﬁ- U8 und 9 und
met al | | oGevammmlemeefdheaérorZuéa&es sbeigéaced babh RElaksBiofen 10! lﬁnﬂlﬂl 8kirdléin optimaler
(1 ndi cat@ldclm@lrdb9le$ehént!%slsdneuhdnglge'on e g?&r e KjtrasSneiehta Dieed Wirkeldrabenseitenden,
e.g. froif @Jmal S9teas h &agandschendnung 7@ gbeyarzygiswischen 30° By
this me e; ,;;L Vt%a put tHEd‘éQJTY‘Hb&'?F' ehssen ol
S‘naéﬁ H&I E

ze fsinn ch mit dem hrzeigersin
In Fi gUréoders di ot h&mﬁ SHIRER e, | QALY sageﬁgﬁaa,lu bt
12, ,an i it anmhnstamur&eltgwss& IsI53 ausHéHiet, assi s lrkl%ilfﬁlaquiIQEmeIlsﬂéﬂttEB'ch Q@fg:s
AsTt he marzmmsm@wﬁp bisi40% Dalef istzg bemch+ s pl adedWVibied Mezugtahfehesbreotarmsncﬁtung
Ia er 7 ta ddqsﬁ “E’P?f“a'i‘gcﬁ?fl E‘l‘eﬂ!)‘gsﬂ hervmbS%'m"éxce t for the ol ari zer
t he M n F| gu @@;@9&"?'5‘*1"6

efle
- '31 h hée bgpd fs
a typl C Eﬁ ﬂbh'r nsﬁﬁMﬁ lter Gll 8-(9 (ﬁﬁ blc b flc w'ep{uﬁ'ﬁeek At st s n
[err] ofdndkbekn»merahsqo Gim U ldieGd an@eqve'idr l.e. t meldlpro&ﬁéawr)mcziur& e.bméﬁuwdm des

crystal lung firmerhatb ddir cArzéigézblte denh |Bestagk t he aYihkeldwizpi@nalet Schwirgdubgsgjehtisig dekie
angl e [é}a zw'gchﬁ%égqj rt@d 3ﬁﬂ lreewabe\@rzusto t he sorderen tinedraplassatars 80 und der Higntie- of

the i g ’g“%'f% {0 SgurERwg ceuiely + pl afWOSTORIUBY AR EALLCTAHEHRRSENS! $8
. The arr%eﬁ Sonsk bé; Ewge!e "fa‘ixetﬁ Sbn-angl e F’ B dlé)ferJvfﬂ oh Wi CAVEhéd den

W t hi n tduAg, HusrmicRdnd GeJillist und Iier BQEI&US& the vakmpiRgdngsic zé'dﬁrd%ﬁ’dla)'lsattﬁr&f 14, 11

(curve |HIS)ab||§reVer}laI(e0&l derart leinggeng( Bt, rdpss( cur ve uhd/)den [Ceientlerungssichtengéh den drigB@O
(curve \ghgetmbswa %ww?\?fe%:a?%g%iq%@z@knes d ::grgf‘smg'hten B9 fur das 7 ssmt%?;wejmﬁeopﬂg
pitch p g t% ratio 5%

formul a: 199 %eit‘en1 5—1 gesteuertwerd nk 1) Thi g T\ll b er tf l & éﬁré:ﬁd

st at e ofestwifdedfefun rﬂué irfbalh AlescsSR- | S St ahd € u@- fZQﬁIwB'\é\é ﬁ&ﬁ | Iﬂ'a'her er-
addi ti orchbs fierSchalasitent ihintiestoms diphdetamaldi st ur lmrees occur in the display. The

val ues cﬁ‘fosﬁ% sipg a'amfse[ﬂe&*b iet mm@ieoieeArcor r"és o rﬁie Figurep GF 5rza|9¢rvn @FNQ?'OBSNIger

i ST S SIS

nemati c ebeaum(slyseéréésgcaie.f Yub rls@zea tion of bdhii: tedl u'idluh’l%n Asighistat 15,
I S count eEin asdepd Widhtige Payigtie dasd dds Pro-ght5e hanehseh Vendrilungad durak giné Ketee von sehe

system \Mut(trvon@‘ommmgup {l\muggi Sclggudlcke miatisiqrign o Eliesigkristalimolekiilp in  Form
i nvent | %sq$§$ 1’"E' @ﬁ' %’t fBumati o ofech UF 'F\‘it R'Mé"é%c‘fﬁ‘a’t"?g: ‘K'fg: ﬁ'gp
of the I| B Updgexer ézw'ﬁ Hhye of 0. %ﬁ( 5 Qe ékgﬁ(ﬂ'é{kaﬁ hmb %Jf
0.65 and’ ie Sfunktidhwéidel 8t af.ﬂ@n@abm@&@.d atieRy a SpeCI - /- wel ght

per cent ail;sslgltnsmllanhengeain Thaldimissive ldsat didhe nemat | Rie Hauqentdden!gllssuadenﬂimaelmﬁ«ghe :
per cent wikfolghetidaren D@h@"@ L@Pafﬂql uid cr 76?!'9 anedordpet, r‘% %ﬁ’fﬂ on

the Iay rraatgw l'S%':dqrillfsflte er elne |:%I zu IS i Bsrtl;dl'ﬂ;t ortert%‘) 1?@%?95@@"3 ie-

of the ojg ?srcﬁlclﬁ 8Qlisgérich s éhe nﬁ%k hérqm'léhtn@lruh' ichten 8
mol ecul eausergkrlataa abﬂ Weg@ u@egmtwdra han [eruFu]ISsiﬂG N$dirgh atkdebogahoPreileaer I |
to [err]lund nnd Hérsdoppelbrectienden, Engmscfhaﬂten t 0 be gedeoten dibicit deheentdpregirendent Ebdnen he
ori ent at‘?eérf"E s"samemdang lmeﬂfh t he menkieehtizungenannienfichse ey éellgfieqefe 10
i quid B %BEFC H"*’t‘%‘% % P additive. Further- nore, the Layer

t hi cknes? 5%":{'5’ g 'ePFPMErr] and the total twist angle within

t he dISp| ay cell has to be in the range between [err] and [err], preferably
between [err] and [err]. As a result, it is ensured that the character- 15
istic of the display, i.e. the transm ssion curve as a function of applied
operating voltage, is sufficiently steep and the range of the bistable



