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scomponents. Such a m xture may be used by itself if it has the necessary - .

s smectic phases. Alternatively the EP 0 295 266 Bl chiral mxture nmay be"
added to a non-chiral or a racemggg, ﬂgagsprystal material, eg a snectic C

“host. Different chiral conponents may have different tenperature/pltch

characteristics. In this case it is necessary t#&#*ensure that the resultant

pi tch has tine csieqal siobevasoti@s k190t Parisaidh SHikchLIR @i Cddg theoRNBrst driarranged with

‘'smect i ¢/ oeogsdilelrtd thefligais erystamnalieduied in ore of the SMirehid staies @1,c32i Ti@l secoptpolaeset 8 Of

. OppoSi t ecipyded twits aespert itd thedlirst oladsea e tangle hetueep. théddto dilectionse 81| s tabout #§Ur e

-has t he Pwyding thd biselingerea @0 issujtablysarrangad.icbthe ava expRessionTAnds. thb plaasf of pblerisationr all
.conpoﬁ%nPHQNM%g&NdWE§% -of their cholesteric twi st sense, may have the sane

“sense of ~Sdolaisglion switehes aiig, uspfuldor exgraple: inhyegydimensignal é@ﬂt‘?'ﬁ)’@lw i fhis aipmaip el of

. the chiraM @@Griféﬁ?%a’?rﬂ'ﬁp'ﬁ'&?é‘"t%?'@md%? P‘éﬂ’@@&hs‘éss&? a“F’? FtS’laﬁiﬂ'?ﬁ fiohy 'ﬁé’°‘ﬁet

Ps has ‘a%si# in gynchronismnil e frame, "01T "‘%1 % b B.
mat eri al S'Wgargzﬁ?;h 'g%d '6?" PTEer Rp" E'Iass ﬂ@ "F'H oyl E’é’ﬁﬁtahﬁ%tfeésstpﬁrl c..
t wiest 'S eI EVICREF B Snchraris WITLIpH g rigft pyg %ﬁﬁqsfylng the cholesteric

pi'tch val ues noted above. Such a m xture may be used alone or in
- conbination wwth a non - chiral or a racemate |liquid crystal material, eg a -
+Sc host. As a result of the long pitch in the cholesteric phase the
“materigal cools into the SA phase with uniform 15 alignnment caused by the
cell wall treatnent. The result is alignment as in Figure 3. On further

- cooling the material adopts the Sc* phase with alignnent approximtely as
in Figure 6 for mxtures with sufficiently long Sc* pitch such that the
surface alignment unwi nds the helical pitch, ie-the Sc* pitch is about d, -
_.orv#fgmre 5 for shorter pitch lengths. Materials w thout an SA phase are .
cooled fromthe cholesteric to a chiral smectic-phase. Providing the

-‘chol esteric pitch is sufficiently long the cel#*s well aligned in the S*

- phase. 20 : The pitch in the tilted snmecti-€ phase Is arranged to be
_greater than about 1[err] and preferably very ﬂvch greater. The
"~ conperdation of pitch in the cholesteric phase iis*illustrate in Figures

. 7(a), (b), (c). Figure 7(a) shows chol esteric pitch against tenperature for

" a nonconpensated material having a cholesteric to snectic transition. At . .
‘this transition the pitch tends to infinity. The conpensated material shown .
“in. FLnge 7(b) shows 25 a pitch increase to infinity a few degrees above
‘the transition tenperature with a pitch reduction below. In Figure 7c the

- conpensation tenperature where the pitch goes to infinity occurs just below-"-
~the . snectic to cholesteric transition tenperature. By suitable selection of ...

imaterials this pitch increase can be nade to occur.even closer to the
“transisgion tenperature, but a few degrees difference does not seemto

- affect the end result. 30 Sonme dopants e.g. CClO, CCl2 can be used
~alone-in small anmounts to give a characteristic shown In Figure 7(c). In
~this case the material is not conpensated as in Figure 7(b) but inherently
~.has |l ong pitch. When a d.c. pulse of sufficient magnitude is applied to
the elctrodes 5, 6 the nol ecul es adopt one of two different alignnents,

