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Broom Ro ad),emlj’ﬁﬁined bylPh¢ |Sﬁfsect| tlw'ulhctrodes on the two substrates Examples of multiplexed dlsplays
are the matrix displays descrlbed in UK Patent Number 1,458,045,
In multiplexed dispiays all electrodes in the display receive a non-zero electric potential, even when -
they are in the OFF state. Consequently it is difficuit to provide sufficient contrast between the ON and OFF
§5 ' states. The contrast can vary with viewing angle, temperature and liquid crystal material as well as applied
voltage. As described in UK Patent Application No. 2031010A a figure of merit which may be used to define
multiplexibility, i.e. the usefulness of any given material in a multiplexed twisted nematic effect display is
the parameter M,,. This is the ratio, at 20°C, of voltages V,,{0°): Vg4(45°) which are voltages which may be
designated as necessary to achieve the ON and OFF states respectively. In fact V,,(0°) is the minimum
60 voitage required to achieve along an axis normal to the display substrates 10% of the maximum light
transmission along that axis for a twisted nematic effect cell: the incident light is plane polarized paralie! to
the surface alignment of the liquid crystal molecules upon which the light is first incident and the analyzer
is arranged with its polarizing axis perpendicular to that allgnment and paralilel to the surface alignment of
the molecules from which the light emerges.
65 Vgol45°) is the maximum voltage which gives along an axis at a viewing angle of 45° to the alignment
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di splay. If such.a display is designe@® 080 646 num performance 40 at a

gi ven V-.al ue 8fectE %ggne {hgtswsgat g : es%QJS%F{hL maiﬁjﬂuinst agl @sruiny qu|e .a'{ Pelcé?ontfgratke Lan%

per for mance. ST gy irbes o0k o s moprun tabor o acn Rl flkclon ahe Lot

vari es frhom dikeationg théQiitectidh hsving el owdadialieddt V@S Hependence of operation may

be desi gnat ed @ idealnhatdrisrwduld haveeW.g eduial 8 justyreaten thiaa griity setati arvent stnell chefrgedrvapplidue

‘ON S@t e aﬁ’ld‘;‘mq %“‘gg%”%ﬁ%%{%}?ﬂﬁ@%@ﬁ# ée)N\Ftﬁﬁf EE%CWE%g °$(|?F?é." ?%;hproperties,'
t t . {] S " Vi ] . .
e et e b U el W b Al A

cyanobi phenyinstefid1 €7 mgmivabdcitoteiglasaliavicr. & GorMl, whideisltemsider inbtid Iba Fdwyenbiigh.
tw sted néfmti dn GKfpublishell Rytdntpeplicationdoe 20314104 ER-e—8956) tithie Jescribaddomala redyvie
paé

typi cal val uggudsd by éﬁg@%@f‘o m‘qgo}e%w g’ég P ﬂz?%% cgsggﬁg;gweb@ég‘;amwgmrfg heve
oo IR onéﬁg%}égﬁsﬁgﬂ it rhe b,

hi gh. Anot hefwhizh GdesiabW ds d3sibiBICar® bRBIRSY, In SUVIPEeesOIV |AV/ATP RAFIiRARF0.5% pai €5

to the“nmulki {obrepdrdai thi0By% @br Gt fanE75t ed nematic di splay. Ml tiplexing involves -
appl yi ng el ect YKpuplishedfatent Apptieatior hne 203391 Acloesshew creginesrRiastbgreBg/NV (MWAT) is less |+ -
series, .-each‘hF'é&f’.’éH:L tb 18 ?ﬁgxﬁlp@ﬁ%g""_‘éﬂ"g’.‘“ eH""ﬁ"Qtd“l i/'f"gs agr:e ‘},‘f.'ﬂ;'(‘ifgf“ °"%g._;¥_ '
twisted nemafblel f el S amlliot hiibrein EIAVATI lood ~.&%§§%:mf@x FIDls Hea Uiekne
"€l ect r odego ObkainpBRs #vmeisukram;aﬂe&sij@eamh 85d 88% parlcel pl exed displays are the -
‘matri x di spl aystisithe porpbeedf infs ibhéntiknitte provibleiartipid cystdh B12@Ad for Inmuitipieed tpdstadagmatic -
di spl ays al | digniaye shawines? reasonably a9pd multiplexibitity g welbasigdew yalwepf AVdaY/pT)@nd also a low * - *
potenti al, e}?n -ﬂ%@%ﬁﬁf}z‘mﬁﬁpﬁﬁ' ceppindtion PLthese SR IR @FAPPYy et Reingdetter than the

di fficult ;o Draidréig DUhd dréseft hveri el @mbtidlRLIIRR Ral BRpEMMoR 36 table For e asth@idii

The contrast creddl nisérial \bF tah muitiplékedgwistell Gemdtie Ngleatrabptic®l aislay tdhhpridesC b Vibikfate of

mat eri al as Gehdonerts AFanddihsyallowsige. As described in UK Patent Application

No. 20310 1OA\O%§{%%§ ‘fa high pqsitiWh iE'PF"l*FaiPiSB@RYs’eH npelifing cpmpenent having a meiting poi_nt
.Com erit
shen

mul ti plexipi 8:1a/16w 43 }tué f aﬁgﬂmﬁ Ynell;ven material ina o
nul ti pl exed twidg wfﬂﬂi@w&% i%ﬁ:?b {ﬁéoalg% cleBthgRRIMR R thdPddec; This is.
the ratio, awhééhesmpone@iaA féohs faremsy Braode.ifdusive byMakigit ofithe coigpdsaige and\ongists Bty
be desi gnat ethixtuse ofSerepauads haviog atetmiea) eyaphigro@iend indludisit igashieresomemspe baving&pynula-
In fact [err|®i'doWhe ni ni mum 60 voltage required to achieve along an axis
normal .t ot he di splay substrates 10% g he i m,gql ight transmssi@p . ..,
al ong-'that axis for a twi sted nendtic ec\ gl :""the incident light Is "~
pl ane pol ari zed parallel to the surfacé€ alignment of the liquid crystal
mol:ecul es upeters\RiishntaiRyg grdug lbvingsupfto 7 2arbbmatbdestid and t he anal yzer is
arranged Mth its polarizing axis perpendicular to that alignnment and

parallel to the surface alignnment of the ecul es fromwhich the light. -
energes. 65 [err] -is the maxi mum vo g Whi ch gives along an axis at a
viewing angle of 45[err] to-the alignnent 0 060 646 directions on the
subst r at e “sufePHEEsats - f dis "‘Hﬁﬁf‘(fgﬁ‘?f’tﬁr%tﬂ%gsi on along that direction for
the, sane cel ""¥HERAME PRI L0 FIREEeT '3t he four possibl-e-directions

direction having the | owest

whi ch:are at 45 to the alignnment dire ons _
hase - equal o | Ut G AR AT

val'ué of [err]. An ideal material Rwes
uni'ty so that a very.small change in ¥

wherein R is n-alkyl having up to 7 carbon atoms; . .

wherein Component B forms from 26% to 50% by weight inclu:{iv_e of the cbmpositi.pri and consists of one

_ or more low dielectric anisotropy compounds, at least 50% of Component B being formed by one or more
55 ester compounds having Formula |l as follows: .

' o . Formula I

where R, and R, are independently n-alkyl groups having up to 7 carbon atoms, and wherein Compongnt Cc
forms from 15% to 35% by weight inclusive of the composition and consists of compounds having a
clearing point greater than 80°C and at feast 50% by weight of Component C is formed by one or more
compounds selected from the families whose general formulae are represented by Formulae I_V to Vill as

&5 foliows: -

60
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practice, other liquid erystal properties, e.g. the tenperature range of

the nematic rresophase,- have to be tabea bnhaeaccount as well. Although
cyanobi phenyl 3, e.g. m xed toget her Wltﬁ a cyano-p-terphenyl, have found

wi de. uselntvmsted nematic dIS ’ it is not easy to achieve
multiplexing with them For &k ' . $Nnent i oned abof@”’h‘é?s"é
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M2O may be reduced by mixing &ya @ 8r with benzoat eFemiians.
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not generglly have | ow val ueR fero WRer e t he bedrhed vi
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)
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and consists of a mixture of conpounds_having a term nal cyano group and
Jincludes at |east one conpound havin as follows: [err] Fomuia IX
Formul a kewhere [err] is a n-alkyl g g-up to 7 carbon atons and 40
46 represents a trans-1,4 disubstituted cycl ohexane ring; and at |east one
. conpound having Formula 11l as fol | ops= [ . “Formula I11 '
wherein Ris n-alkyl having up t® o : Formula X

45 ’ . . .
R-@_co.o_@'_-n' © Formula XI
.R@_co.oa Formula X

§5 . - . F
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_ : ' R_—-@—-C0.0R' Jormula X1V
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V\,her_eji-'n Component B forns from 25%to 50% by Ve ght inclusive of the
conposi tion and consi sts of one or nore | ow dielectric anisotropy
conpounds, at |east 50% of Conponent B@h@60y64& ned by one or nore 55 ester

compounds having Fornula Il as foll . [err] -Formula 11 60 where
[err] and [err] are independentl|y c8re L@g up to 7 carkghua x
atons, antd wherein Conponent C for om 15%t % by wei ght inclusive o
the conposition and consists of conpounds havi a clearing point greater -

tham 80[errf and at |east 50% by weight of Confonent C is formed by one or

mor e conpounds sel ected fromthe fa es /Mnase g?c%gral formul ae ar; XV
represented by Fornulae IV to VIR % -_ : .0 060 646 [-elrgorﬁnula l

Fornula IV [err] ormula V 10 _

[err] 10 R Formra VI [err] : .
Formula VII [err] . R @: -gol-a ,@,—; mhere each R Famula xvi
I ndependently n-al kyl having -up to. dar bon at ows<and 26 represents a -

trans-1, 4-di substituted cyclohexane Ling; the pergentages by wei ght of
Conponents % B and C adding to 0': abt Lye dielectrice, 1w
ani sotropy' is neant a positive die Qc Ti € ani py magni tude greater

than 30 3. By 'low dielectric anisotropy' is neant a dielectric anisotropy

osi tive or weeeedch B)s ingegendenttyd-qlkykhaving upto? catbpp.ptams,sach R’ isipdepsadently nallylcor n-
((:grrponent s nf a'el‘—%‘Y H‘EH"!?)”PQ?P%?"I'H%?‘WEI 3%30 E)V"%@?"é’ﬁ't“nd'fa' W&Hgﬁ?gﬁ?ca?ﬁ%amms'

hi gh cl earing point conpounds of Fornulae /M V\to VIII may form 100% of '
Conmponent C. 35 Conponent 8 may, in .m“- to the ‘ester conpounds of

Formula 11, include one or nore conpounds sefected fromthe famlies whose
gener al for gulgpesaitea fraRi Asinbaicldaycydfatreraneaiog B4 t 0 XVI |- as fol lows: [err]
Formula I X [err] ' _ "Formula X 45 [err]

Formul a Xl , : @

30 represents a bicyclo{2,2,2)octane ring. ]
Preferably at least 80% by weight of Component B consists of ester compounds. The ester compounds
of Formula il may in fact form 100% of Component B. _ ) o o
One example of a class of compositions embodying the present invention is one which mt_:ludes:_
(i) one or more compounds of Formula | and one or more compounds of Formula itl together forming

35 from 35% to 45% inclusive by weight of the composition; =~ ] ) '
(i) one or more compounds of Formula I forming from 35% to 45% inclusive by weight of the

composition; _ ) )
(‘;ii) one or more compounds selected from Formulae IV to Viil forming from 15% to 30% inclusive by

weight of the composition. . _ ) ]
40 Preferably, the one or more compounds of Formuia | include either:

Csz . . - (?N and /or n-C4Hg CN -

Preferably, the compound of Formula.Ill is:

" Preferably, the esters of Formula Il have an odd number of carbon atoms in their n-alkyl groups.
Component C may inciude one or more other high clearing point compounds selected from:

. - RCN B
w o | . a—{ H’HOHOHH}%H' .