-rowed that addressing can take place according to the usual multiplexing
process (cf., e.g., |EEE Trans. EL. 20 Dev., Vol. ED-21, No. 2, February
1974y, pages 146 - 155) Wi th operating voItages outside this range. It was
found that within this'range the swit@Mh#6imes are at | dast a hundred

times | ongGkn Lib@yeRihietd Adhsd biws ik BiAfifls- The therne&ze.t&tne%t Gin tn%,a eﬁ SUSPraY
has a shapng ués Lichs Wid kil fechishah@fgedSy- | N Fi gblpBitel1 uRK&GRIP b, 5imhblickenariagigRid Ve
sl ope ofstdnhdeficie \ileddnindie eufoetendes w:rikbl ino VI) 2hDidlsdhibradicien sanagt €8/um. Hai gibseble

regi on (Wty@tgetses |pgsntlvomsfpmfaﬂm ghffor t ant Apasigatelle ind elha@rd@rerd’ lsﬁmjdo euxf
birefri % ﬁm %ﬁ jig gpure ﬁﬁg‘é‘""d of th?‘efei’ %@P'&a FUs 15!8 n fn
the ran ST e LB éfaﬁbﬁfﬂfi Vol er abl y ol oy éﬁﬁa%ﬁ mit
[err] Qie@ﬁ@h@ﬁtieﬂlﬂgsﬁ hltgh‘iI dgeikbing, efifey St al tél)émaﬁ?\(Wih vém zﬁ@l&tﬂﬁebane

i nvent | Oferdrillurigrdaremri23&iaotvesan now be expl ai herdeth dralricheass die bevechtagért Flussng-
linearly Belsahwmeehg htqneeﬂ_qiqn@ale"s:a@renpol’%tru zwa"mle @lerapit us, dise cye:
a§§

1
pl at e Sing @us LA fie Bﬁa Iﬂ' gneq| g |gﬁ‘§ '%}f 'F'sene 'J;h
rﬂlﬁh@ ksh&dlge

at an arfﬁ,f 'Che gﬁgfﬁg l}i‘f 'Eﬁnst and

he lehrﬁh' nkel p/ Sivﬁ hefa eﬂ}éﬁtgﬂn
eI | | pt i cedruyg padheiig. athd die Winkel @#rundlylier poé ar IDZeﬂhdng dﬁpelﬁmf mgch1pals F[umgkﬂﬂﬂl fed
operati %s/msm%zderm@dmmmw -Grist Ulufr ect | ofst dif nermatische Mischungd Zh-1848m \telgerand

t he di r e-RISYW Yf29¢9ep Negat! ‘2 ‘P"a n Zusaz vap 2.56 Fevyigh "tf
certain cﬂja Sgo oae ﬁt% h)'%'t'} d?l d| r ecf,“’Ir J@E tnh'"ej’ %f"qesiﬁq E;P s(t o
be the prmeemnum@, mtslahtua IRER cipdtdfigial axi s g u'k@AJh YeSyinRist. Der Winkel

- 1 mredi atiwby Aagdjgassie initt sinet Behichtdiekatdagdnon | ayﬁl’zwm?lteﬁ déﬂ‘&ethn@ﬁk@sMhtdnbdes vorde-
or'~ent at? twm |uag eainer ubﬁ@mthnr‘éetdnllgm @ desi br at i ean Lincaippldésatorso\dcuntiGler Ouentiegrfirgs- t 0

t he vi briispigis@lisy "e‘adéetqn f|eF' gt getmee'epm pwfqh ht 8
o S e o < R TR

11 und der
pol ari Zafe nkeW ez.rurla t¥rufig srl E@db briyd
whet her dake dfpr bmt:mﬁherﬁmhks@fnsﬁa Iéklulel pti Cal'dngsspﬁil:taslbé HOAE". 1h Snngslnd d|e

per pendlde@rteﬂusqwlc rsatdl déss tdegr Mﬂ@e"mm@ct i on Kpnsirpdticusnen mgm‘ebeerhe:r pleh cfall.z dass

1 1. An (‘5 rﬁeblg rhg:ttlsqhgn kael —-45° sind
sbovens T R BT e g e
pol ari zees |eru ﬁﬁﬁtuﬁ@@ ﬂ)au werm maeab &bk geand
[err], fpdevesteré¢refrdldrisand 600 Jegtsl Sdamt U o dbit &) diec ORlinatecdia g

e| t her Gd:re(t&wusee @rlem@wngwphtgmmmge The tllelbuﬂelt deyi Areeigenadliiigichianf Einheden.

withr es‘%} 955‘?"6‘: "#?'ib?' 'c 'r"% etwaj o tet‘ i hstfugﬂd\) f’!ﬁ‘ﬁ' E!"é"'?@ an-
def i ned ﬁ%‘?g 2‘1 o a1 §§i‘t~§ﬁﬂe f ﬁ%’&ff{ ikcidad % a{%
winkel v eth ﬁh@h ué) oper alsé Fal é?ﬁ‘spﬁaﬁlaﬁa ArdtinBhd Rdch B
i s esseniingsdchightiviie dﬁ&ﬂi& eaSnfaua niogicht D&NSM SSiKVia dedlebeiden Winkdl Bamd argleudwkimug

opt i rrumﬁb@ﬂgknatsn 5 bestedt steemmmlscheroMl y dﬂhe qul pczaerneﬁélm gewfaeattewemﬂedg

sui t abl éc 1 40 t’ 'ﬂgfa ({J vmterq, h ltqu e|
e - R
orienta oél ‘%l'fel tris ﬁ‘tf? Efall e rdnung
recti onane nHD o bl brétAufyf vohhnelsp raem&ers 4510 néclnmjl &R die Wikkal find @ 1gegensinnig
di r ect i aatsrberkich lastrexki sieht vrini 258 K biy 863K.8, 9 hBSNerdm (elgqude] Dledtlleﬁsq‘irmlen

the att athé@gplt%ibe f% \ﬁaﬁu‘ Zéﬁ)h‘t' 238K rati o e“ tE‘HEG hej s h{é tr::l';‘
angl es " ,ﬁfﬁé Seilh ﬁg;l.sel y e ‘egiggﬁt eft E%EECkS%&
schemat 'démahﬁlﬁﬂ&em lExverfahre S die spekt fe rﬁrﬁ%lﬁtﬁk

expl odedie métrepﬁﬁetdnuﬂgehemdasgotvaturwanof t he AagesaDReRaaipe befridt 130 nvpdear Dieajes
10 and Xicht-aigestewertemt thstaml L@ydtet) &urgnd 9 amesvehdn lmtramrlialtrqs:e deicainegt Multis