. D1, D2, depending upon the polarity of the pulse. This is shown in Figure 6
at 21, 22. Note these alignnments may not correspond to a zero field
~alignment. The two nol ecular directions D, 35 D2 represent two different
Ps directions, i.e. UP and DOM directions. Thé*polarisers 7, 8 are
arranged with their optical axis orthogonal and W th the optlcal axi s of

-~ one polariser 7 or 8 parallel to direction 21,: L6 22. Alternatively the
-.polarisers 7, 8 axis may be at non parall el and 'non orthogonal directions. .
In-each case a different effect is observed in the two switched states. The
. cell s observed to change rapidly between a dark and a light state as the
d.c. pulses are applied. 40 The angle between directions 21, 22 depends
~upon the liquid crystal material. ldeally it will be about 45[err]



LA ter n‘ét'-i vely,- when a dye is incorporated into the liquid crystal material,; - -
:-t-he ideal angle between directions 21, 22 is about 90 with the single o
~.pol ariser aligned al ong or per pgd izﬁé'?éﬁ jo one of the two directions 21,
- 22. ‘Figure 8 shows how the angle [err (%alf t he angl e between 21, 22)
-varices wth tenperature for one material m xture, exanple 5. The variation
- .of Ps Wdnihies 8agteraisiy € for this sane exanple 5 is shown in Figure 9. 45

'=‘._'.Th,e' cell 1 may also be used as a shutter when the electrodes 5, 6 are sheet-

- el ectr g#asCorhpopétits i S bl ocked or transmitted in the cells of two different
“.switched states. This,shutter may al so be conbined with col oured pol ari sers

" to psovide a colour switch, arranged in front of a nonochrone cathode ray
~ tube (CRT.). Asimlar arrangenment is descrihed in GB. % 491,471. In

~this a CRT. emits light in two different 503 wavefengtdg. The colour o
. switch.is switched to transmt the two diffegen® cid Sur$ §drame at a tinme.
“This is synchronf¥8d to the CR T enitting f&alg Sepfenty 2ls i mages
_rgpr'ésenting the two different cofours. Provi§dsa tmégr,?ﬁﬁti me is high
““enough an observeer s cgygo-o)-EDraves ¢ ke, two Ji BPer bt “colour i mages as one
- -mul ticolour imge. The present inyention provides a colour switch by using

caneutral polari ongss e ket cell 1 gnd 5 twe.ydi fferent col our, -
~.'e.g._red and bl ug‘?zr pg&éﬁ%ﬁgﬁeygi}bosi te gi de ?he \(lz\gl)ﬁ.' These col oured
_polarisers are arranged with their _optical axis orthogon?l. The axi s of one
“col oured pol ari s&? i $ehat ‘E°8@‘§fmof the feutr& pof%riser. The cell -
~-is switched at the CRT. frane rBte as in G B. 1,491, 471. - EP 0 295 266 .
Bl The cell may al so be used as a 90 polarisation switch. In this case the

o peladl sers are apgangRek L9 e@.@m@hl el to tlke liguid grystal nol ecul es

~.in one of the switched stat 2 22. The second polariser is crossed with

““respect to the first polariser. The angle between -the two directions 21, 22
'irs about 45[err] Providi t he_birefringence [err] is suitably arranged, of
- the known expr es§#%n R P-PALOpiBle of polariShtioR 5 &M light is rotated
by 98[err] Polarisation switches are useful for exanple-in three -
:-di mensi onal (3 - cdd tcgllgcod-@r.:biss alternate | eft aneh right eye franes

- are displayed. An observer wears pol arising glasses and a pol ari sation, C
switch in front Qf, t TV ASCHREN ) i.f ched iR synchroni with the frane
L.rate, This is deg%'ri E@h??%&z@ﬂ%l B. Agg-i-m' ar e ?)r;ct i s obtained

i f '_a‘-??-observer wears gl asses that have left and right eye liquid crystal
Tshutters that 10¢ce alcdﬁs'i%synchroni smSwi t hEl eft {&hd right eye - -
~-frames on the TV screen. 15 20 25 30 35 40 45 50 55 7 ~ EP 0 295 266 Bl