65. where each R is independently n-alkyl having up to 7 carbon atoms.

45

5




50 [efr] _ " Formula XII 55

F-[err] Formula XI'Il 60 F 65
[err] - i FormJIa XIVd,m 0 646 [err]
Formula XV 5 Terr] ormula XVI [err]

For mul a )(V| I oeepp]hcatlon toa twnsted nematlc effect device the composntpo peegtding xa/the progprs jraentigne
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(ii) one " ng B?PiPhg from 35% to 45% i ncl usi ve
by wei ghi’ of % E@@g,gﬁi@ﬁwoﬁ, bhrs g O1e ®6r nore conpeunds sel ected from

For nul ae e alFhdn Qledtfdal %rgﬁn?,&%dumﬂ usi ve by weight of the
conposi ti on mghre4shdRrseffmheéndc;tpdetdoehgnfeGomror eremorrpounds of Fornula |

i ncl ude eit hngurfseﬁ' $.]7 show schematic viewp df the device of Figures 1P with typicgbaddressing veitageshe o

0 \& f Fi fguf 1 t%bcompnses a cell 1, formed of two, front and bac slides 2, 3respec-
corrpou nc Oftlvel?@:pace% um apart )y a spacer 4 all held together by an epoxy resin glue. ITn%ro of the front glass

slide 2 is a front polarizer 5 arranged with its axis of polarization axis horizontal. A reﬂector 7 is arranged
behind a back polarizer 8 behind the slide 3.
Electrodes 8, 9 of tin oxide typically 100A thick are deposited on the inner faces of the slides 2,3 as a

25 complete layer and etched to the shapes shown in Figures 3, 4. The dispiay has seven bars per digit 10 plus

a decimal point 11 between each digit. As shown in Figure 3 the rear electrode structure is formed into

three electrodes x;, X,, X3. Similarly the front electrode structure is formed into three electrodes per digit

and decimal point v, Y2, Y3 ..... Examination of the six electrodes per digit shows that each of the eight

elements can independently have a voitage applied thereto .by application of suctable voltage to
30 appropriate %, y electrodes. .

Prior to assembly the electrode clear slides 2, 3 are cleaned then dipped in a solution of 0. 2% by weight -
of poly vinyl alcohol (PVA) in water. When dry, the slides are rubbed in a single direction with a soft tissue
then assembled with the rubbing direction orthogonai to one another and parallel to the opticai axis of the
respective adjacent polarizers. When a nematic liquid crystal material 12 is introduced between the slides 2,

35 3the molecules at the slide surfaces lie along the respective rubbing directions W|th a progressive 90° twist
between the slides.

When zero voitage is applied to the cell 1 light passes through the front polanzer 5, through the cell 1
{whilst having its plane of polarization rotated 90°) through its rear polarizer 6 to the reflector 7 where itis - .
reflected back again to-an observer, (shown at an angle of 45° to the axis Z normal to axes X and Y in the

40 Pplane of the slides 2, 3). When a voltage above a threshold value is applied between the electrode 8, 9 the
liquid crystal layer 12 loses its rotary power, or optical activity, the molecules being re-arranged to lie
perpendicular to the slides 2, 3, i.e. along the axis Z. Thus light at that position does not reach the reflector 7 .
and does not reflect back to the observer who sees a dark display of one or more bars to a digit 10.

" Voltages are applied as follows as shown in Figures 5, 6 and 7 for three successive time intervals. An

45 electric potential of 3V/2 is scanned down each x electrode in turn whilst —V/2 is applied to the remaining x
electrodes. Meanwhile —3V/2 or V/2 is applied to the y electrodes. A coincidence of 3V/2 and ~3V/2 at an
intersection results in a voitage 3V across the liquid crystal layer 12. Elsewhere the voitage is V or —V. Thus
by applying —-3V/2 to appropriate y electrodes as 3V/2 is scanned down the x electrodes selected inter-
sections are turned ON as indicated by solid circles. The electric voltage-V is an ac signal of e.g. 100 Hz

s0 Square wave, and the sign indicates the phase.

Each-OFF intersection receives V for the entire.scan period whilst each ON intersection receives 3V for
one third of the scan period and V for the rest of the scan period making an rms vaiue of 1.1 V. Thus the
material of layer 12 preferablv has M, less than 1.91 to give a reasonabie contrast between the ON and OFF
states.

55 For similar displays having more than three rows of electrodes the figure of 191V is reduced
-accordingly.

This illustrates the |mportance of the parameter M.

Suitable nematic mixtures for use to form the layer 12 in the above device are described below.

Small amounts of a cholesteric material may be added to the nematic material to induce a preferred

60 twist in the molecules in the liquid crystal layer. This and the use of appropriate slide surface treatment’
removes the problems of display patchiness as taught in UK Patent Serial Number 1,472,247 and 1,478,592.
C 15 about 0.1 to 0.5% by weight and CB 15 about 0.01 to 0.05% by weight.
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t.hei r' n-al kyl groups. Conponent C may include one or nore other high

cl earisng poi nt conpounds sel ected from0 [060 648err] [err] 65 where each

i s independently n-al kyl having up to 7 carbon atgoms. 5 For application
to a twsted nematic ef { I C Si ing to the present
i nventi ol may be m xed tﬁg{g%et hgfaw&?at?ﬂ? E&P% rrgwll y form ng not
more than 1.5% by wei ght of the overall mxture y active :

4- aI@I - or - &l koxy- 4' - cyesofsi thnyd@cﬁ(@ WHif 6 ak cigddi tives. Such
additives are well known in the art to Rvoid di 'k

Pref~eT;-ab|y, the esters of Fornmula Il have an odd nunber of carbon atons iﬁ

y hi ness ari sing
fromreverse nolecular twists. 5 - By specially fornmul ating conpositions
in accor dance WiThédfotidwing mixeaest aré exaeples oihnemetichteralémbyadying the dnvgation|which may be
materials 1 '“ftb?r#eua@mic?}h show rel atively | ow values of 1/V ([err]),

e.g. less th "4% ?’ff o.[Bgether with low viscosity e.g. 36 cps (36
nPa. s) at 20[er rt :@ s%l:eﬁ]rgtlo'bupis YoRgh renBifddlto gidesHOl Fdraiskion #thR angle of
pr esent mventu*tmna ﬁbrﬁal&&ﬂ'ﬁ nalises p@kdtic asll divided by eeyvsliagk el ectro-optical
di sptay-incisudes -two dielectric substrates at |east one of which i's '
‘transparent, a filmof Iiquid crystal ﬂ&t efy al ‘sdlfdwi ched 10 between the
substrates the nol.ecul ar arrangement”‘?5 *he z?rat\pr‘{sa being such as to give
t he ti- sted nematic effect, and el ectrodes on the i nner surfaces of.-the- o
substrat.es zfoom-smbuﬁbmueloeﬁtem 16r thé @lipleasitp 85a inkteridl inqwistd cemsticapermtinea tyvalcal - -
char act eri zedvaluaf¢rhatnxmhe>fmhehimrahvlsajomss U%Q‘(fqnttummrta'rﬁ?)fr rst aspect above.
" Exanpl'es’ of deerééV’éﬁds?PaieﬁN S"e I { Ll now be
descri bed by WaYan ) ezés’)e?m e tr aj% gﬁg"%ﬁf"ﬂs'ﬁ%ﬂ ac 3%§hy| ng |
drawi ngs Whgr ei Rrapfekdhed tﬁe eJa et‘ﬁncﬁ@ urd’ér@éﬁlﬁ erfseflir@lioh ot thelbubRtatas) foFd Gibted
2 IS a secti ommativeedv of Figure 1; Fr gure 3 shows a rear el ectrode
configuration for Figure 1, Figure 4485005 a front el ectr(s_)gﬁocg,rbfm guration
for Figure 1; Figusgm (Pa) ,&hezars.haw schenatxi 100 W:)e\biheﬁf n Fi gures
1to 4 with,typical addressing voltay8&+A20 The di spl ¥yl48% s H0%ures 1 to
4 conprises am;setg,lm 3 exdistedBschiaf beiod, front and back, glass slides 2, 3 _
respec- tively, vgpavs °)lag dufiidd abpae) bt 0. a spacer 4 all held toget her b an
epoxy resi‘n ‘gl udatid (i thbntat-epftbworuntmw ghaéﬁwe@rsm@pznqnspraseﬂrtaa; s dsﬁ._"
" 5 arranged vvr‘tfghg 3ee0ng £PrEPQRLNt prss i thefirst and s8ePed $BIPPIRSSPAINe M N "7p°

ar ranged, b&Ai 1 "8"BHERTPB[EPIZEM 6 behind the slide 3. El ectrodes 8 .9:of
tin oxide typically 100A thick are deposited on the inner faces of the
slides*2, 3 as’ a'25 conplete |ayer and etched to the shapes shown in -
Figures’3,4. The di spl ay has seven bars per digit 10 plus a decimal point
11 bet ween “@ach digit. As shown-in Figure 3 the rear electrode.structure is
formed into three electrodes x1, x2, X3. Sinmlarly the front el ectrode
structure is formed into three el ect r odes per digit :

45

50
) _55
60 -
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and ‘deci mal point [err],[err],[err].... Examnation of the six electrodes
per digit shows that each of the eight el enments can i ndependently have a
vol tage applied thereto -by appli capi 8590 uitable voltage to 30
appropriate x, y electrodes. Prior To S ly the el ectrode clear slides
2,3 are cleaned then dPMIE A a sol ution of 0.2% by wei ght of poly vinyl
al cohol (PVA) in water. Wien dry, the slides are rubbed in a single
direction with a soft Mixeeut then assenbled with the rubbing direction

ort hqgonal to one another. and parallel to the optical axis of the
respective adjacent pol ar €98%8t\wien a nematic |i qui8i®YYstal material 12
is introduced b ; : i de
surfaces |ie along the regp® re\ ubbing directions with a progressive 90
twi st between the stitge @ @ ONtage is appliedsto the cell 1 Ilight
passes through the front petari¥e¥ 5 through the cell 1 (whilst having its
pl ane of polarization rotated 90[err]) through its rear polarizer 6 to the

reflector 7 where it is reflectedback again-to an observer, (shown at an
angl e of 45[err] tq-d4hg @ |l 4p axes X and Y gn'the 40 pl ane of
the slides 2, 3). Wen a agq_alove a threshold val e is applied between

the electrode 8, 9 the liquid crystal layer 12 loses its rotary power, or
optical activity, the nolecules being re-arranged to |ie perpendicular to
the slides 2,3, i e. along 7 Z. Thus light at that position does not -
reach the reflector-CgHam effect back to theoobserver who sees a.
. dark display of one or nore a digit 10. Voltages are applied as-
follews as shown in.Figures 5, 6 and 7 for three successive tine intervals.
An 45 electric potential~e{ 3V/ 2 i anned down each x electrode in turn
whilst -V/2 is appi-cg4 @- C OO % £liec rodes. JpNeanwhile -3V/2 or
V/I2 is applied to the'y alLegtrodes. oi néi Yence of 3V/ 2 and -3V/2 at an
intersection results in a voltage 3V across the liquid crystal |ayer 12.