Locat ed %@W@e#”tﬁﬂée B ThePleragd vog 100: sipdwiefolgii e [err] of
the I i q %:gy h;'u (‘6?' ctggil n of liquid crystal nolecul es
alifgh QJ'AE? alizagettﬁ,etpﬁ'aien

an

)y smal KukeAt angubegvpl atel ets. Support
pI at es NG LIPIaRE Chwise vdrd&énelﬁﬁdaf s have been IVaFt.4eav ltootrastvbrdaalsedfé%f
cl ari ty.polbfisator 10 und der Vhiereh griigerpttefl t he c&hve Br é’s-a?'g?ggeﬁd al on% _3xigs
of the C’é'l"‘{e ng‘ ﬂ'Pg?fee derdnegigedBti on of the i Yes=d °§1‘ﬂs“'e ﬂg"s"
oo

di recti gRE€C Sten es L’a’ﬁ"zers 10 and 11 as
ori ent ai"eaﬁﬂe AT "é'&'é P aREdt i on 'aa/;%mhﬁ"%lfﬁ” """ J"f%f\'n@tfd’ﬁ? ed
by sol i Geriltreré®derRhelde étegerﬂ@swzsme COr I e g¥ARGHgBRIndzh aé\ﬁscre@.am kot EEE t O

t he sai d Eineé anddre tbasonda@s Ibevothuge dusfict ed axTmng. i BhcDele Mas Merthdlotis unV.qusttdaen
| i ght) defdsierm deg Erfingung-Hesteliads eiges reflel-i n ®3whi d 1100 bei eipere Multiplexpradwgh 60:hir e
counted as positive in the clockw se sense and as nega- 20 tive in the
counter-clockwi se sense. In the cases of Fig- ures 4 and 5 the liquid
crystal nolecules drawn in by way of exanple, forma |eft-handed screw
which has a tw st

@




angle [err] of [err] going out fromthe front orientation |ayer 8. 25
The vibration directions of the polarizers 10 and 11 are rotated fromthe
orl\gt ation di rectlons of the orientation |layers 8 and 9, represented by

the dashed lines in the polarizer plP33218phy angles [err® and y. In the

arr ange%Mer \?JN?XH& h%r:\ AP |a4sap6? |f’mg| €s J«a id Jln e'gmalguse%ﬁ S\%ﬁcht&&%iﬁ iG\éﬁg- In
the arggiw iviz0 dér GlitnBerengdN| Y [ er kdhe von dJPS
negat i H(Ehtunbé'h gdneasé Eig.| ouidrEpwurtérenuana)l € speci DietRay. 8 macht aémysdaﬁyaiiﬁauetememe

rul es bemeihededingunger-gef undesdmfemm apli- The i annxwrvhetmbsmpelmneﬂolar@atbearwsi -ul

inar 'EQ""SSS"e"]aU@s nge'ﬁé?' ey ¢ @ nigpst ”B" %lCIR

and a gg.f %”E?e"ah?ﬂf'eé' ‘["8 tBEchige L qw‘ﬁmf gﬁe\% o[’%ﬁ at i 0
inthis case is -0.75. The first orientatia y.g.,rw |ﬁdQ§ ,ygegﬁ i que
vacuumayeppsitvon of Si O at ¢Figl® - an a«rgtemmkel[mnév],enﬁm hh’@n@‘hrﬁérﬁ pI ane

~and al ;}Fg\s the adjoining Iiquid crystal’ nol Bchidues Mode giner mitaweiioladsatardnam t he

tilt aPdffe bet ween the |ocal optical axi s '9’1! qtrrqums-t%aamga%e"% K'%Q
ori ente;t)bgp 0ﬁyer and the proj eggi%_gp of t {'FE eche rgxop Ra 48" o
pl ane, e orientation dir 1 'on, armumf gt,,ggl g{ jlbenT,\hgdeo@nge%)lé; of
vi brati (ImbéitfentFEanflﬁQﬁi B@éitiader X¥itikelbe- and t hRen SiER RAfiesdliciOWerkt voR Gi Sa5°Qhd

ori entmagetderathsa ankt, &aiscaohﬁéﬁi <affjued of about ~3®3 umﬂndesmdmdhmanmentFat | on
Layer 20° |<d‘//e§ lgﬂfe i ch gilendst dabei gin Apsteliwinkgl ven istvefseA0r gn-

However 't I}4I yygr to t94FRoY or

e s R i Y
of I\/Erniéde)ﬁmagéyadd@a@ gl (mmmtber vei ghthoaér alsftfe geftiessahenadéli in ded Rehnung
CRgl eshi (KoveB astFig. 3)Timinght-angewahlcr y st al Refladonsbeatried |angé_r‘@ntnevequdeellsictier| c

ani sot ?eb s‘@ﬂd dig durkelyyigletie fizeige (Pla§ence ofwegender drmvelt
?{ 'E%j"?"f%eér 'egf' mg?% K

gﬁgegd b o éﬁ? %ﬂé%?w aﬂg@% ,j!j‘e vgsscd%"ei‘??e"t, t:;’vr%e il

addr esg e&atmssg.mg Qusl rvoul ded ) eX| ng rﬁmm&%&ﬁﬁz, k ﬁasﬁaa{eatuhﬂgsdhﬁélfe-
ages. agwerl6 96d V Heowor, tdieedaa(gﬂnehsenedwnst at e (Riissigkris@itenizelgel Bit\Grdssem iSivbtwdnkelsen
st at e {dstve ‘gh*m's CR H“N?hen 'ie the che§ ha |ZEdeEb ep bei|den diblighedNi ¢
in theldner E;E-:ﬁj 7b?f 3 ad IC)gﬁ ejui an TeghnglodSt i on

wei Lme f oansatorenl er
pl ate, tr z6i ?‘Ip A pl ate, |gs us #Ween the front |inear

pol ar i Zeei di eamnhswa.gerfmaa einbl Flasdidkrip| at e ]Ratil’ﬁﬁnéiﬁbéﬂér of the display can
be cor stalbgshohggly 95168 ta}2392t (Marsk)an excel L ahiitiplexiedparedfiissigkaistailagzeiagiite s

i ndepeﬂé%|$t81DéI)KMan© A 8 %7 dz@! "P{t élzwelrplanwglegn Tm%;f@%?'? dwfkx @8- 30
ing ti f t 296 f)’(fé’l ed
enbodl IElEJ}{jJ&d% Luﬁgch cke 6 (r)nn%r? X IS of 'ém |r?g 29 euggg h Iegt IELE\