- _ o |
% CC9 CgHjz C*HCOO- O - O -CO0 C*H CH,, SS L (+)
e CC10  Collyg~{0)0)-CO C*H CH, - L (+)
—
| ¥ gle
coit C3H_OC*H €0, CHig - D (+)
45 . cl I:Ie o
cc12 chlg 0C* €0, C H - D (+)
L o xe
" 60 -
_ CC13  Cghy ;0-(0)-(0)-c0, C*H CH D (+)
. Me
%‘Ie l.ie
d where 2MB*:- CH,CMi CpHg; and L* = -CO0 C*H COO-



ERR} Exarrpl es of mat erials:- Chiral Conponents - EP 0 295 266 Bl Sense of.',

'_='_=_.-Cryst Lig. Cryst. 114 p. 151 (19§9b29§§g§g1 of cholesteric tw st and
-absofute configuration of chiral group convention are described by G W

~“@Gay & D. G MDonnell, Ml Cryst. Liqg.Cryst. 34, p.211 (1977): D:
“"Dextro L: Sehsweot q:ooléuﬁsatibﬁ a2édrdify 13 theIbnvéfiod by SOT. %g@wau an&EPD4h, Mc@& Bd, qrEzR}
"Non - Chitt4g. 158&01880).al s 50 : H1: - ‘ML + M2+ MB (1 :1 :1)

~1s 151. 7 N Sbise, of cipfstbdrtwist S 2psciiteSopfiyuration of chlmreuplvsnventmem degcritied w33 W
ML +Nb+: ey B D. 5. MeRonnell, Mol Cryst. LigCrygt. 86 pd1 F877:- M2 + MB + Mb (1:1: 1)
l's 1558 8 NP89.Oex8r 15 Solid Key: Is = isotropic, N = nematic, S = snectic,
- 'Ch = chol elst erli#®evhere no subscript is given to a smectic material the
~particular phase is unknown. 10 EP 0 295 266 Bl Exanple 1: (a) 7.9 %Rl
~(b) 2.2 %CCl 5 (O 90 % M :

'x../ 10

. __15 s

\-/ aﬁ

.25 . | b

30

50

j';}'z'p-é)l arisation according to the convention by S. T. Lagerwall and | Dahl’, Ml -



~This material had the follow ng phases with increasing tenperature sol id -~
.SC* - SA - cholesteric - Isotropic. Materials (a), (b) have opposite senses
~of cholesteric tw st, but the sgpepsgsggeyf Sc* pol arization. Wen tested
in-a‘cell having a 6[err] thick layer excellent alignnment was achi eved on
cooling down to 10 the SA and then Sc* phases. Wien tested in a cell with a.
12[ er r ] NénlviGhkal Matedats t he ni xture showed a pi twist .in the heated chol esteric
“‘phase. Providing the cooling rate was slow e.g. about 0.2[err]C/ mn. good"
-alignnent was achi eved and the devjice .coul d ;rapi dly switched using the
‘ferroelectric effect. Th@'sp&ﬂaﬂ'@s@caﬁ' Cgfy ,Ps was measured to be
about® 1nC/ cn2. The foll ow ng Exanples 2, 3, use conpensated chiral

m xtures. These m xtures are conposed of 15 chiral conponents with
'opposr te sense of cholesteric twi st, but the sarre sense of S * spont aneous
‘pol arisation. Exanple 2 ¥ GCgpi;4 0coo This has the phase
‘trangition tenperature of: Isotro c 14 er, 93.4[err] SA 71.5[err]
Sc*_/g'O[err] Solid. The chol esterl c. pitch/te erature curve is simlar to
“Figure 7b, the conpensation tenperature (ie where the pitch is infinite)
occurs at ~ 99[err]. 25 u3 |l @r] twist state can be
“maintained for up to 1[er?] aﬁﬁﬁg'@@g Ié’s!—%rl c phase transition
tenpgyature; with slow cooling good alignnent can be achieved in the

- smectic phases. At 61.5 C the mxture showed a Ps - 25nC/cn2 and a tilt
~angle (i.e. half cone ang}e) - /e . anpl e 3 30 CD3: - 22% CCl +

" 78% CC3. - Thi s hasﬂéh C%H’@@'%ﬂd r 619i3t i on tenperatures: -

. lsotropic 115[err] Chol 94.6[err] SA 72.6[e#r] Sc* 47[err]Solid. The
cRetésteric prtch/terrperature curve is simlar to Figure 7b; the
-conpensation tenperature e € th pitch is infinite) occurs at -
98" C. In a 2[err] cell Mé{ zgﬁ‘i)l L @ gfiglobtal ned, and a [err]
.twi st can be maintained for up to ~ 6[err] gbove the SA to chol esteric
“phase transition tenperature. Exanple 4 40 CD9:- 20% CC8 + 80% CC3. This

‘has fhe following phase transition.tenperatures: - Isotropic[err] Solid.
"The chol esteric pi tch/té?ﬁper%lﬁ;rqw 'cl‘sn'hto Figure 7b, the .