El sewhere the voltage is V or -V. Thus by applying -3V/2 to appropriate y
~electrodes as 3V/2 is sgamyed down et¢ctrodes selected inter- '

ti

. 'sections are turn - el CoQ: cxcles. 1The el ectric vol tage
-V is an ac signal o : 00 Hz 50 quaxe/wave, and the sign indicates
t he phase. Each OFF intersection receives V for the entire scan period
whi | st each ON intersectiontecelves or one third of the scan period

and V for the resty.®fH.t 1-% ‘ @I g,an rms vqiue of 1.91 V. Thus
the material of |ayet 2 A er§ xS~ ¥RO Pess_than .91 to give a
reasonabl e contrast between the ON and OFF states. 55 For simlar

di spl ays having nore t t.hpee r f electrodes the figure of 1.91 Vis
reduced accordingly. hl_@ clll'Fﬁgotrr’@%Ygrseqtﬁ?'?rsrportance of the paraneter MO.
Suitable nematic mxtures for use to formthe layer 12 in the above device’
are descri bed bel ofirorstias |of Mixtumts of a chol esteric material may be added
to the nematic materi a,Jl_'t(Q Lnduce'a preferred 60 twist_in the nolecules in
~the liquid crystal |ayer. ci‘ is and the use of approp?leéte slide surface
treat ment renoves the smroblens of display patchiness.asstaught in UK Patent
Serial Nunber 1,472,247 and 1,478,592. .C 15 about 0.1 to 0.5% by wei ght and
CB 15 about 0.01 to 0.%S%sHYy weight. 65 6 = a . -

40 cps (40 mPa.s)

at 20°C =
at 0°C = 154 cps (154 mPa.s)
4
VTh . . = 1.02 v ’
M2 = 175
for J . .
t = M’ = 1.32
g0 | 2°
pm | 1/V (AV/AT) (% per C°) : = 0.44
{Margin 1:3 (%) o = 8.5




0 060°646 C 15 is [err] 5 CB 15 is [err] The
fpllévm ng m xtures are_exanples of nematic materials enbodying the %
i nventi on whi ch may be 10 used in thedd 080 &648vice. In the properties of
the mXxtures: [err] is as defined above; M20 is a simlarly neasured ratio
but :is the voltage req@Mf€o2gi ve 50% transnission at an angle of 100 to
the normal to the twi sfed nenatic cell divided by the. voltage [err] [err];
i.e M20= ------ [ err]Migorethis is another figure of nerit for the

rrultlpl exibility of a material in twi sted nematic op ti a typical

val ué for a mxture of cyaf8MPHenyls alone is 1.36 ??a'? ’?he material E7).
1/'V ([err]) is as defined above, N1 represents nenatic lirquid crystal to
isotropic liquid transitfON tefiDdrature; An represents birefringence
measured at 20[ err;tg - CNt represents thel@wverage thickness of
the liquid crystal |ayer eparation of the substrates) for a tw sted
nematic cell; 1.92 -A : [err](lO) at O[err] Margin
(1:3) is the paraneter ----z---- 100 (9 where A = ------mmmmmmmaa o
30 1.92 +A

[err] at 40[err] T?né%er \ mga'further bel ow.’ Terr] [err] (as -
defined above) at 20[err]. Ratio (1:2) is the ratio of the amount by wei ght
of the first conponent present to the am)unt by wei ght ofthe second

conponent present, the fi ‘and sec corrponents being two ringed cyano
conpounds 35 and - befz a@ asy"-mo 45 5655 60 65 7

_ 1

Ratio (1_.2) for Mlxture 2 =43:57

Properties of Mixture 2

Nl (°C)N . =78
“An : ' = 0.17
Viscosity _
at 20°C o __ ' = 44 cps (44 mPa.s)
at 0°C = 178 cps (178 mPa.s)
Ve, - 1160
M20 = 1.74
for |-
t= M’20 . = 1.34
" Tum :
1/V (AV/AT) (% per C°) : = 0.38
(Margin 1:3 (%) ' ' T =10




0 060 646 EXAMPLE 1 M xture 1 Component | V\eigh@

% [ err] _ 15 [err]

3 [err] : ' 0060546 ' 20 [err]

40 [err] ) 11 [err] P
11 Ratio (1: 2) for MEKAWRLE 3=47: 53 Properties of ‘Mxture 1 NI ([err])
5—61 An - = 0.15 Viscosity at 20C
;= 40 cps (40 nPa. S) atMiBjuer 8] = 154 cps (154
nPa.'\s,) [err] - =1.02 v =175 for t =
[err] Component = 1.3 M err

= 0.44 = 8.5 8 U060 646 EXAVPLE 2 M XtUre Z conponent

Wi ght % [err] S 15 [err]
S - Csz'cN - h .

= . . n_C4HSCN ' T .3

-y —@— coo —@— CgHyqgmn 30

25 .

Ratio (1:2) for Mixture 3 = 56 :44

Properties of Mixture 3

N=l (°C) : = 83
An . . = 0.17
Viscosity
at 20°C - = 48 cps (48 mPa.s)
at 0°C = 192 cps (192 mPa.s)
S IM = 1.76
for 20 o
= 4 M'2° = 1.36.
Tum :
1/V (AV/AT) . {% per C°) - = 0.36
Margin 1:3 (%) ' = 9.1




[er r] . ' o 40 [err]

1. 5 Jierr] . 15 Ratio ( 1:2) {L

for ‘Mxture 2 =43: 57 E’rop_e.rties of -.MQtQﬁQeQ‘Q\l,-I ([err])

= 78 [®err] : - . =0. 17 Viscosity at
20[err] - . ' EXAMPLE 4_ = 44 cps (44 nPa.s) at [err]
= 178 cps (178 nPa.s) = for t = [err]a -

= 1.34 7 [err] = 0.38 VvMigum 4:3 (% _ =10
9 :0 060 646 EXAMPLE 3 M xture 3 nponent _ . '

Vi g.ﬁ % ([err] °mp°"g;3 _ 15 Teé?hrt ]%

3 [err] : _ _ - 20-[err] -

30 [err] ; '- _ 16 [err] o

16 Ratio (1:2) forcyﬁgcnperties of Mxtur®3 N1 ([err])
= 83 An . : = 0.17 Viscosity at

20[ err] ' ' = 48 cps (48 nPa.s) at O[err] -

= 192 cps (192 nPa.s) ' S
o n-C4H9—-.—-.— CN | | 20
g {0 m_@_ﬁ e
Q0 QQ

'f\-CaH CSH"-n 20

CoHg

a0s
)

Ratio (1:2) for Mixture 4 =71:29

Properties of Mixture 4 . ' “
N=I (°C) ' o =72
An ' = 0.145
Viscosity _
at 20°C = 36 cps (36 mPa.s)
' .
VTh = 1.12 1 %4
MZO = 1.82
for
t= <M'20 = 1.35
10 um : : '
1/V (AV/AT) (% per C9) _ = 0.45

E\da'rg_in 1:3 (%) _ , . = 8.3




1.36. 7[err] = 0.36
0 060 646 EXAMPLE

VTh - * = 1.11 v for

=l. 76, t = [err] — _ . =

Margin 1:3 (%9 - _ 0 060 646 O.1 10

M xture 4 Weight % [err]

15 [err] CEQRHQ ' _ - 15 [err]

20 [err] .20 [err]

D0 CoH5 - Mixture 5 [gp ] 0 Rat,o
(1:2) forf Mxtupg AWZQM&%erw.w e&sp; 4 GMOBE@L@.

= 72 [err] SCOSI y at.
20C

= 1.12 v =

(36
10[err] 100 55 ?%%f‘n 173 2t °

15 -

20

25

35

45

50

55

- 60

65

nPa. s) VTh

; ~ =1.35
5H11 n _ .
: =_8.3 © 060 646
(the components being in the same proport:ons by weight as in Mixture 4).
EXAMPLE 5
Mixture 5
‘Component - - Weight %
' 40
n-C H -
-@— ot
- Ratio (1:2) for Mixture 5 = 43:57
Properties of Mixture 5
Ne=| (°C) =75
/
VTh =111V
M20 = 1.73
for '
t= ¢1/V (AV/AT/ (% per C°) = 0.34
7 um
Mg = 1.33
KMargm 1:3 (%) = 11.0

&




EXANPLE 5 Mxture 5 The sane as M xture 4 but with [err] 10 repl aced by
(the conponents -being in the sameprsé)ortlons by weight as in M xtu

M‘

|£ EXAIVPLE 5 Mxture 5 Conponent Wi ght %
[efr] - _ . 15 25 [err]

15i 30 35 - - FXYNALE &8 - -

404 _e.-?r-r].\“ -- " - 15 45

[eFr] Mixture 6 215 Ratio (1 :2) for

Mxtw,e 5 =43: 57 50 Propertlces of Mxture 5 N1 (O
75.71.11v = 1.73 for t= .
0.34 60 7[err] 133 Margin 1:3 (%

11.0 65 12 0 060 646 A=AMP 5 M xture 6 Conponent
V‘él ght ':% [err] 1§5
-03H7 | | _..2.3
| n.-‘caH-,- coo 03H7-n .' 30
: csz‘@" coo CN. 13 _

Mixture 6 has the following properties in a twisted nematic cell having
a liquid crystal material thickness of 7 um,

‘Weight %

. Melting point = -10°C
N=I = 69°C
_An = 0.164-at 20°C _
Vgo (45°) at 20°C = 1.01 voits __
Mog = 1.8 |

1.36

Ma0
1fAv o |
—{ '/ _]0°C>40°C = 0.42% per C°
vi ‘ar :