: . if gssl@é?gHsfendaJm a.tgeb nlss@gelte@fii) . 5 mrnA:g |§dﬂ3l&ﬁh6ﬁ1 chi a&haus%tz The | ayer
t h| cknea;Sged:en s1ode HfHar « |+ 90‘b1|dia aulls EpL?ay el | 3FElektralepchivhtere(®, T)iautdea Ifneaset-

pol arlzréspn{pbendefu'r@a rbl Q'PMOF‘ 03nd a n dsn der Tragerplasten €ebr 12,

Ot
ori ent eP%f éﬂg ﬂiﬂﬁl‘% by, qyfPiBRIEPaGRden, yd gﬁﬁx’ &
T T e
nei gh Qéhrtlicngo tal m) ecul es isn SbHeberd d”e"ﬁlﬂé’tﬁfent inGinySach§! arord

axi s of ihbauén Mouedthriy)sistabs rhaximage Kont | | t amgt end¥on2fsfenwindesteaspecdie bemaclhe

pl ate pasanélaltﬁﬁh@R o1 atye ﬁﬁi%hﬂ"e!aﬁﬂs d bgrtey élueﬁ-gkaﬂg!'mlewet EE( a;Uﬁfefhtebt al

t Wi st g_ i rrqe ra ° und lie "‘"I‘landed d§ qledpka op| chs
cryat abie “Jf% ;ﬁ'}eﬁ,am cA84R Wi v':’ﬁii' e s°£ame§2 Cper
cent bverm uua ras§ Werte/fir déninoat e |5de lnto the ce
birefr kélgemﬁerAlﬂumﬁ nZd:Htraél&né) theprefisch®, so thatm:mdesxerprmeoldmamr UO): quIBG‘S
[err] Berﬂmu |bestjtigt. d febé&gme nien vi br a-de@mgﬁn Gnordw'ec#qse)ﬁlasolﬂcftt H\E"S hepnt
L neat ° "’aﬁ s ';%'“P i *ﬁ%ﬁ‘é (f’t\faiii di fBgf Hs‘rfﬁ b Sinet SeHENY dﬁi@g;‘ﬂ;
ori ent § E oteChung M, Sovié" T bq:h (311 i 64 16 :
e%m ﬁk@ﬁ’fda&@ tﬁfthlﬁ@r 11 and the ori erﬂuﬁihlg%n RHelchAd:, idaes Of
assom ated orientation layer 9 are [err]. Gen!er\asirlllmr(@esesaﬁhss@@sta Gk in
Fi gur e 3Fir die Betpehnung ést ein Multintaxverbaitol e s aredégéﬁ'leE'%ro E "in‘ihl'gi}e? ﬁe“ d

for th O%%Q%: Yago 1&gt £ing Sehightdi "ér"Plj" and t Eﬁg Jnd 501," r PSSP ce
deheith gt

Versa, S hI v #Igsérbl In fBF Cate ZWI YRk Ekevm)t age
Uin V@fa“l&)n RBn Ok Gk1ab e, Ik, CAle e &B'@ﬂbmﬁipp est#ll%s@elsﬁllss(ﬂ) agmi N

arbit rarrwetmltmsderldmek iéchéh KGrﬁsteﬁ&ﬁ&onﬁCUl’VG Beragindshiggister yddr bleich 0i56 phdiideiner t he
non- sel(@ctéas. einglVardridlueg kordPsp2 20y | ff t nslerpldieh®x95dstat e are obtained. This
case corres- ponds to the arrangenment ghown in Figure 4 where both angles
[err] and y are chosen to have the sane sign, positive or nega- 25 tive
(yellow node). In the second case (curve B) a deep violet display in the
non-seLect state and a bright display in the select state are obtained.
This case corresponds to the arrangenment shown in Figure 5 where the angl es
—7-err]-and y -



R LRI BT S
-

are chosen to have opposite signs (blue node). The nmeasure- 30 nents were
carried out in normally incident light using a Tektroni x Mddel J 6523 @
phot oneter. This photoneter takes into account the spectral sensitivity
function of the humad eye. The voltmgnm swept at a rave of 30 nmv/s. The

nmeas- ured contr st ratio at mgree of rrultlnpl exing of 100:1 35 are as

foll 0\365 van zyve 1 429 SQwie ein Verhaltgisvpn, Sehighidicks zu Gpog-g
VA Iéb ﬁj nent hohe von d p

12 cu FIM‘ﬁU u rdén Die Flgf r ddutlch Uass inh Faifé ebdfim

vol tagaﬁe. uﬁgas ganmehhﬁemsaabptsel ect Eﬂ’éde)&_bn%e% .e&ﬁena&férﬂ&&l dikiten-

al rea pdingynaen kopRen wig folgt Yeselis | s t hapn itWBE(%S 'F oyr da"fde'gﬁ'@ewm wenn der

nultl of 100:1. In using two pol ariy '}99% ugﬁ

rel at (3g.4Q Lhkg orientation digggtdyons acq\ggté’mgket u"% L S o Eé’%ggr en i
general condi ti ons have now been f oundo whi hb&lﬂ&“Mddé)&heﬁ-Hha& rida Qﬁ-erﬁm
opt i m:md contrast rati o CR These condi t Reffexioostetrisk adbeitenierbAokegszell®Figws

15 i [err] gaéﬁgur e 4?) ghal( @9n entsprechende pl‘ée,rtp]von B ~ 45

-vol taglea&orglastmhaltmsnﬁ\‘eermttaemlselltanppea?r| nglen iZelleCEik riaximees KdntrasBerhiltdii TR was

(Figu BBy ~R 1 n both cases t h&FPMge of a&ﬁt@éd 0.7 'rﬂ‘b QSR tF ] is.
val i d. YBalorCRagH i &0 B6Rkn 6 Widkdibe-1 €05 (€ pgh by 'ﬁ° ié’hsﬁw e on 8 2 A5

di spl @ygeldarattibesch@iktSRber <yBat @0°2nd  (yel kaw oBalph. 1h Berdbd llteﬁaeﬁsmma- in
Fi gur E0°3s)/v/$fi0 giih t he ot her hand, condi t [ uan_s_ttaabel &n Andte‘llwﬁdkeldpntehfens 29" steep

vi ol et l:ﬂﬁ@ 'ts(t?)rﬁlffuﬂb( Bsﬁeﬂ‘! 48).at e bpmmn]m lsfdeg obct ai ned Calignvl%on? in
21]%3[ 4 ?\enlg éte ;gg kﬂ.{i& ﬁg% angﬂ (3 ra ? ggse vo E%%ﬁ‘nﬁaﬁ ie en deuthch
Figur ﬁat BatT e) i Hisht-InGdnan e neasmarxedstﬁmab ras ofnite h(nw na& aer

funct teo rZusthnd Hne danigl-eiolede A]lzewedelauctrhe conweuermesdc(payelteorAuér&)zuh@der&'otaeéato-vm th
wo | Mede)k § E r| zers | n. §§ transm ssi ve'ﬁﬁ@é@"@‘?efd F@t‘#@?‘im"%mebe'" bes-