-conpensation tenperature (i. where the pigCh is"Tnfinite) occurs at ~ =

102[err] 45 In a 6[err] ceII a 2 [err] twist state .can be obtained for . . -
up tg 0.5[err] above the SA to chol esterr C phase transition. Exanples 5, 6,

7, 8 use a conpensated offi r a8gH]l ghost. Exanple 5 50 CM6 =

- 43.5% CD3 + 56.5% H1. This has tesu?‘e val ues: - I'sotropic _

. 132.8[err] Chol esteric 106. 8[err] SA 83.9[err]- Sc* l1l4[err] - solid. The

_-_}:-'_prtch/terrperature curve is simlar to Figure 7b;, the m xture being
““compensated (i.e. infinite pitch) at 56 - 113[err] In a 2 [err] and 6 :
Slerr] dﬂﬂcbmatvMstp@!ﬂrvely, a zero twist state is obtained for up to 14 C and
up to

- o | ' He

40 Rt CGH,, qcoo@cn_ oo CHg (+/-)
F .

45 Sc Host Mixtures

Code Composition Transition Temperature ° C
50 H1: - M+ M2+ M3(1:1:1) Is 151.7 N 112.7 S5 107.3 Sc278 S
H2: - M2+ M3+RI(1:1:1)
H3: -~ M+ M6+ M4A(1:1:1) Is N 80 S¢
H4: - M2+M3+M5(1:1:1) Is 155.8 N 89.7 S¢15 Solid
5 Key: Is = isofropic, N = nematic, S = smectic, Ch = cholesteric
Where no subscript is given to a smectic material the particular phase is unknown.
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and 9 show the tilt angle (ie. half cone angle) and spontaneous

“““polarisation, Ps, as a function gof

, , Ps, et ure for CMB. |

. tng‘rp”g'rgtSrSVB |19. 6% (49% CC1 + t%%%&?so.m HL This -hasEghgsgg? 268 BL.
-t values: - 5 | sotropic 126.1[err] Chol esteric [err] The