Margin 1:3 = 8% -

s Y v o g S, Py At g Aeeeet v e e e e e



A 9.7 CN 6 [err]
123 [err] ' — o 30 [err]
|;L3 [ eFr] . - 0 gure 6 has the follow ng
properties in a twisted nematic cell having a liquid crystal material
t hi ckness of For[aeparficulaMplimbéncpf gioesnto bs- ddgkressed] a_m?!ﬁ?ﬁ,af@;gnféﬁ( ulfipiexing)) aqdressing
POC V90 ( 43pleatiod ychee pdiase *}fbogeoﬁn fixed yopsppe disgriminasigh ratip VagVodegupplief Ry 1P
L3 = 896 1394 AR0 -?ﬁ’&jﬁ ?@ Be 5{ ; ‘%@Fnagmmev, R (loh BEFCt BnbfoR SRS R,
PaKti CU} hardtial dveia Lrdbilidd thrhiatatitd tandé (g 6.SA0%G) uéhr Ridhli tRdted HBRARI cBIl GBSO,
vhi chdet er M N@rattidel ¥avigtiond Witkig ehectbls Ginbtrictiart dao caus@the dis¢rjreinatiph ratisuppl | ed by
i he addressing and drive electronics of the display. A given mininum/[err]
[err] at 40[err]) and nmaximum [err V’f‘"%’r?’ﬂ‘ﬁc err]) condition exists for
the 5 nmglerial over a specified teupgusf sidedange (e.g. 0-40[err]) under
fdeal twi sted nematic cell conditions. In practice, variations within the
tel | const regdrdm "‘"”;;"”“;ﬁi% ng;r gfw'%me{ﬂlw&git@ “5?5“5? ft?g-.ﬂ 'gg ﬁ:ﬁ@?x iﬁhzﬁ?gw gg
firi ve the rrqagyrp gypr s @ A T.1C. : :
i he nar gi p_ﬂ'%"%!g'v gﬁ’t‘":e%@'f‘é"gé%%l‘eaagr%ge%hggﬁtfagze %:%hetcﬁ' 3 x%inﬂjrﬁgarrﬁlﬁrr{?‘{'t he . ..
i scrimnation rati oS ?I .e. in the ideal and practical cases) can vary
¥ el ative to one another without a fall off favihe optical perfornmance
pccurring. 15 The val ues obtai ned for [e(@lZO in the above Exanples, .
fvhi ch arlgglgeneral I'y less than 0. 5% per Yerr ATare generally better than the
'-‘ al ues, R Gal.t Lneen DR 4Rk r llerk{slt% ng 7e%:"?§r"e Lr?JrJI bgpe}r‘maﬂ@l% Jaﬂjres, :
L ;@%ﬁﬁﬁ&ngﬁg@&e&:&e é‘otﬂiﬁeﬁ ko tHakifaw ahb%ﬁi‘\ﬁy%enio&e@ﬁyr multi- -~ -
eventthe c ing AdixtGra.Sn By el the c6mbihEHIGASIf hymdlit vidédies at o°card 1WA AN afsBettérttiaan
pet t ert han thdembinations ablainedinoist knbwe examples oBUK Patent Appligatioh &lo. 208100K Pat ent
¥\opl i cat 2Hn Nin Examples) 1-A6 the stated constituent percentages may be varied by up to 10% (relative to the
: composition) without significantly affecting the nature of the composition. :

Claims

i . : .

30 " 1. A'nematic liquid crystal composition suitable for use as the liquid crystal material of a multipléxed
} “ twisted nematic electro-optical display comprising a mixture of Components A, B and C as follows: = -
' .Component A: a high dielectric anisotropy component; '

Component B: a low dielectric anisotropy component; _
} - Component C: a high clearing component having a clearing point greater than 80°C;
[ 35 ..wherein Component A forms from 25% to 50% inclusive by weight of the composition and consists of one
i or more two ringed compounds having a terminal cyano group and includes at least one compound having : ~ -
Formula | as follows: : ' :

w0 R1CN . - Formula |

where R, is an n-alkyl group having up to 7 carbon atoms and

£ '
1

represents a trans-1,4 disubstituted cyclohexane ring; and at least one compound having formula lll as
s0 follows: '

| ' . a CN _ Fo.rmu.la 1

55 where R is an n-alkyl group having from 1 to 7 carbon atoms; _
wherein Component B forms from 25% to 50% inclusive by weight of the composition and consists of one
or more low dielectric anisotropy compounds, at least 50% of Component B being formed by one or more
ester compounds having Formula 1l as follows:

o e0 - e ' | |
. : : RZCO.OR3 Formuia 1!

where R, and R; are independently n-alkyl groups having up to seven carbon ato_ms'; and wherein
65 Compgnent C forms from 15% to 35% inclusive by weight of the composition and consists of compounds

14
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25 N Exarrpl es 1-6 the stated constituent percentages nmay be varied by
up o 10% (rel ative to-the conposi tion) wthout significantly affecting th
nat yr: f the conposition. C ai m; 30 -0 060 643emat| c I|qU| d crystal

com S e ion SHaIVI‘:nab Fean o:lili§ rea} rth n %?1% Eyatq ast ;« weFﬁtcﬁCom onent is form one
mul {i plexed t ﬁsrﬁ 9@?" Paoss I’,ﬁa{uu +r§§eﬂ By FOrRIHG 16 t0N
Conporient's A, ad?ro . as ows Corrponent A a high dielectric anisot ropy
conponent ; Corrponent B a Iow di el ge apy conponent; Conponent C.
a hjgh; cl eafing conponent . havi ® gr@enat er than 80[ ergdmwuisv
“whey er'n Conponent A forms . from 25O e by weight of the
conpasi tion and consists of one-or ri pged conpounds having a =~ “
teryminal cyano group and i ncl uﬂ @w nd having FornulLa | as
fold ows: 40 -

' Va
I mhere [err] is an n-alkyl group'having up .to 7 carbon atons and 45

[err] represents a trans-1,4 .di_sul tu%cﬁd%cy ri ng and at | east
one conpound having fornmula 11 R 1 @ @ Formuia V1
Formul a 111155 vihere R.is an nalk group . ha 1to7carbon at ons;
wei ght of the
Rsotropy  Formuia Vil

By one or m)re ester

wher ei n Conponent B forns from 2 3 50%| nc
conposition and consi sts' of on@
conpounds, at |east 50% of Conpone B bel ng e -
conpounds hgving Formula Il as foldows: 60 [err]
Formula Il where R2 and R3 aregL g f1) tdtp;ps havi Nng gdani® vint
seven carbon atons; and wherein 6 nponent. or rom 15%to 35%

i nclusive by i ght. of the conposition and conS|sts of conpounds 14 o -
060 646 hawyny ¥ %F%‘gﬁ'?f’gpﬁ‘d?'ﬁ nepfkLiieWing pip o sevRy catbP) BtgmEand | east 50% by
wei ght of Conponent Cis fornmed by one or.re conpounds sel ected fromthe

fam |ies whose general fornul ae are rep#4 ed by Fornulae IV to VII as

follows: 5 . [err]

Eor rm: a IVV eéﬂr l'sents a trans-1,4-disubstituted cyclohexane ring; = Il VI
ormul a ery percentages by weight of Components A, B and C adding to 100%. ormul a

[err]- 2. A composition as claimed in Claim 1 and wherein the one or more compéridhits af Pétrhulzd] and W

form at least 40% by weight of Component A. _
3. A composition as clalmed in Claim 1 and wherein the one or more esters of Formula it form 100% of
35 Component B.

‘1/1;'

4. A compaosition as claimed in Claim 1 and whersin the one or more compounds of Formulae Vtovill -

form 100% of Component C.
8. A composition as claimed in Claim 1 and whersin Component B includes in addition to the ester
compounds of Formula Il one or more compounds selected from the families whose general formulae are
40 represented by Formulae IX to XVIii asfollows

- . R R’ Formuia X
. 50 ; I:‘—-®—CO 0 Formula X1
' ' R—@—CO o] Q R Formula XII
‘55 - .
RCO O Formula XIlI
60
5 | . R"< 9"00 OR' Formula X1V

R’R' Fomula 1X




Terr] o Formula VI11 where each
i.s independently n-al kyl having up to seven carbon atons and 25 30

represents a trans-1, 4- di substi t ut edg ?6qq§%ane ring; the percentages by
wei ght - of Conponents A, B and C addlng 2. A conposition as clained

in Cdaim1l and wherein the one or, re conpo \s of Formulae | and ||
format [east 40% by wei ght oft :
A aim1 and wherein the one or esters 0

Bmposition as clYMHETY n
ormula 11 form 100% of 35
Conpopent 8. . 4. A conposition as clained iw daim1 and wherein the one or
nor e conpounds of Fornul ae IV to fp 100960f Conponent C. 5. A
conposition as clained in d aifrm COBfponent B i ncl ude®rmuta XVi
Eddltlon to the ester conpounds o or II one or nore conpounds

el ectedrdromthe famlies whose geaeral for are 40 represented by
Formulae I X to XVII1 as foll ow@_‘q.co o R For mEbanulaXxviy
{err] . _ Fornu _

&érr] For [err] For mul a
XI1 60 15 . co[&u-'— R Formula XVHI
fFormula X1l 65. [err]

Formul a XV, 15

{ err] -"" where each R is mgependenthl n-al%haw t;stmarsfﬁde ms, ch R’ is mdepende’\: WMILY?OI)SV 5. P

&/ d-al koxy having up to 7 carbon atoms,

IkoxI havingup to 7 carbon atom

For mul a %VI |

‘Formul a XVI |1 where each Ris | ndependg n- alkyl haV|ng up to 7 car bon
.at ons, each R is |ndependently n- alky n- al koxy having up to 7 carbon
lat ons, and each R' is ndependentlx having up-to 7 carbon atormns,
20 represents a trans-1,4-disubstituted cycl hexane rmP ég represents a

=trans 1, 4 di substituted cycl ohexane ri nd 25 30 represents a
blcyclo(2 2,2)octane ring. ,%%;}

30 represents a bicyclo(2,2 2)octane ring. , - . .
6. A composition as claimed in Claim 1 and wherem up to 1. 5% by weight of a chiral addntlve is added
to the composition.’ :
7. A composition as claimed in Claim 1 and wherein the chlral additive comprises one more chlral 4-
alkyl-or-alkoxy-4'-cyanobiphenyls.
35 8. A composition as claimed in Claim 1 and wherein component A comprises a mixture of one or more
compounds of Formula | as specified in Claim 1 together with the compound of Formula llla as follows:

_ : CoH, — _ , lia

.9. A composition as claimed in Claim 1 and which comprises the following:
i one or more compounds of Formula | and one or more compounds of Formula i together forming
from 35% to 45% inclusive by weight of the composition:
45 ii aone or more compounds of Formula Il as spec:f'ed in Claim 1 forming from 35% to 45% by weight
inclusive of the compasition.
iii one or more compounds selected from Formulae IV to VIll as specified in Claim 1 formmg from
15% to 30% by weight inclusive of the composition.
10. A composition as claimed in Claim 1 and wherein the one or more compounds of Formula | are one
56  or more compounds selected from trans-1 -ethyl-4-(-4‘-cyanophenyl)cyclohexane and trans-1-n-butyl-4{-4'-
cyanophenyl)cyclohexane.
i : 11. A compaosition as claimed in Cla|m 1 and wherein the one or more compounds of Formula Il are one
. or more compounds having an odd number of carbon atoms in their n-alkyl groups.
- 12. A compaosition as claimed in Claim 1 and which comprises the following stated components in the