ot
A Li quidist of - 95 5¥e fenyastvy 2.5% S 811
('VE kej n(? lt » r(g Z%E gfk:zllged fO nﬁlﬁgesamt ermoa&;:hiﬁ t?i LIﬁﬁelne OC
angl egwas 6[uad I7] hervor, die aa'§ gemeddend Kérd- angl e Flassi dk}lstalfahﬁldeaﬁiergrésﬁﬁnﬁ bl&ﬂﬁﬁnk@l-
[ er r ] rasnartélvds ORireAbhian ekmteomaumm BO. 15. bBéreich, etieukudemiih [desbei albe dbliched-TY. 6
are femte'tcheeB ingupg (Rbeder (3 fiiy eip;delienose | (Tvisted Nematis)-Zellop emepben Teghnolopie
bl ue "l‘;ﬂe?'f’f"B’Jrsa‘)?'e[“ER a"ﬁg"SS“t"P bg-5 reco@‘?ﬁi'%s t‘t’ﬂa‘t“ kap angle B lies

ar oun enfn\@ésstﬁ-.gQ@MFHéanQWsEuaﬁL rati opiRnednsphitie 22:1 in the yellow
node, stﬁlirﬁﬁihlxi{g Y | 98,6% zLi-2892 (Werdky) t he bl UEMmi’iélémérEb@Fﬁléhlg?()lstiliaﬁze@)ﬂltwm
cont r 25% Sr&itl i(Mefcld wid 1:8%CR 15(BEDRH) ves cPear | y dvsiplanparidielen Jitagaplpeenr (1, 2)s die0
twpedet%)'e [Verdrilungrbetivg qReX %‘E‘h angl emitgingreimrapgung (3)1 me?rP'I? ilgent ues for
the agg'f"@ s‘cUAE chi d'ﬁtﬁet@?‘t 4"OBE; mum com P15 rstal%tgfﬂ'e (Roglite gF{T‘Ettlfsc B by
subse- sﬁlteﬁ%ge%@ﬂ&l@h'f@ns Thﬁﬁ@o o?)ﬁlt': Bgmé’rﬁa'm’a eh ¢ §satz at'e

Fi gur gén meni\ﬁbdasm ¥ Res g die SRMFG. ant «cont ragibkirbBenstMéHtéh (857)auf deR FinleR¥ai- of
t he pemshiecheraf fiit tenr Dlage Mddei(Bknes®).d and teneedirdgefplattagin2}e An as wel | as

thea%geeﬂfeew [dassFdar Wiheelcﬂohfmt%ﬁ'he@ns a mul-t fay ilil@rdles%ﬂdﬁ'b o@rlemerunqssqi"qh er
t hisck Yode fisei ’L‘a"'ﬂ‘a ? Ib t nd Bnary ré?ngdé nidaRen ”58 'f“ etf ht
i RIS s‘tagj TR i 2 o ol T e

-5, A Ihdladuh Mede (FL70 kteiaaawmae RéMSt ant snét r{d%ﬁ]denenzmﬁieszanstwéd.e m.g&re of
[er r] trastiedhéitjis @Rdninetwatbisct ddutlichygenin-t hi cknesent Bissigkrstalloblekillp derad . ausrichtee
assunget. Auch ertvtrwtﬁake§8ntndé9955?m't Rat , i ndespdiedokale opische Achpq des 6lu istallsi ng

In thé‘é’%‘;'éf"lc ma’téteﬁa%g Ké&fras C}\aﬁm Eharl er :?el?v}/?mé \;g(r?tﬁ r%;segﬁf 'gggsﬁgl%tlénilﬁene Of

about %mgeelingbeﬁmcra WeHéE flir e\!r? in-f 1

[err] Res areidﬁn Rh Machttaghdne | thectstibche| €T r] EOihmBEBt&wsC‘eﬁs%Rt Roldrisatbr ﬁbghrﬁ'elﬁér

[ er r] BemehnasgenrbestitigB@eren Ergebnisse i dent he di ggbreigencAddrdrwing hdass\daspiod hatzwsd'reg

oper atFigy éﬁnﬂ#ﬂl@%tégz‘%%d@g{l%"vﬁe bl ue ﬁ'\ﬁdéﬂ Aysgitt 'gé%ﬂ%?e@gggﬁ Iues
of [erMfma tie a ?Fg

finall; T q}‘g? ! %pelb'ec 5% g sfeﬁr] and E@'&S eke ,%,.% 'Qwe g WO cases

rrentlone e ti t angl e was assuned to be -29i VerﬁhlﬁmbI(lopddémues?édnsta&qsput ed

opt i nurﬁmdmt&ee&chnunatustem MiiligékvernsitnisSO | i e derl Zelle lvgn [Girigitierungsselrictt lze Qrieatieir ed
val ue§’°" 100:1 vorausgesetzt, eine Schichtdicke von %  rungsschicht dem Betrag nach grdsser oder

d=6,2 ym, ein Brechungsindex n, fiir den or- gleich 180° und kleiner als 360° ist,
dentlichen Strahl von 1,5, elastische Fliissigkri- — das Verhiltnis zwischen Schichtdicke (d)
stallkonstanten von Ks/kz»=2.5, kz3/ky1=1.5, und Ganghéhe (p) des Flissigkristalls (5) dem
ein Verhiltnis der dielektrischen Konstanten von Betrag nach grosser oder gleich 0,50 und kleiner
(ep —82)/84=2,5, eine Verdrillung von ®=-270° 8  oder gleich 0,95 ist,
. R —
6 . .