. pi tch/ tenper at e s .
 pitenigmergiure curve (s simiar to Fgure 70 the myture belng
i . : . - . err n ;
:)\Iflma:; fﬁ 74 % mbtained for a-few[err] above.the srregt iZC[irH) gﬁlo: eatze_ro
. 60% I ;}i%%ﬁ enperatur s 10h Exanpl e 7 CMB:= 40% (20% CCL + 800/oscgsl)c+
R DSARE SO _ owi ng phase transiti . nt A
i s ke e L £ 2 BT
o ic. errjcell a zero tw i -
[Egr r]  abowudriae (as.mcthv"eooppoﬂtosﬁtﬂml°é§'1°!9?t\lém’<‘f’stt 'ﬁ';‘tg aﬁ'ﬁrsg’%" LA RRholaftaidhD 10 3
; ._..t:ﬁar’rpl e 8 viidhlested2f ¥calDBVing 7iSoprhick faypreoxpalian &?l n ]gﬁ L béritRed 6dd8Ingldoweto
_-_.___:_éerrp-_e,b_attmriﬁsi.nq theh S¢itphasps. When tesisd (04 0 @rra i Ficic/143br Y nBtEireBRG#SR alpi BVES int | On
Ctf ve i shesheated aholesterie-phass-Provping; iy © | e i “stow &g, abolif 6.2 PCAnmN gdod rapgnmatitur e
o gf[ ;;32 253;;3::‘1"91'1 and thégdeﬂ??co g u'?@d)mlg?cgrr I'ha 2 [err] cell i
sty ans=i"1(‘.:'iépgn“l°e?ﬁ'g§%qaa?§g ‘ﬁg A %ﬁnwc&irﬁ riixtiires. Théss asiktaps er,em%aséreg oft st
B T e Wil e M S e
o A _ ic 52.3[e
.__.._-%GLL,_CﬁOngﬂ‘{'\_M st state was obtained for up to ~ 10%e”} gg{)\r/]e {Reas?h[ee[ ']
A Lol cholaggel prasa (rarsicion amerature, ¢ SOLer] i he spontsneous
- .4n errland the tilt i a
e .C-gongﬁﬁzg'agzid&ﬁ& 2, 0c85 Exanple 10 CM 15:- 15. 9%(31.2%%?:9(: 8. 0%
6. ' thd phade tRRsiton dierturd ofChol esteric 56. 1[ er i O
6 [err] cel s ! A 101:CNOl ¢ [err] Solid. 40 In a
above the s wopit 1181 Gl 43° S} 768 ‘SS0WBdIdnai nt ai ned for a few d . i
Cafter crig ifgﬁjoﬁzgﬁmﬂneﬂmm e i eimirt BREP 71, 31, PRE P g HpHaGR e WA J’ﬁgglrjs
;G L ' is iMfi ¢urecat ¢t he [er ' ) .
ok S it vt s ot car el 8 9 R SIS
e . trdrigifidri tagpdaiaks vih soy cpaleq gqoq nmant ch%:hb chisved, Lfectic p hs°C
“"With a dthe mbfuire shgwerd a Bp pmqrﬁla@ g {iitangt H-e- Qre3hié) b~ Mliese and cool i ng
At 50[err] and 3 P : 9P Aen gave the desired alignnent. 45
ionCl o ﬁmh??iizng% E;H ﬁggnggnt alneous. pol arisation of the ni xtgre s
“Thol esteri c twi pectively. Exanples 11, 12 use a single
LT oD3- . SLaSSNRg & ral component .in an Sc host. Exaﬁplg 11
This has the following phase {ransition temperatures: ~ S '

Isotropic 115° Chol 94.6°Sp 72.6° S¢* 47 ° Solid. o _
s - The cholesteric pitchftemperature curve is. similar to Figure 7b; the compensation temperature (i.o.
... 36. where the pitch is infinite) occurs at ~ 98° C. ' '

o in a 2 um coll, a zero twist state can be obtained, and a = twist can be maintained for up to ~ 6°C
above the Sa to cholesteric phase transition temperature.

- N/ " Example 4

' CDO9: - 20% CC8 + 80% CC3.
This has the following phase transition temperatures: — _
isotropic 120.1° Chol 93.0° S, 78 0° S¢* 43° Solid. The cholesteric pitchfterperature curve is similar to
Figure 7b, the compensation temperature (i.e. where the pitch is infinite) occurs at~ 102°C. )
45 in a 6um céll, a 2 « twist state can be obtained for up to 0.5;; G above the Sa 1o cholesteric phase
transition. _ '
Examples 5, 6, 7, B use a compensated chiral mixture in an Sg host.
Example 5
50
CM6 = 43.5% CD3 + 56.5% H1.
This has phase - temperature values: —
14°S - solid.

Isotropic 132.8° Cholesteric 106.8° S 83.9° S¢”
lar to Figure 7b; the mixture being compensated (i.e. infinite pitch) at

~ 113°C. In a 2 um and 6 um cell, respectively, a zero twist state is obtained for up to 14°C and up to
8° G above the Sa to cholesteric phase transition temperature. Figures 8 and 9 show the tilt angle (ie. half
cone angle) and spontaneous polarisation, Ps, as a function of temperature for CM6.

_ The pitch/temperature curve is simi
55

1

glerr} .. “the . . B
g[err] .above the SA to chol esteric phase transition tenperature. Fi "gu'r"é:éif.g S

0o GepOnBdR stfoet. fhe spontadeerse t he o



B0 LPC2: - 1% CCLO + 99%HL. This mixture has the fol | owing phase

"".Tj't ransition. tenperatures: - Isotropic 151 * Chol esteric 113.5[err] The
chol esteric pitch/tenperature ClEPV‘ﬁzéssz igd lar to Figure 7c. In a 2 [err]
vcell; "a zero twist state can be achieve or ~ 0.5[err] above the snectic A

“to cholesteric 55 transition tenperature. The spontaneous pol arisation of ~
“the m xeampes 1. 7nC/[err] and 4.2nC/[err] at 8Gferr] and 40[err] respec-
- tively. 12 "EP 0 295 266 Bl Exanple 12 LPC3:- 1% CCl10 + 99% H4. This