55 stated percentage by weight or percentages which differ therefrom by not more than 10% of the
composition:

&0

e v a2
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m1 and wherein the chira

|~ Or - al koxy- 4' - cyanobi phemyhgone5

-

onposition as clainmed in Caim1 and wherein up to 1.5% by wei ght of
additive is added to .the conposjtio
addi@iééﬂ.;c@%

7. A conposition as clained
rises one nore chiral 4-
8. A conpP&tdntags baSveidhai med in .

i m'1 and wher ei n_conponent A _conprises a g Xt -8—0f—0Re—or—RrBF-o

onpounds~of Formuta | as specified in O
of fFormula Illa as follows: CHE5
a_9. A Conposition a§H§ ' '
| Wi ng: i one or noré to
Formula |11
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im1l foffing from35%to 4

ar

iml formng fnnnlﬁ%}g
ohposition as clainmed I n
of {Formul a’4 are one 50 or np
trans-1-ethyl -4-(-4' - cyan
cyanophenyl ) cycl ohexane..
‘wherei-n the one or e .

havi ng an edd nunber ofmgaqq
conposi tion as clainmed in°dai

For.mul a |

mil ae IV to VIII

wherei n the one or

o1 Jovsdoo

aiml together with the conpound
CN

g and whi ch conpyd ses the

and one or nore conpounds

b of Formula Il g@s specified in
i nclusive of the conposition. ii
as specified in
-¢Ncl usi ve of - t heaeonposition. 10.
nore conpounds
~el ected from

g0 t Lans- 1- nabut yl -4(-4" -
S c?a1i1med_ in Cdaiml and
are one or nore conpounds
alkyl groups. 12. A
rises the foll ow ng stated

conponents in the 55 stated rcent age i t or percentages which

di ffer therefromby not, pore n 40900 Oskfion: 69 65 16 0 060
646 Conponest 'S B : by wei ght [err]

15 [err] ' . 3 [err]

20 {err] 25

40 [err] TT [€err]

11 30 _ L _ '

13. A composition as ¢laimed in Claim 1 and which comprises the following stated components in the
stated percentage by weight or percentages which differ therefrom by not more than 10% of the
composition: A o :

35
+ .Component Percentage by weight

0 - _ |
o {00 H{O)opm e

c2|-|5 coo CN 15

. &5 _ L
n-CH H O O F—CN 15
511 .

14. A composition as claimed in Claim 1 a
. stated percentage by weight or percentage
. compaosition: '

nd which corhpris’es the following stated components in the
s which differ therefrom by not more than 10% of the

17




B0 13] A conposition as clained in Claim1 and which co'r'rpri'ses t he
following stated conporents in the stated percentage by weight or
ber cent ages which differ therefrom bg o8b BRgc than 10% of the conposition:

35 Conponent * Per cent age bx ight [err]
15 45 _ [err] ' . Component __ ercentage by weight
i5 [err] 720—fterr]

15 [err] 15 60 14. A
onpesj tién as cla{-?gﬁg @ TN whi ch conprises tH& foll owing stated
ﬁonponents I n the stated-percemtage by wei ght or percentages which differ

therefrom by not nore t 10%o the 65 conposition: 0 060 646
nponent n-C H9 6 @ tage by weight [eBr]
53 [errfo : _ 20 30 20

==

err] [err] - -16 [err]
6 30 15. A cqug | = ey in Jaim1 and whigch conprises the
flol | owi ng st ated co ' : stat ed percentage by weight or

ercent aggs whi ch dlffer refro not nore than 10% of the .

onposi tion: Conp CyH, Percent age.by weight 35 [err]
540 [err] Rlogh} < j 933 _ [err]

|
1 . . .

15. A composition as claimed in Claim 1 and which comprises the following stated components in the
stated percentage by welght or percentages whtch differ therefrom by not more than 10% of the
compagsition:

Component - | Percentage by weight
: s'¢~ o s
n-C Hg CN _ 20
i 45 n-C4H, —@— c_oe""—@esH " | 20
| . _@— o0 .°5H11 '20.
ot _@_ co.o N T
. - CN - . .. .

16. A composition as claimed in Claim-1 and whtch comprises the following stated components in the.
. stated percentage by waeight or percentages which differ therefrom by ‘not more than 10% of the
§5 composition:

35

O
X

&

50

56

60
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50«[err] : 10 55 [err] - (g“/
15 60 16. A gonposition as claimed in aim1 and which conprises the

follow ng st-ated conponents in the gt ggadeas’ cent age by wei ght or

percentages which differ therefrom by not nore tphan 10% of the 65
conposition: 18 0 060 6%¥™eBithonent ercentage by weighty cont age by

wei ght™ [err] 15 [err]

|15 1o ferr]” CoHs Q Q N 45 40 15
larr] s _ _ : 15 20 _ [err]

Claim1 and which conprises the
tated percentagesby wei ght or

1% 17. A conposition as cla
follow ng stated g_gnpo' _

: by not nore than 10% of the conposition:
- Percent age by weight 30 [err]
15 .35 ‘

per cent ages whi ch ditft er
[ RET ' . G_H_- 40 8
40 - [err] 3,'}7 ceo Cghpn _ 23 [err]

10 Conponent
30 45 [err] 13 [err]

13 55 18, A rrultipngﬁ jd crystal g ectro-optical .

di spl ay which inclules t strates at least one of which is
transparent, a filmof |jigquid crystal nmaterjal sandw ched between the
substrates, the lLecu ar geng [ ; erial bging such as to give
the twgjed nerra??%h%gﬁg 60ct Sngh t he in{ra?er surfaces of the -

substrafes for applying €lectric fields across the liquid crystal

17. A composition as claimed in Claim 1 and which comprises the following stated components in the
25 stated percentage by weight or percentages which differ therefrom by not more than 10% of the
composition: .

© e e o e

Component Percentage by weight

©
w0 n-CyH, CN =
n-CqHy -@ cco —@— CqHo-n 30

55

3o

45

18. A muitiplexed twisted nematic liquid crystal electro-optical display which includes two dielectric
substrates at least one of which is ‘ransparent, a film of liquid crystal material sandwiched between the
substrates, the molecular arrangement in the material being such as to give the twisted nematic effect. and

so electrodes on the inner surfaces of the substrates for applying electric fields across the liquid crystal
material, the electrodes being in a configuration whereby the efectric fields are applicable in a muitiplexed-
*fashion, wherein the improvement comprises the liquid crystal material being the composition claimed in
Claim 1. : '

&85




mat e-'glg,ai‘ al, the electrodes being in a configuration whereby the electric
I"ds are applicable i-n a multiplexed fashion, wherein the inprovenent

rises the I'tquid crystal material gej .conposition clainmed in
IPGUWW : Per cent age by

CgimI1. 6571 9 0 060 646 Conponent

veifght [err]" _ Companent - Percentage by weight5 [err]
15{to [err] | - 4015
[efr] - Cobg — Q Q - | 15 20

[efri, 8 @S oN %15 17. A
cofposition as clainmed in Jaim 1_apnd which conprises the foll ow ng stated

co .'_'Onents in the 25.-§4 2 @ C' wei ght or p’ercgﬁt ages which
di{fer therefrom by no D ha 0% “0f the conpositioh: Conmponent

Pef cent agereby wei ght 30 [er, o - _

15| ['err] n-C.H - 8 [err] '
23| [err] 87 —@' cao _@"33“7-" 4&0 45 [err]
13jferr] _ : _ 13 55 18. A
mul-tipl exed tw stedn L Q ' é@l elgectro-optical display which

I ncludes two dielectric sub 3 "one of which'¥s transparent, a
filmof liquid crystal material sandwi ched bet ween the substrates, the

mol-ecul ar arrangene@t, i_n X (gr_ i 16 ch as to give the tw sted
ol -

nemati c efbfect, and B8 e faces tf the substrates
for.applying electric fiel'ds across d crystal material, the .
ellectrodes being ia.a.configuration whereby the electric fields are
applicable in E:\ | tipl exed- fashion, whereln the 1Tnprovenent——compri ses the
P o i i i e . -

i q_l.JI d cr Y t@lea ré'fu%‘i'ﬂ éfF'OQﬁI?Ht%"ePWEC'GJmmmG Mvhicﬁ&bnﬁ‘dr@ésmolidwirg s@a'temc%mpgn%ms in the

centage by weig

o . .
composition: T percentages which differ therefrom by not more than 10% of the

- Component S Percentage by -weight

30 ' T

35 ‘L .

n-CgHyy _ @ Q cN. 13

- 58

45

subsl?;tssrgrlltelglsix::et:fi:s:vﬁcaei:‘?:;% Isiquid :rystfall_ eie;:tro-optical display which includes two dielectrfc
parent, a film of liquid crystal material dwi etw
substrates, the molecuiar arrangement in th teri i o ' natwsan S harotis sfieon the
5 € e material being such as to give th i i
60 electrodes on the inner surfaces of th iy ' Us scross e ecect, and
C _ e substrates for applying electric fields across the ligui
» . . - e I
material, the electrodes being in a configuration whereby the electric fields are applicable in a'?rt‘:xii:g:;ac}'

fashion, wherein the im i iqui i i
Claim 1. _ .provement compr.lses the liquid crystal material being the composition claimed in
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19 -0 060 646 Patentensprfiche 1. Nematische _
n einer verdrillt-nemati schen, el ekOr06pt646hen

Vul ti pl exapzei gevorrichtung, mt einem Gehalt an ei nem Gem sch s der

{ ol genden %‘P‘F‘b’g'ﬁ‘gﬁ'ihén A, B und C. Konponente A: diel ektrische Konponente
it hoher Ani;SQbchARine FIEKASRERENIsEmBenselingig alit VenganbenganpisaigiatsailiMaterial indineger
ANi SOt I Opi wardriiibnEatat b elektrokmisian duttiplexangeigsiveraehtyngyoit eirgm Gehaltier eipesm GemRisth
BOOCy_oseder digen poranten/A. §ynd € nschilejlich 25 bis 50 Gew. - % der
Pusanenset zUampanss ﬂﬁﬁﬁﬁ:%ﬁ%gg@ﬁﬁ@ ﬁﬁéﬁgﬁﬂg ieVer bi ndungen mit 2

i ngon und o RPN (UETER, (LGB -l o, ndcst e oine

/er bi NduNQweks dib RbBISINSRE A 6N dilechiibRlick25 bis 50 Gew.-% der Zusammensstz@ly ausmatay, aydeined ne
1- Al ky| graipqee mehrereb Verbindungerkioh R 8ingenoinl ginerrppdstandigerp@yanogruppe besteht und mindestens

0- ein treingVerbindungider fplgendeq farmeldy  Cycl ohexanring i st, und mindestens eine