) O



- 14 - because the conputations assumed operation in the reflective node
which gives a better contrast ratio than In the trans- m ssive node becaus@
of Awe doubl e use of the polarizers. a whol e this invention makes

‘posSible a highly 5 YuLtiplexible, Qﬂ:ﬂhz‘@ont rast and fa$t Liquid crystaL

di splay haying @, LROGS fdedbRVhag ang' RidteretBoiisdidt @P0Lih hidRanischer, Biffus
manuf aCt\MF«éﬁfﬂ%@hﬁé}% srgpih &fbrf:ﬁtfemﬂl@ s-0gy Of gfi # In@&mégéktor((‘llZQVI&besa-ﬂ‘dn (st st ed
Nemat i C r@@iuhg .der vorderdrb Orientierungsschicht (8) 0, 131,12R1GssighistatianzElgeinanh elnem der An

MuLt i pl esineb| derdriigeni Winkely bildat, diisss dpayr- haV| ngsmuqhﬂd bi$ 8n a:hegek
pl at es sprun h\nma(; holqr@pm clagajrch ‘,f dem
¥

e aus e I;
t oder
crystal "gﬁ‘%‘ s g‘é SBortlbd " po ﬁ‘ﬂSZis%ig ) Ewéfiiuﬁzhna. a]frrkanu i
chiral iR i ‘ie.gre isehAYBihisi el.msﬁdeaw HaC BS UBlzeib@rs
support LPl GErEK%n el Anzeige Oftineiért i | on | ayer Sp(:éit;vg@jahmwendblyl ng said el ect r ode
| ayers, betdaeems@ﬁaltemdar hezélgeqimﬂ denylst al™ (5) is arranged in tw sted

confi gurre!ttwdr’bemat‘mv%r?"&mf%e zgeitesy j ghtR ° I at
| east orRetisPspALaY, ; J%?ers al |q ; m?'fﬁ‘g 'c%genﬂltﬁe%_bgawﬁal g

crystal HENRRNNE f,"sa”esse g .e that the T-Oggx wruslde&sea(xr %) .ﬂénes Baallales
i qur d crysib d.as.cﬁtha&.e @amﬁéugenbmndan l7ay equitidvec @ HoutréletgBlgfoement uneoelbile; han
50 Wit h Hakerfiépiertéilosivdie pl at e Iane - at |east umn@ tah Hayidel (‘ééf‘é %ﬂ‘?ﬂ?f”

t

- so that tath'rsslgknstabmee%nqs eF’a‘at Ieaéac%i: - %?ﬂ:{\c%
and a | ( d crydf B st(B apiqheds Sul
char act %ﬁ% g:e 'Pg" n, ") alzie qfstde ntﬁmuﬁfsdés%rze}dO asé 162)| 1 qui d
crystal hér 0,8 1 2 anragpne or| ent at | on 4 agse:buérm dinvixintation (85 9)grosées ear-
than or equelissigkristatianzd rgsanmth Iﬁesrsmthrﬂarda err dessu#aenteeﬂwml'@%s&mca@ Qb*Fta't'Hé'de
ratio ofdurehy mkelllihﬂehmdeﬁss erér"%n of (5)t‘f'i’és g Yy ,.g') A pla e, ot
great er Flhasighuse % ooirne On 9., tzgan rilag 8&'5?\5 s aligne! roleuies
directi 0 | on o 1 e f romvoﬂﬂ sad’ahgﬁrcn{tél(ﬁ un&@ﬂd@lleﬂ’éco&ﬂ@be

witht he @@fgkﬁ},&ugﬁe@é hﬁ:ﬁ-An’%nﬁtrdm dm‘ t he fraxardptique lacat a trstal liquidera ge89 carich
t hat, demad-gekdhgze&hndthﬂaapplbl didelyizehent i ng ebé ¢ a tatiothtormes urpanlbldf"}clma'mdﬁ-

ly pol arAmsmrrobueg!ns Fljesighriatalls 45) srp%sﬁrc%er oI Slus de ar?f'%n'?

ecause '° err refrin un encé a
(5 i A R A e

switc bn ruelbgsaﬁéht KiBiAdSts 51iétl ON f r om- amé |éba§seﬁrcueacosamocaqi dapeistalt li-ng
vol tage and these two operating vol tages arcelldsuﬁbdelmomye EOQMaWHCtétISé engege
of the di §pFla§‘s|gkaq1dlanzelg€ nacn_em der Any _que I% di S t]'lijr;[tg
over t heSF\WCéW Isa’q r%ﬁﬁ@u {;lgf ,eu, @ﬁeﬁéﬁ% @? ﬁt %e% ation &
accordi n e met ﬁsb frdr, a inth {a fehta brfeQ/ !ébr%ﬁﬂﬁse
(err) an r(ezsaai rgésShda&mueen 0. &apérﬁnrebu &gtk 31 80t infsFisdre 2 360",

prefer abhr)d dlesmaﬁgnﬁgﬁﬁht[:w dds varered PBO [4rr ] . —3e rapport entrg | éparsstucdeywme (d) et

di spl ay tacsamrsjﬂﬁgmtcde@mnmrgngsﬂﬁa#@@ﬂ' teri zeePpsp) H%"%ﬁ'\é?'ﬁ?sgg(?

the twi sY:’f@ﬂ'e"t r%'er't egcréf‘\wg Béﬁ de'[‘:i() h the |“F s%g"f%‘f e e e‘dﬁ&"%ﬁ’d’b‘

pr‘e.f/el’ abf %“n‘%—{mﬁé«% Whd cryst ﬁblﬁ%&‘% &Elﬂﬁfoq la(} thon® d&p&kAn
gl

h
3, char- et e 11 6 arebhampi (0 Ly hio6| il dlroctionStal
(5) is gﬁ@aperans‘ahmn (00, 1&Xnoedeséhen §nd, Gnd rienty mndde layequghe diotgptation (8) anté-

accor di nepwah! @lecSchwing urcgthtunacqeewprﬂeelnu n thaﬂeute é fli "h‘ﬁ '!’“'S’Pq h' 't'dg'g@f

or i ent at @’?'"SP‘Q et ol g‘“' fifs.% N F A Z‘?ﬂﬁ th il
accordin }’?' uari% ﬁ,me r.g;h ris&tioh Yol

poLari Ze{O, ( mit n@rﬂle Jﬂ@sni:ﬁiaﬁg S pRRr t p atsﬁloﬁ 33 tenéiomaé abrlice aﬁbhﬁ éd&e lqye Ie
refl ecti g Omhti@eigsschichi2(9) ljdyeilareineprievi ded, qmdasterwlelémmd atbmageeswmlnmér on

of the f stomttenWirkeli(B.a) bildew) forms a ertain "“T‘ ?t' '3, ha&gf
with the cﬁ Fleasqu "arzeltgﬁp Isepgletr t e f% dF% "1"‘81 St hud Gob devde
Li qui d claet &L&'ﬁ f;%tua&y one il b dévid dat e W@ L gbered
in-that BM!OL. rahs%ﬁfrsS( aJ’nentnr ovi dedsonqutthoind dé bigtalsiiite actaeatenaf affi-
vi brati orun@£r|chi069 fdeﬂrthgqheh@m rzreerntn@rirﬁ)gs W t h tdhegaletr ect | on of orientation of

t he fr onschiohi @n&)alberlbalbﬂ@l jiegen( 8) | anddt he,di rectqeﬁ)ﬁé Pliﬂg:\"@@!ﬁpﬁ'ﬂs 8452 §UEar
pol ari zer a‘% 'W'ﬁtﬂ apasige ap: g! ¢h &p i"t‘f)r i Ent afP?ledgféS:ﬂ ﬁﬁg%glg & LRAnt
layer ( 917I\I|nker5 &:3 ev%ggt\%?séh ﬁﬁ la revendication 1 caracténsé en ce que le produit
zugsweise zwrschen 30°und 60° Ilegen de la biréfringence (A n) et de I'épaisseur de cou-
10. Fliissigkristallanzeige nach Anspruch 7 che (d) est compris entre 0,60 pm et 1,40 pm, et

oder 8, dadurch gekennzeichnet, dass hinterdem 6 de préférence entre 0,80 pm et 1,20 pm.

| | O




8. Liquid crystal di spl ay according to Claim6 or 7, characterized i
that the absolute values of the angles (err) between the d| rection of

Vi QLatlon of the linear polarizer ( 1% and the direction of orientation
of the associated oriéntation Layer 1‘?!331 }’ are greater tan 200. 9.