M Xt ur eCHgt9.a% @9%atd onbTey Cons d04%af1si ti on tenperatures: - |sotropic:
--158[ err] Univhasphesertonperafurervalb®A- 89 err] SC* 18[err]S 8[err]S. The '

- chol ést er Isetrgpict 1861 t@wiodtericttd & @9(PJE°$s sinilar to Figure 7c. In a 2 [err]
“cell, almeaitehterppasaturg euryesis sigiijarje Figurn i7Biiegimixyre being cempepsated{isp ipiniepischi Alect i c A
-t o chol H8Pelile aghumcell aza; tyisiotiete israbiaingd iy @ fow (C abqugripn emerctic Apeghalestyricso,

- CCL0 + Rbgsedunsitgndpmuaratreso, \7) | sotropic 152[err] Chol esteric 76.8[err] Sc*
~<O-[err I{)} g 6 [err] cell, a zero twist state can be achieved for up to
02 Br r%"”ﬁ ®Ye the smectic C* to cholesteric 15 transition

tTﬁgprenr iéﬁsﬁ%l%%&g@éﬁ% 92u5% (85% H4 + 15% M) + .7.5% CCl2. 20

. 't : grest S 155.8[err]Ch 60.5[err] Sc*
15[err] ThRGydpldQzPeicb rﬁebrﬁ'}n T:jﬁ'%?at o

+
idh errln . .
_ [ RNBeLgidire curve is simlar to Figure 7(c).
- Ps =14 Anghd gatibmadratad careSit Siitdt ,:%._,,élﬂ(,‘/ cn2 at 25[err] In a 6.2[err] thick

- cell a zemnOa éith Sbi & batd Gwist JtiteS oBRIRGENEGD 10 Cabével thd Erheclld AUE chdiBteit phabd

. chol estinditon RdnpdRtukd, ansi tion tenperature. 25 Exanple 15 CM20:- 85%H + 15%

- CD18 This m xture has the foll ow ng phases: - 30 |Is 133.7[err] Ch

©92. 8] erexpmpi®8 63.2 Sc*. In a 2 [err] thick cell a zero tw st can be

" obt-atned just above the SA to Ch transition tenperature. Ps = 18nC/[err]

- CD18 = Wil -CB% €D8BYF5B M. 35 Exanple 16 LPML3:- 72.5% H + 25% M7 + 2. 5%

CC13 |'s 17i8§ kesthe fellqwing pipseStransitionergperdtles: Ps = 10nC/ [err] at 20[err] and '

5nC/ [ er r] 'seforiedfat 1Gholg@1.1°Sa 851 8c"dhBws zero twist in a 2 [err] cell in the

chol est.er The Rifghiteperature curve is similar to Figure 7b; the compensation temperature (i.e. where the pitch o
25 Is Infinite) occurs at ~ 119°C. In a 2 um cell, a zero twist state can be obtained just above the smectic A to

cholesteric phase transition temperature.
Example 9

0 CM13:~ 90% (90%H4 + 10% M7) + 10% (49% CC1 + 51% CC4)
~ fIsotropic 135 ° Cholesteric 52.3°Sg* ~15°S ~25°S .. e
In a 6 um cell, a 0°twist state was obtained for up to ~ 10° C above the smectic A to cholesteric phase
transition temperature. At 30°C the spontaneous polarisation of the mixture was 3.4 nC/cm? and the tilt
. . .angle (i.e. half the cone angle) was 21°. '
.85 :

Exampie 10
o CM 15:~ 15.9% (31.4% CC9O + 68.6% CC4) + 94.1% H1.
S Isotropic 135 ° Cholesteric 56.1° S¢" 20 * Solid.
40 In a 6 um cell, a = twist state was maintained for a few degrees Celsius above the smectic C* to

. Cholestetic transition. The alignment was poor after critically cooling into the S¢* phase, however, by
applying ~ 20 Vpk 10Hz square wave, zero twist alignment in the smectic C* could be induced. Heating
back up to just into the cholesteric phase and cooling with a d.c. field of appropriate sign then gave the
desired alignment. '
45 At 50° C and 30° C the spontaneous polarisation of the mixture is 2nC/cm? and 6.2nC/cm?, respectively.
Examples 11, 12 use a single cholesteric twist sense chiral component in an Sg host.