/er bi ndung der fol genden Fornel 111 g i 25 - :
R - . -~ C N~". " ~j - - CN\Ry “ _ CN . il in der R eimne
- Al kyl gyguppe mt von'l bis 7 Kohl ens+df f aeden i st; 30 die Konponente B

bder nehreren di el ektrischen-Verbindungen nit niedriger Anisotropie

pest eht, und m ndestens 50% der Konpo e B von ei nem oder nehreren
Est ern dgy fol genden Formel 11 gebi | det\ wef den: 36 .
R2 : CO OR3 ' 11 in der R2

ind R3 unabih itramg: 1gA-disubstityiértpr Qysfpbexanviing ifti und mind@steqs kine Merbindung denfelgendemithrmel i
Hi e Konponeémbdt: C von 15 bis 35 Gew. -% der Zusanmenset zung ausnacht, aus

Ver bi nduggen mit ei nem 40. Kt ar punkt/"Tmn besteht, und m ndestens 50%
jer Konponente C von einer oder Me Fm-CNlungen aus den durch dilé

ol genden Forneln IV bis Vill darges ' am |lien gebildet werden: R.
CN _ Col V450 R - {}- 00 0-3-()-CN |
¥/| R in der R eine npAlkylgruppe mit von'1 bis 7 Kohlenqge%atomen ist; y sl ) @p~ _
' 00 60 30 die Komponente B von einschiie bis 50 Gew.-% d usammensetzung ausmacht, aus einer oder

i
- .meh dielektrisch JE bi gl.‘l?\ i mit- niedriger- Anls tropie besteht, und mindestens 50% der
70 5 T st daracun ol ol earhr anuogte sesn und e
.j<ohl enst of fatonen darstelit und :

r SO OS N

in der R, und R, unabhingig n-Alkylgruppen mit bis zu 7 Kohlenstoffatomen sind; und
¥ die Komponente C von 15 bis 35 Gew.-% der Zusammensetzung ausmacht, aus Verbindungen mit einem
B 40+ Klérpunkt Gber 80°C besteht, und mindestens 50% der Komponente C von einer oder mehreren Verbin-
i dungen aus den durch die folgenden Formeln IV bis Vil dargestellten Familien gebildet werden:

Nototo :
45 - _

- 50 ' o '

| o R—_@—CO..O _ Q

T O e OO T
: 0SRGS0 SE

in denen R unabhidngig n-Alkylgruppen mit bis zu 7 Kohlenstoffatomen darstellt und

5 " 65 . < >
o |INIANEHOREDN
- £ ¢ L M 5 %

— CN - Vi

60

Von ei nschiq &pR| &k RRIKAEEpganiaY e PRIMBRstébtgBrRAg €t ZUng ausnmacht, aus ei ner |
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. : ) . 0 20 * : -
0:0 B 646 sin trans-1,4-disubstituierten Cyclohexanring ist; und die @
dwischt sprozent an Konmponente A, B un@ 0608u8d48men 100% ausnmachen. 2.

Zdsgnmenset z ach, ruch i 0_der.sine oder nehrere Verbindungen der :
Fl el L urd e LaGBBRIMR choodellriy 1o, R ff Gt ors o Rephaegs 8 undg
Zysamrenset zun@. Zssfiménseing GlachlAnsprichd in R SIRY odeFlMbhrére NeBInBurigah 84r FEMfeI AU
| 1} -100% der KipdestaneAd SevB-%a derifambenente A augmachemenset zung nach Anspruch 1, in
dgr; si_pe Oaghgnﬁeﬁ‘l'séﬁ“ °3:;émt1§1g,?gnmhéewﬂéfér1- [rodieresingr pder ihebrags Edter1dd0 Forehet Il 100% der
Kdnponent e - t.zyng. nach Anspruch 1, in.der.dige. .
Kdnponent e- Bioa%SfaF K m%i,&ﬂg @s%,a ;,%rﬁﬁ' 'ég?fgl‘-’SF rreépéﬁrlegl\}é'%h"g&?f’eg pﬁ%%’&?@?'s bis VIl
i ere Ver bi néLEvgenmensazuhg Rac wWhediuct i1 An B6ta@&aakE6neh@ BIFEYaRIdn%u BinEsEM del Formel I
dgizgest el | 19erpcirging bdesmebrere VdrbinduRgen aus den durth & FaigeRden Formeln IX bis XVIIl dargestsiitdnl

: X 20 20 ) Familien enthait; e _ ~~~~R 0 C.0O R | X 25

RIE CO. 0 'R L - XM F 30

- R:RWCO. O | R’ Q @ R'R 3 1X
XilJ1 F 35 18 : o ~/ R¥—C0 00 e R

X1V R co .0 R s XV 40F F R
COOR - R—4 -R" 0. 0 X
RIit XVIl R - CONe R P |

ﬁiﬁ;ﬁ.l | in denen R unabhangi g n- Al kyl gfUpRen it bySXu 7, Kohl enst of f at omen
i St, R unabhangi g n-Al kyl - oder n—%5' JArkBx§g Bt bis zu 7 Xi
Kahl enst of f at onmen und R' unabhi ngi g =& koxygruppgen’ mt bis zu 7 Kohl en-

G c0.0 S :> —R o X
| F - |
w _ - A co.o=§§->—a | | X1t

R—@-—_C-.O -0 —@- R ' XV
{0 )c0.0~0)—r i

*in denen R unabhangig n-Alkylgruppen mit bis zu 7 Kohlenstoffatomen ist, R’ unabhangig n-Alkyl- oder n-
. 85 Alkoxygruppen mit bis zu 7 Kohlenstoffatomen und R’’ unabhingig n-Alkoxygruppen mit bis zu 7 Kohlen-
- stoffatomen darstellt, S

~stjof fatomen darstell't, 60 R
" 25

a’ XV

g

einen trans-1,4-disdbstituierten Cyclohexanring und

Q

ginen Dicyclo(2,2,2)octanring darstelit.

B

U mm




Drcyclo(2, 2, 2)octanr|ng darstellt. 2 1 0 060 646
9 6. Zusammenset zung nach Anspruch 0 060 16 bis zu 1,5 Gew. -
chiral en Addiitjvs zugeset zt ,{/"ere” sind. 7. Zus%m‘rensetzun nach Anspruch

1, in der. “goqgen rPEESTAIGi PR, ARSPRIEN & JR For it T CRW P 4fnge ohitkjeR fditiysfypesets:

4- Al koxy-"4 Qﬂﬁlrh%ﬂﬂm Y& msa%mﬁmee Qi thirdie Aﬂ:@nn&de%&ﬂﬂ%ﬂ&?&&k\%
nach Ansprmh«mkonyw-dﬁﬁo ihenyKuérbinduapércenthal N Gem sch von ei ner oder

mehr erers Ver Bi Asemmensetdeny. Fagh ebprichgbriwmlddr dimdmperdente A winaferischnvdn einen@der
Ver bi ndundefeeres ¥a g’aww qebfqggpl | pemal® Anspryeh) 1 zusarpmen mit einer Verbindung der folgenden

ei nen'trans-1, 4 dlsubstltU|erten Cycl ohexanring und 65 einen
% el nes 33

COHs ormel {lla enthait: llila 9.
Zusanmenset.zung nach Anspruch & Jnit gn den fol genden a
Ver bi nduagen: i. sine oder mehre n 88 Formel I und sine odor

‘mehrere Verbi ndungen der Fornmel 111, die zusamren von’ 35 bis 45 Gew. - % der

Zusanmenset z Eg ;%m&%ﬁ nzgr;:g;;:% 1 mig P'ne!" 665; anreian gfu)%gadgg !r;/bz!ﬂ?g‘u 92 de lr} "

For el I ge vgg a dr QdgRfn Pavect:| ¥melihg
sineich &53 Vg@ﬁw@fgg: u?bﬂn% Mﬁmaﬁ@mﬁﬁf %Elvgn l:ié/blp 48 Gwvl‘}L gbr

ausmachep; Tl emesddgtem
gen B Ans@usséiménsettling adémadheén; 30 Gew. - % Zusanmenset'zung ausnmachen;

Zusamenset z ungnmhmﬂmgrp Natd:hndl.’lngem ter ffonmetn M enstym(yemmhnaneh Veiiémsmhmgaaw -ger

For mel | eqehzgq F‘em’zhﬁﬂﬁ"é‘r‘iﬁh%ans | -Et él%c ano henyle)chy(éllloheéan
oder tr E@gf b ”§ ein ocer
Zusarrrre?\zgagtéas s ruc W erxaé'm ﬁ'é"o ik e anﬁ(%clohgﬁander
Fornol |1 n-Al. Ryéamn'ghsbﬂpﬁdhaﬁh Ansﬁiuﬂl%f |dhigﬁﬁe9dﬁﬂnm&1'b Qﬂsm&fnﬁmmrmbﬁmﬂkw-lz

Zusanmens edrunpe rmtaahrms dmh&nstmﬁaezadnrebém)l enden. Ver bi ndungen in den -

angegebej) iscdie f°'@|#"é°'bl&?f§'ndlme'ht“ dyne pngegekenen
bezogen afeﬁgp?ﬁ?AM?P& E?ﬁ da“ﬁﬂ\ﬁé‘l PfdR%- REARIRD LY ey TATIPRRRARIRY NG, abweichen,
Gew. -% 30 15 35
n- C4H9 ’ CKpmponente ' Ge -n%C H3( CN

20 40~ e ariiadiadadadndddedndadadad e IIC &HT - B CE G‘—‘j_lln

40 30 | |
' CoHg CN" 15
45 . ' o
0O RO T

55

13. Zusammansetzung nach Anspruch 1, die die folgenden Verbindungen in den angegebenen

Snetv;lacl:?tsprozent oder Prozent, die davon nicht iber 10%, bezogen auf die Zusammensetzung, abwelchen.
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71 5 11~~~ 1 n-5t t | CN

13 - C2H . } CoOQ L(
t 55 13. Zusarmensetzung nach AnsprQud)ﬁol G‘lﬁe d| e f oi genden Ver bi ndungen

i -g;den angegebenen Gew chtlaprgzegtgt oder Prozent, gqy,pn ni cht uber 10% .
b=zogen auf die Zusannensetzung, abmelchen enthllt 0 65 22 0 060 646

-%5

I n HO) CN |
@ ¢} °2“s"@"@"gﬂ{ 000 O CHIfn 40S~ ~ H

C%'C*N-... _@H 5 000 N 15

29 n-C sO O. - CN 15 25
& Zusammenset zdh@t"h c'“éll e die fol genden15\/erb| ndungen i n den
uegebenéh Gewi chtsproze oder Prozent di e davon ni cht uber 10% bezogen
__ . 3 20 n-C3H7

E  Coo .15 @11 n 30 *Nn C5HI11CNI6,;~5""
2 . 5 02H5 co0

Zgsamrenset'zung nach Al uch 1, genden Ver bi ndungen in den- - - -
egebenen Gewi cht sprozgnt\odegT OZENn\ d| e davon ni¢cht Cber 10% ‘bezogen

if di e Zusamenset zun anwei chen, h| 1 t Korrponent e
W, - % - 2H5 n-C3H7 COO -w 40 - 15 35
asN 15 16 55-15..
di & Zasamense€a#yng N 60 65

. 25 14. Zusammensetzung nach Anspruch 1, die die folgenden Verbindungen in den angegebenen
3 Gewichtsprozent oder Prozent, die davon nicht Uber 10%, bezogen auf die Zusammensetzung, abweichen,
enthélt: .