Li qui d CS’.?EEL_\@J“ dHefidhbgya ARePlidli &%ufvgntd ai M 6 _Ofrieftatisr \@feRBES)! CKI%II‘IQ%&EQ%E the
absol U'ﬂa&eﬂ@ﬂiﬂbﬁﬁ&n 0fcatab@risaled l:@é?ue la torsion C trode laybrs, betwekh which &he liquid Erystal {8y
(ERR) dnerigaldiquide (S)cetintedaur He asmtlmlehr ], pr faesrged n dadstedeonfidueation withidn &60.

10. ungy @S@P isepntie 249y et30@°catdi ng t of t@llsaatmglrt a@slesto théplanecaf évemzeée; in

d vO o i
that a“ffE n‘iﬁﬁi‘c hagﬁ c,.sia.?.q ect' TR ref'ﬁf‘fag'f ‘?f eiﬁ.‘n P t he
 ear PRl Alohdibtioh bl laraclehot o o afé’& .ng AP o
C ai s wépib Qlé@ctnmu&.ﬁ&ﬂﬂlhile (5) réstfs t € Shtthiglorié IIdy8d haaragthtea ngR! df mord1d

t he seoemejom(gg)aleas ei ther about + [err] or mbmsrtwnthresbdmtoallmgilmobbemgecount ed

i ety e i e
_ e gel. Ele W ¥Bte a
cristafig f 'l‘jfgcié i*tfe a‘"& Fﬂiﬁﬁg"t gﬂ?e"m'&&& | afTESHlﬁ % ss &) PGS BRLed é!i)el €s

qui . aves; ElMemQAUHHicRh 2 éridial lidutieSBREntUNE Cebiiad ﬁianTO;Im Whbrécdrigdddn thatl QU1
nbmat i goequetbpduesteaRiendizationk Nl alsccarge: esent ant- thasbsalntevaiue ofithetwdkit ehe:ctrlelluque

posi t i tasiséan ogiqusl dgstiardvu ghiup sdul polarides  coucheid-cefstat {9 Gul ke ol fom enspbrienigtiens
sur | eé"‘f"’ (510? Pl'@lﬁ?‘é‘ﬁ (él J3) ﬂ' de bas'éy‘i; foar her is gepater Haﬁ“ehe@a' t 180

si rd
d ori e ) {:{ lzg?z stcﬁrg wrd Sus emtli{ gﬁgﬁjeo?ﬁe raflo Qill rethlttﬁess
Cri st akion §iPpbidieu ante OHBﬁneCaQ lh giur atd on(dt)am@ @9 ARG cHta (8s brestsd ON
per penehcﬁduﬂ @biientatidn @b 3 célele dan@fatiort dontthanom@jualsto OGO andlhshmaalor gqal toes

rml,ecubmérleu@l@) yreangldaéterning, p.ex. d'leahrom qU| deo% telle facon que |'axe optique

el ol Jlgg}ﬂ% el GOl BY °'1::éz#§'§‘f?::"a§3§ﬂ§3§"§w e ,

(10) a @@ém paldfiseli8 (18 er e, su@NkHae depéiidingOoh Bk a a.eacu
tra- venpe dqulaussdbies latdigtiohal csclutmopah ar i seWoltagsl the otigigallp linéatip ﬂolanzeldahgmue-h
(d) du pokiissgrsntérieur (t) mlel ctebe dmsmhs de 1¢vmgsnelligtigaliyc pelarized te diffgrenty e:@emS | a

tor si oft uaeiar@wr P"eluf ng,res tebec F"He‘ 's&( nd she b"?f"'tﬁ?
coucheP §§'§ %mt?? i %t"% we g'ég) giﬁe égéf )gg)v%déﬁ*‘r"%%
super | edetiGn %n 3— ﬁxch@ "ofiéHtatioh € dlspla % é’vﬂl@ﬁ\ﬂr bveE BY kiR dlrect

' 6pai §9)oktenR pmid (By).e pas ) d&ansutmrsfrddnahisquolacbeco(na):paatlmg@olt
val eur aB;ElémhtLdéafmn é en;taéhq:we um A 0 5@egnd tmsq;wneeitaeew @@@deenvﬁbls)a -95,
- la dﬂarlrev,emil iog Gcsw‘ 54 gri !'tafange% rd'sa %ﬁ' qur (‘é % of me
wvec | SRR IR e ;‘@% < gl el e
ri eur e difiretid o%ri% Ltl(ﬂ“ﬁ ui .o n' tal fay B&oRdirgSt8 @laim 1,
| i n6ai tienesnd) oaﬁébﬂblﬁfahtes&uslfpahéurdﬂezb a torsi (ﬂiara(: pize@in tHa th@rhumﬁdflbiréfgﬁg%ﬁ& (A
n) du cr9. Eément/d’ hm {G’Ftal anepoihlmtl Ss&t i otAnkand laper dyickneds (d) isrbetween Q.60 wn. | a
t ensi ot 'ﬂ‘@“é'ﬁ?‘\?ﬂ % Eﬁ{ E&esl e corg 40 pcpreferpllybptween 989 jiehange

ext_optTiE o o r eet't, erren EL 0 S ki S |
p et gty o8 bein X ccondg b SN Ry et B,
deux tenfo El&ﬁerdﬂaﬁi&ﬁégbﬁensidl’liimdizlshuﬁﬁs keOT Stwakt dRgl€]ofcthe li@GdErtal ¢B)NiA ithieecedl &

bi st abild retefididatioh 7 @ @nearsctédsézhice qu'it Bsige, etbetwete§4%°© $Q9f etﬁfesa v4!}=°l86mi