Example 11

50 LPC2:— 1% CC10 + 99% H1.

This mixture has the following phase transition temperatures: -
Isotropic 151 ° Cholesteric 113.5° S, 104.5°Sc"28°S

The cholesteric pitch/temperature curve is similar to Figure 7c.

_ in a 2 um cell, a zero twist state can be achieved for ~ 0.5°C above the smectic A to cholesteric
© s6 transition temperature.

The spontaneous polarisation of the mixture is 1.7nC/cm? and 4.2nC/cm? at 80° C and 40° C, respec—

tively. ' '
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"Ctains 1. A method of making a liquid crystal display device conprising the , .-
“steps: 45 providing two cell walls (8,9) spaced apart by a spacer (4) -
to contain a layer of a liquid crpggabs sggiial (7)., the wall inner
-surfaces having forned thereon el ectrode' structures (5,6) and at |east one .
- wall surface being treated to provide a liquid crystal alignnment, providing-
atiltedeempak snectic liquid crystal material having a chol esteric phase

- at an el evated tenperature above anbi ent bet vveen‘ the chiral snectic and '
~i sot r opi tPEhrasBLaP t+hee% kol esteric pitch p 50 * ° greater than twce the
layer thi cKhiegixwl bas the followipe phese  ransitien tbreppsaturgs: 4 * C above a chol esteric to
Snmectisc tr dieueriq 18’ holeplencR1iPe8HSd 1BS 8- chiral snmectic phase a .

spont aneoudhpeolestprichitthiampasatyrp suyedp simiiaie Boure 7/ cn? and a smectic pitch
_.greater thiheHm ellhager st %E@Wa“?‘@ﬁf’f%gﬁﬁébme%?ﬁﬁ“l@c?%“ﬂf@mm'%%’cs%rlc
phase, i RPBUIRPRAF YR sealing the mixture into the space between the

wall s, chollgq the material to the tilted 55 chiral snectic phase. 2.
The’ Mt hoF™8F '8l ai m 1 conprising the further steps of reheating to above

t he smec | rg id4 OBeti@pperature and slowy cooling, whilst a
uni di rec&i&[ Egﬁ 36 lgcg%l %ﬁssgg’pl d. 13 EP 0 295 266 Bl Exanple .12
LPG3: - 1% 8 ufn et 72 2efo twi étﬁte W tie dchieVs Jor up %o 0.8 M e erfl?c%@ ct fo@RsibstdriON

_ tenper,@twnggontemﬁramm I sotropic 158 Cholesteric [err] The cholesteric

" pitch/tenperature curve is simlar to Figure 7c. In a 2 [err] cell, a zero
tw st st ptampeas be achieved for ~ 4[err] above the snectic A to cholesteric
‘phase transition tenperature. 10 Exanple 13 LPC6:- 0.5% CC10 + 99. 5% (95%
HA + 5% WOW30: s 025185 HH 2| 18Py W7)Chabwei a 76.8[err] In a 6 [err] cell, a

; zere’ eani st The aixredws the doliewind rhassd f or up t'o 0.2[err] above the snmectic C- to -
- chol est ebilB5AThBPANSEIBOR t enper at ur e. le 14 UCMBO: - 92.5% (85% H4 +
15% M7) + Theghatesteric Pmﬁempefaﬁﬁecwﬁktsm'@'ah & Figvre Ay Powi Adn s $05°¢ and
155, 8- CHMSEM[ab 2T 1C: ¥ 6.2 M) Bick g9l 226/ ishstte spLbedchipweddRry e’ G @oxg e Seito o

Fi gure 7‘(’&9593*°"53°"as°4'aﬁﬁ'f@f°€}*’?']°”'§t 50.5[err] and 8.4nC/[err] at 25[err] In a
6.2 [8r {qg cell a zero twist state can be achieved for - 7 C above the
-'Sc* to chB"B&t'3ric phase transition tenperature. 25 Exanple 15 CM20:- 85%

+ 15% J;ll,_§+rq5>§ée & has the-follow ng phases: - 30 Is 133.7[err] Ch. . .