Komponente : : Cew.=%

30

e

:'-"; 40 . .
n-CaHz ‘@_ coo “@— CgHyqn %
L n-CeHyy—{ H =~ O QO J—cN 16
s - 15, Zusammensetzung nach Anspruch 1, d|e die folgenden Verbindungen in den angegebenen
£ Gewichtsprozent oder Prozent, die davon nicht Gber 10%, bezogen auf die Zusammensetzung, abweichen,
f enthait:
: 60
65
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2 3 - 0 060 646 Korrponente Gew. - % CH /
-~ ON - 15 n-C4H 9 CN .

20 n- 3H7 o] — COO -kC 20 n- C3H7
coo : . : C.5H11-n 02@5@ 846 _
. Co.C ' Kohdponente 10 25 Gew.=%n- C4HO
- CN Mmﬁmﬁmﬁ, die
~die fol genden Ver bi ndungep angegebenen 30 CGewi chtsprozent oder
Prozent, ,di e davon myK zngen auf di e Zusantfenset zung,
abwei chen, enthalt: Konpoxed . Gew. - % 35 C2H5
CN : 15 40 _ n- CAH9
-C - G Q 15 n-C3H® Kk coo
C3H7-n 4 CoN .
15 C25H5 : 15 55 17
Zusanmmenset zung nach,,,%[l]sr (%5 7 nd n Ver bi ggungen-i n den
angegebenen Gew chtspiidZe ofier Pt o d| é t':l‘avon ni cht” fiber 10%
bezogen ggf die Zusam*rensetzung, |c en, enthllt .60 65 24  ~" .\
0 060 64 - Ko ente
Gew. -%5 n-CgH - °6H P2
15 nC4

w.%@waﬂww
' . . : : 15

-"16. Zusammensetzung nach Anspruch 1, die die folgenden Verbindungen in den angegebenen
30 Gewichtsprozent oder Prozent, die davon nicht (iber 10%, bezogen auf die Zusammensetzung, abweichen,
enthalt: ' .

' "Kompon_ente . Gew.-%

35 ’ . ’ : . 15

S )V S
 nCyH, coo _ CyH,n 40

-CsHy1 —<—'-'*_>—<6>—<’5>— cN

50 : ' ' 15
oo (o)

45
15

.

. 58 .
' 17 Zusammensetzung nach Anspruch 1, die die folgenden Verbindungen in den angegebenen
Gewichtsprozent oder Prozent die davon nicht uber 10%, bezogen auf die Zusammensetzung, abweichen,
enthailt:
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— 23 n-C3H7 - Coo C3H7-n
. n-C Hl1 0 060 646 CN 1

Ccoo - Komponente N . B8w.26 %18.

,$S|gkr|stalI-NUItlpIexan | chtung mt 2 dielektrischen
SUnétraten,smovon zunkﬁQe 5 rent ist, einem Fd m aus
Flu;QJgkrlstall-Nhterlél _ den Substraten, wobei die nol ekul are
Fdnung so ist, daB der verdail pemat i sche Effekt auftritt, mt

gkt roden an den | nng4af Hi At € zur -Anl egung vén el ektrischen
&ern durgh das Fl ussigkriy rial, wobei die Elektroden so.

' Felder in gemul tiplexter Wise
GMnet, daB das 23

Anspruch 1 ist. 35

yant A: un constituant 3

B-- gnn constituaamt A ani sotrope

Ituant A clart6 el evee ayant un
e\ a constituant A forme de

Y=o et consists 45 en un

g=Oups cyano term nal et

brend auwnoi NS un conpos6 ayant la formule I suivante. 50 .~~~~~~~~~ CN

"F rnuIeO Il 50 (dans lTaquelTe R €St un groups al Kyl e nornal_ayant jusqu' 3

7 deomes de car hgneyegiinndfutische -elekifcuptisché  [FRBEGSRAI-AultiPeRRERdvdridhturb e XAR e 2

di sqbst It UG edielbktristien BubstrateRiwavbn Finiintastlbihes OAROBENt &Y, @inkm [Fiirm fagy Frissigkristall-Material
- iapres: .@Ozwnschen den Substraten, wobei die molekulare Anof@nung so ist, dal8 der verdrillt-nematigshe Effekt

1] gzl "’? Al Q}I“"% ,?frﬂ ESaar ’@""'“ﬁgﬁv‘éﬁiﬁfﬁ“ﬁﬁﬁéﬂéﬁ"?%‘.’52 das
at ofres de Car *PTL e wééﬁ g i al?m aalglﬁﬁus\gﬁm&h.m
poilds de ntrleRdetz8ig |Aa duchi igh ou p USl eur s composes | e

- 4HO\ \ CN - 6 n-C3 2

comp' renant un mel ange de. 40 .

anlsotropleud|6lectr|que au noi ns 50% du constituant B etant fornes par un

65 @u pl usi euReveretiitiors repondant ala formule 11 ci-apres: 25

40 constituants A, B et C, comme suit: _
Constituant A: un constituant & anisotropie d|electr|que elevée,
Constituant 8: un constituant & anisotrope diélectrique faible;
Constituant C: un constituant 3 clarté élevée ayant un point de clarté supérieur a 80°C;
_ dans laquelle le constituant A forme de 25% & 50%., inclusivement, du poids de la composition et consiste
45 an un ou plusieurs composés a deux cycles ayant un groupe cyano terminal et comprend au moins un
~ composé ayant la formule | suivante.

50 . .
- {(dans laquelle R, est un groupe alkyle normal ayant jusqu’a 7 atomes de carbone, et.

représente un noyau cyclohexane d|subst|tué en trans-1,4); et au moins un composé ayant la formuie ill ¢ci-
aprés:

- . R ’ : N
60 . . CN _ _ Formule 1l

(dans laquelle R est un groupe alkyle normal ayant de 1 a 7 atomes de carbone);

le constituant B forme de 25% & 50%, inclusivement, du poids de la composition et consiste en un ou

plusieurs composés a faible amsotrople diélectrique, au moins 50% du constituant B étant formés par un
65 ou plusieurs esters répondant a la formule |l ci-aprés:

- 25 /"’//
R o \\!\\\\}\\\\\E\\\}}\\\\!\\\!\\'

I N R R B TRRRE by

-5‘5 1. Composmon de cristaux: Ilquldes nématiques convenant pour servir de matiére a propnetes de
cristaux liquides d’un affichage électro-optique nématique torsadé muitiplexé, comprenant un melange de .

Ry CN ' Formule |




0 060 646 R2 Co- O | ~ Fornule Il @
(dans laquelle R2 et RS—reprdsentent chacun |nd6pendannent un groups _
al kyl e’ normal ayant jusqu' A 7 atone &4fbne); et oe constituant C forme
de 15% A 35% i nclusivenent, du p ds de | a cpuRosition et conS|sts en des
conposes ayant un point de cI bey! @ &f au noins 50% g |“ds
du constituant C 6tant fornes ar ou pIu5| s cdnposes ch0|5|s par
:‘gra famsl I(%%\ Q%uil Re §t qwegéﬁg:ﬁ&%aul\ ndgmn;nergt,o unrgei\- Jpgsa n|teg|§rs yamtI 1usqu’é7
For mul a | \&t Tetdinsthnt C forme de 15% 2 35%VihELEIveMYnt28u poids de la composition et consiste en des R
QCOO. ) -cOiposés ayant un point de clarté supérieur 3 80°C et au mdipy 508H @ Mdids2f coRbtituadf/Eétant

.. "Ccoo formés _par un ou plusnepg's composés choisis panmy l¢p famillgs dom les forr;(ules générafes (ont

O R .0 représentées par les formules IV 3 VIl uivaRips:| 30 (dans | esquel | es chaque R
represente, ind6épendament, "un g ; ayant jusqu' A 7 atones
de carbone, et. 35 representR ’ ) ' '

trans-1,4); la somre des pourcen
6tant effale a 100% 2. Cbnpogltlc
| e ou | es constituants r6pon ant BRIl fornme(nt) &fernue NS
40% du poi ds du constituant A 40 Ition selon |a revendi cation

1, dans laquelle e ou Ies- e \e rnu e {1 yoryesnt) 100% du _
constit#ent B. 4. Conp05|t|o s- ! —i¢Ndens | aquéebdneiel\® ou
| es conposes repondant aux formilss IV A (nt) 100% du constituent:

C. 5. Conposition selon |la reve atjan. uelle Il e constituent B
conprend, en plus des esters de SR pRusi eurs cofpodeytt
choi sisesparm |es famlies dont TEs fornul &s~gene 2l es sont represent 6es

par les formules I X a XVI1Il gul eSeae0 ' R
. : T o7 g R oo Formule Vill
. ; _ e

For nul
O .
For nul emx'(dan@ﬁsquelles chaque R représente, mdépendamment un groupe alkyle normal ayant juqu aaﬁtomes

R' Fornmul e X|
de carbone, et . ) .

représenta un noyau cyclohexane disubstitué en trans-1 A);
la somme des pourcentages en poids des constituants A, B et C étant égale & 100%. g
2.-Composition selon la revendication 1, dans laquelle le ou les constituants répondant aux formules {
et Il forme(nt) au moins 40% du poids du constituant A.
- 40 3. Camposition selon la revendication 1, dans laquslie le ou les esters de formule Il forme(nt) 100% du
constituant B.
4. Composition selon la revendication 1, dans laqueile le ou les composés répondant aux formules iva
Vil forme(nt) 100% du constituant C.
_ 5. Composition selon la revendication 1, dans laquelle le constituant B comprend en plus des esters de
.- 45 formule i, un ou plusieurs composés choisis parmi les familles dont les formuies générales sont
_ représentées par les formules IX 8 XVIil suivantes:

5o _ . . R'R' _ Formule X

R —@—COOR' Fo-rmu.‘e X1

.R < > COOR '-F.ormule'xn
F _ o

des constituants A, B et C
endi cation 1, dans |aquelle

35
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R @ COO " R . " Formule XIII
— o : : Formule XIV R CoO
Formul e X9 106Q 646 COOR ‘

Brnule Xvi 20

| R'- (jp—C0 - <3) - R
prule XVl R - HOOO - RCOO " R - FOrdg e xim
FF 11 25~(dans | esquell es chaque\R. i nddpen§lamrent, represente un group.

pbone, chaque R repr6sente,

a'yl e normal ayant jusqu'3 7 atones de c
' al.coxy nornmal ayant jusqu'3 7

| fddpendamment, un group.. al kyl e normal ou

a_rres‘""de carbons, et chaque R -o e \ pdamrent, un gr '
aleoxy normal ayant 30 jusqu'g. rre?gge ong; 35 represent eoltbgrﬁur%%))/(%