r 6par t iPEva yp 'f'f!fc's&!fr a zsié ar‘g@“'ﬂ?as ﬁ !9"'8@ | ‘ ac 'd' t
1
d@ aff'é’"ﬁ 9“?‘? }' £ (I 'artt @g‘@ﬂ s ,ea ﬁéﬁa & ce
que | e pg Qie F%v dfc Jnk Q@Gﬁ Awm e qui rdﬁﬁ% cfa 1( d)
est COompisd én darqhé R sOmbdi premniet anbleltﬁ) g¢tim et crdectpnrze«ﬂ eﬁc (heetllft argleUat&Be othen et
1, 20 p i second dnplke (y)lest égale sdit a enwron +90° ! -orientation layerislesstHa® 5. 0 131 216 3
EI enenisoiy éagnmrqghg :a:r@ﬂe]s e oo qgﬁ_é mL|qU|d crystal @fqlgnqc 9rding, to ag%
[ T
(6,5 e Eot R e et oo et el i
orsio “bet ween whi ch t he ffGJeMlSrgfﬁ flector (12, 13) are
Claims provided, and the direction of vibration of the

1. Multiplexible Ilqmd crysial display having front polarizer (10) forms a certain angle, for ex-

— two plane-parallel support plates (1, 2) . ample about 30°, with the direction of orientation
which form a cell with a border (3), 60 of the front orientation layer (8).

— a nematic liquid crystal (5) filled into the cell, 7. Liquid crystal display according to any of
with positive dlelectnc anisotropy and a chiral claims 1 to 5, characterized in that two polarizers
additive, (10, 11) are provided, and both the angle be-

— electrode Iayers (6, 7) on the inner surfaces tween the direction of vibration of the front po-
of the support plates (1, 2), _ 65  larizer (10) and the direction of orientation of the
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tw sted configuration with an axis une val eur absolue conprise entre 240
et 300-, et of. tvvl1 t at right ang&e% 51% t he pl ane of the plates, de
preference voi sine d'environ 270*. §Et one of the
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du cristal liquide (5 A |"int6rieur de la cellule a is arranged in (j§>

(5) est S
ou 6gal Gh 2&? zrsactenze%é:\ t:ea t 1:he dlrectloen o " anzezé o ﬂ ‘ a[:@u?cﬁ dn Tfhe
Bl ane. of fehRErB A Ree e W?{Efnd‘i‘h AELChage Mafis79b 8o rhawf Sl o ey o
- at | eadih oddefaioards zier aséocidledasriemagdd SO t it argh (BRaRIHe ssabnddanglk, (v) is either
car act 6rlaxe6e. %wrwagu@ah@m gle t he I'f ghebquad-98%0r abqubl°zthe anales beind eounted
tvmdce bet @éﬁ%’ractm cl tht%‘iﬁﬁ’d F:\gﬁ:g;ﬁgtr e couéf]%‘;sg";’l Q:’f?rﬁ%ﬂ“i"ﬁﬁseé%‘t'" the dirggtipq y
and exi t°
- a Iayer t hi ckness (d) of the liquid crystal (5) 6. Elenent d' affichage A
cristal |iquide suivant of less tham 10 pm characterized in that. une
quel conque des revendications 1 a 5. carac- - the absol ute val ue
of the twist (Lp) of the |lig- terise en ce qu'il n'est pr6vu qu un seu
pol ari seur uid crystal (5) in the cell fromone orientation ant6rieur
(10), et un r6flecteur (12. 13) netal li 2 | ayer to another is greater
than or equal to 180" que a reflecion diffuse situb sur la | anme des base
ang”l ess than 360'. (2) posthrieure, et en ce que la direction d' oscilla-
- the absolute value of the ratio of layer thickness tion du pol ariseur
ant6rieur (10) forne avec la di- (d) 240 pitch (p) of the liquid crystal
(5). is greater rection d orientation de |a couche d' orientation t han
or equal to 0.50 and less than or equal to anterieure (8) un angle
déterm ne, p.ex. d' environ 0.95. 30-.
- the direction of vibration of at Ieas%,the front 7. Elenent d' affichage A
cristal |iquide suivant pol arizer (10) forns an angle with the
~direction une gquel conque des revendications 1 A 5, carac- - for
orientation of the front orientation layer (8) teris6 en ce qu'il est prevu
deux pol ariseurs (10. such that, depending on the applied operating 11)
et qu' aussi bien la direction d' oscillation du vol tage, the originally
linearly polarized |light be- polariseur anterieur (10) que la direction
d' oscil - cones elliptically polarized to different extents lation du
pol ari seur posterieur (11) fornent, res- because of the twist (v) and
the birefringence pectivenent avec |la dfection d orientation de |a
(An) of the liquid crystal (5), -and the contrast of couche d' orientation
(Qb(anterleure ou avec la di- the display is optimzed, rection
ientation de |l a couche d'orientation - the display is swtched
over by the direct (9) posterieure, un angle d6term ne (P.
transition froma first to a second operating volt- 8. El 6nent d' affichage
A cristal |iquide suivant age, and these two vol tages are outside any
bista- la revendication 6 ou 7, caract6risb en ce que les bility range
of the display, and val eurs absol ues des» angles (P, y). entre la direc-
- spacers (4) are distributed over the area of tion d' oscillation du
pol ariseur lin6Gaire (10, 11 ) et the layer of the display. la direction
d orientation de |la couche d' orienta- 2. Liquid crystal display
according to claiml1, tion (8, 9) corregpondante sont supbrieures A 20'.
characterized in that the product of birefringence 9. Elenent d' affichage A
cristal |iquide suivant (An) and layer thickness (d) is between 0.60
glm la revendication 6 ou 7, caract6rise en ce que |es and 1.40 Iim
preferably between 0.80 pn1and val eurs gpsol ues des angles (1, y) sont
t ouj ours 1.20 jm conprises entre 20' et 70'. et de preference entre
3. Liquid crystal display according to claim2. 30" et 60
characterized in that the absolute value of the 10. El ement d affichage A
cristal |iquide suivant tw st angle of t he I|qU|d crystal (5) in the cel
is larevendication 7 ou 8, caractdris6®n ce qu'il_est bet ween 240" and
300", preferably about 270'. pr6vu un rgflecteur (12) netalllque

r 6f | exi on 4. Liquid crystal display accord] i ffuse,
derriere le polariseur posterieur (11). char ummm H t he
a |qm

dielectric anisotropy of 11. Elenent d'affichage A trist sui vant _
the liquid crystal (5) is greater than or equal to 5. une quel conque des o
revendlcatlons 7 A9, carac- 5 L|qU|d crystal display accordi ng
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