#| ohexane disubstitue en trans-TA et 40 'rpresente' un noyau

fcycl o( 2,2, 2) octane. 6. Conpos;j n selon revendi cation 1, dans
| fquel I'e jusqg' t11,5%en poidsh FeP
c@irposition. 7. Conposition sel oi revendj

alRest ajout6 3 | g Formule XV
TPO: ion 1, dans l|aquelle
gadditif chiral conprend un ou -plusieurs '
# coxy- 45 cyanobi phenyl e(s) chi_...
M)

- al kyl ou
i _ _ _ : 8. Conposition selon la
gvendi cation 1, dans |laquellr
fisi eurs conposes de fornule I evendi cation 1 avec | e conpos6 de

entcodrconpr end un nel angEeraulant™Mu
gmula Ilila suivant: 2 5N -
Fa i, 4 9. --oOrrp@_e'cb"Qﬁdi cation 1, quiFcenungKXENd.
gqui suit: * ~ (1) wadou plusiew/s conposes de formule | et
ou

g ou plusieurs conposes de forl \ 11 for) ensenbl e de 35 a 45%
El.usi venent, du poids de I"aﬂeg@v’-(dqm:—{@—um)o_u pl usi eurs cberpegesytie
el ssol on |l a revendi catio /' formant—dé 35%.3 45%en poids, 55

| usi venent, de |a conposition; (iii) un ou pl usi eurs conpos6s choi sis
i .| es f ow#nslieaguelids cRadde Rl indépbmiamivant @p@suteamigranpe dikyld mrmaliayantivsdlSon Bor@8%
kpoi ds, i nddl caskione wkavue Rtepiésenteoinpépendamprent, U0 grogpsrpllodd ndropl aucdlqony pogmal ayant
fendi cat | oHsau’ 7¢iames deearkone.@t ghaaug | reRsesersyiRsieprNdaRme Ry Y g PP aley foma! avatt

ks d' un, 0 BYSISUISIE B parmi le . '
trfins- 1-. t'hyl . 4- (4'-. cyanophenyl ) cycl ohe et le trans-1-n-butyl-4- 60

t- cyanophenyl) cycl ohexane. 11. Conpos on selon la revendication 1,

Is | aquelle le ou | es conposes de for sont un ou plusieurs

- np de fornmule 11 .
fhoses a’?afﬁpfﬁﬁ?ﬂtﬁmﬁ?ﬁ@‘ ?Vﬁ'ﬁ"aﬁ"?"ed"sélf’%‘ﬁﬁ§"éfé"séhﬁior_\e dans | eurs groupes

n- & kyl es. S
K s

40 représents un noyau bicycio(2,2,2) octane. N _ .
6. Composition selon la revendication 1, dans laquelle jusqli"d 1,5% en poids d’un additif chiral est
3 ajouté 3 la composition. ' : S _
' ' _ 7. Composition selon la revendication 1, dans laquelle I’additif chiral comprend un ou plusieurs 4-atkyl
' ~ ou -alcoxy-4’-cyanobiphényle(s) chiraux.
45 8. Composition selon la revendication. 1, dans laquelle le constituant A comprend un méiange d’un ou
plusieurs composés de formule | selon la revendication 1 avec le composé de formule liia suivant:

| 7 C Mg CN lila
50 : .

9. Composition selon la revendication 1, qui comprend ce qui suit: T .
{i) un ou plusieurs composés de formule | et un ou plusieurs composés de formule Il formant
ensembie de 35 3 45%, inclusivement, du poids de la composition; _ :
(i) un ou plusieurs composés de formule |l selon ia revendication 1, formant de 35% a 45% en poids,
55 inclusivement, de la composition; o _
- {iii) un ou plusieurs composés choisis parmi les formules IV a Viil seion la revendication 1, formant de
. 15% 2 30% en poids, inclusivement, de la composition. o :
10. Composition selon la revendication 1, dans laquelle le ou les composés de formule | sont un, ou
plus d’un, composé choisi(s) parmi le trans-1-éthyl-4-(4' -cyanophényi)cyclohexane et le trans-1-n-butyi-4-
so (4'-cyanophényl) cyclohexane. -
' 11. Composition selon la revendication 1, dans laquelle le ou les composés de formule il sont un ou
plusieurs composés ayant un nombre impair d’atomes de carbone dans leurs groupes n-alkyles.
12. Compoaosition selon la revendication 1, qui comprend les constituants indiqués ci-apreés, en le pour- -
centage pondéral indiqué ou bien en des pourcentages qui n‘en différent pas de plus de 10% de la

65 composition: i
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12. "Conposi tion selon la revendication 1, qu
Je pour- centage ponderal indiqué ou bien en des

i ndi ques ci - apres,
pour cent ages qui -
0 060 646 Constituant

en

-n' en dlfferent pas@deeQ! eagede 10% de | a s5 conposition:

conprend | es constituents

% en poids C2H5

CN - Constitifint 0 NC4AHO% en poids

CN 3—A—G4H0 aWa'a N

20 n- C~3H7 <} C5 11 1-n

40 2Q_20 - 15 1
1 2s 0 CNt1 13. _

Conposition selon la revendlcatlon 1, qui

i'ndi cquds ci-apr~ en I Rou
P e “rﬂa

pour centr@ges qui

i ndi ques ci - apres,
pour cen,gges qui
28

25

30

35

L s

50

55
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“en
nWen

n-CgHyy

| 8
di

conprend | es constituants .
cent age ponderal indiqu6é ou en des
s @ plus de 10% de3la conposition:

Consti t uant % en poids 36 C2H

CN n- CAH9. . In4 -

CN "'C4Hg . Cooze  OCSHI-n
40 C2 Has CN _ 15 50
C b S 15 55 14.
Conposi ti on sel om-4,4, ' ﬂﬂd o c,@OQprend | eggconstituants

poﬁdéral *|nd|qu6 ou en des
pl us de 10% de | a conposition: 60 65

=CN |

11

13. Composmon selon Ia revendication 1, qui comprend les constit -
centage. por el q p ituants indiqués ci-aprés, en le pour-

composition:

indiqgué ou en des pourcentages qui n'en diffarent pas de plus de 10% de la =" ~

Constituant % en poids

n-C,H -' : '

18

14, Composition seion la revendtcatldn 1, qui comprend les constituants indiqués ci-aprés, én le pour-
centage pondéral mdlque, ou en dés pourcentages qui n‘en différent pas de plus de 10% de la

com pOSIthl’I
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- : 0 060 646 Constituant

Bn hoids < s C2H—~~25-...... CN1 4 | CN .
0 Nt CAH9 : = cN 0 060 646 20 n- C3HT.

- ’ CoH11-n Constituant 30 zO . - "% QR pbilis , ' -
fposition solon |a revendi Lon 1, qui .conprend | es constituants

di ques gi -apres, 84

,-géage ponder al i ndi que ou en des
ir dent ages qui  nVerP

pl us de 10% de 1@ conposition:

st it uant % en poids 35 _ C2H5 -JCN -
2 5~~~ ~ ~ = nC Ho=—"€) )~ CN - CNyg o
40~~~~ n-C3H7 ... %32 .\ . e (3). 11Hi ~ . 20 n-C H
4 --~ o Hl 1'n _ , 20 45 n-C H7 coo
& (J..\).. CHL- | 50 ~ 5 J CO .3)4\).. CN
1& n-C4-1 "*i¥% — N 55 16, Cbnpo%ﬁtion selon la

rgvendi cation 1, qui conprend |es constituants indiques ci-apres en le

pour - cenf%ge ponder al ~i nd e ou en MAed\ pourcentages qui n'en different:

#s de plus de 1098°Ge 3 @,..' . @dis4-n 0060 6306 Constituant .
%een poi ds C2H : o e o 15 * 25 n

CHONC : : ' 15 . n-C3H/ @ C000
R DS ONO T e B
[é R : 16 |

25 : - _

15. Composition selon la revendication 1, qui comprend les constituants indiqués ci-aprés, en le pour-
centage pondéral indiqué ou en des pourcentages qui n'en différent pas de plus de 10% de la composition:

30
Constituant o % en poids

35 | 18

20 -
40

20
45 20
50 10

15
55

16. Composition selon la revendication 1,'qu_i comprend les constituants indiqués ci-aprés en le pour-
centage pondéral indiqué ou en des pourcentages qui n’en différent pas de plus de 10% de la composition:
50 . _ L .
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ON . . ~~~15 n-C51 HN , _
20 . - C2H5 0 CN 15 25( |
17. Conposition selon Ta revendr catiq ui conprend |les constituants |-
i ndi ques ci-apres, en |le pour- cent® é’&orl) ral indiqu6é ou bien en des
pourcentages qul n'en di-fggls@idbntPas de plus de 10%da goddsconpositi on:

Consti t uant __%en poids 30 C2H5

CN o 5 4H9 CN 40
n-C37 HON - o _.._‘_ Q 1523 n-C3H7 H
CO0~ - 2SH7 30 nC C5H11 CN

13 5 11~~~~~mmmm e~ - ~ Coo

CN
13 55 18. Affic clul ti pl exe, A cri dfaux | i qui des
nemat i ques torsades, onp deux substrats dielectriques'dont |'un au
moi ns e% transparent frlmde ere a proprretes de cristaux l|iquides
intercal 6 en sand / rrangenmggt -nol ecul aire de :
cette matiere et anQ 7te| &%0 p‘r se 3 7erf‘if et nematique torsade, et des

el ectrodes sur |es surfaces |nternes des substrats pour appliquer des

chanps B ectriques (e matiere A1|ropr| etes de
cristaux 1iquides, 5I‘és

d' appl i quer les charrps e tr| ) agon mul tipl exee, le perfec-:
ti onnenent corrpr nant far t T X\ e a propri6fbs de cristaux
| i qui de® est 1@ r evendi cati on 1. 65
25 17. Composition selon la revendication 1, qui comprend les constituants indiqués ci-aprés, en le pour-
centage pondéral indiqué ou bien en des pourcentages qui n’en différent pas de plus de 10% de la
composition: .
Constituant S % en poids .
30 '

35

40 CN . . 23

: n-CqHy coo CqHyon - 30

4 _ .
0 Yo R

50 . ' - .

55

. 18. Affichage électro-optique muitiplexé, A cristaux liquides nématiques torsadés, qui comprend deux
" substrats diélectriques dont 'un au moins est transparent, un fiim de matiére 3 propriétés de cristaux
liquides intercalé en sandwich entre les substrats, I'arrangemeént moléculaire de cette matiére étant tel qu'il
60 produise I'effet nématique torsads, et des électrodes:sur les surfaces internes des substrats pour appliquer
des champs électriques de part et d'autre de la matiére 3 propriétés de cristaux liquides, les électrodes
étant en une configuration permettant d’appliquer les champs électriques de fagon multiplexée, le perfec-
tionnement comprenant le fait que la matiére & propriétés de cristaux liquides est la composition reven-

diquée a la revendication 1.
' * c L M s *
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