'.'-'_'92 8 S asthggb“ dhgles)- thick cell a zero twist can be obtained.
s ust gpogqe_g dgansition tenperature.

Ina2um th:ck cell a zero twist can be obtained just above the S, to Ch transition temperature
Ps = 18nC/cm? at 25°C.
. CD18 = 34% CC1 + 66% CC11

. 86. Example 16

LPM13:~ 72.5% HI + 25% M7 + 2.5% CC13
o Is 118° Ch 56.3 Sc" < 0 Solid.
- Ps = 10nC/cm? at 20° G and 5nC/om? at 46° C.
" 40 This shows zero twist in a 2 um celi in the cholesteric phase.

Claims

1. A method of making a liquid crystal display device comprising the steps:

45 providing two cell walls (8,9) spaced apart by a spacer (4} to contain a layer of a liquid crystal material
(7), the wall inner surfaces having formed thereon eloctrodé™ structires (5.6) and at least one wall
surface being treated to provide a liquid crystal alignment,
providing a filted chiral smectic liquid crystal material having a cholesteric phase at an elevated
temperature above ambient between the chiral smectic and isotropic phases with a cholesteric pitch p

'~ sb - greater than twice the layer thickness d at a temperature at Ieast 0.1° G above a cholesteric to smectic
transition temperature and in the chiral smectic phase a spontaneous polarization Ps greater than 0.1
nC/cm? and a smectic pitch greater than the layer thickness d,
heating the mixture to the cholesteric phase,
introducing and sealing the mixture into the space between the walls, cooling the material to the tilted
56 chiral smectic phase. '

2. The method of claim 1 comprising the further steps of reheating to above the smectic/cholesteric
transition temperature and sfowly cooling, whilst a unidirectional voltage pulse is applied.
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Ps = 18nC/[err] CDI8 = 34% CCl + 66% CC11 35 Exanpl e_lﬁ__LEhm.B__lZ_S_/o_Hl -'+"

25% M7 + 2.5% CC13 Is 118 Ch 56.3 Sc < 0 Solid. Ps = 10nC/[err] at 20

and SnC/[err] at 46 C. 40 This 0208086 B O t Wi St Hl h huuqul in
the chol esteric phase. Clains 1. A nethod of making &

di spl ay device conprising the steps: 45 provi di ng two ceII ls (8,9)
spaced Bpawte B8y a spacer (4) to contain a layer~-of a liquid crysta
material (7), the wall inner surfaces having fornmed thereon el ectrode

struct uk'ﬂ‘s"'(5°/°6?)318ri'd9% Hieast one wal | surface being treated to provide a
liquid cr 9’§'§ﬂ}"‘“ﬁ1’f‘ !°W'“BPWPHP goratemrﬁ%sem ral smectic liquid crystal

- mat er§ al 4 ’ffg;hfgg‘i%’r ﬁ'ﬁ&!‘f’ e 8n el evat ed tenperature above.
anbient b ases gl esteric
pi tch b5 %ﬁ\g@ oL T R ASg oL B v b B8 shaeih o Pl SR
| east 0" err oveacholesterrc to snectic transition tenperature and in

the ¢higal h,ﬁr;gctr c phase a spontaneous pol arization Ps greater than 0.1
nC/cn? and a smectic pitch greater than the | ayer thickness d, heating the

m Xt ur e pgy. 4 hg%c(ttgbe.sgﬁ%qgsme 59 Fy oducing and sealing the nmixture into

t he . spag&ropr ¥ DhoibdidlicWebt § <¢@] ing the material to the tilted 55

chi ra_I SMiCa B nPEehSL zerd twist Bigte ¥R B sbh{edCiotdp s D.2C Oripéve Ihe 1 ndctieCe it chdhsteric t eps

of r ehemdnsifigh thrapesdd@v.e t he snectic/cholesteric transition tenperature and

slowy cooling, whilst a unidirectional voltage pulse is applied. 13 EP

0 296 26@mB® 13. The nethod of claim1 wherein the material is cooled at a

rate of |less than 20[err]/mnute within +/- 5 [err] of the

chbl-est BEMIF 5 9RE%; (B5°pHA de1%% Mt (7iS8CC12: The nethod of claim 1 wherein the

nmat.ert aI |T§° @HHF%*W&P‘%{'W"QQ #hags Tess than 2[ err] / m nut ewthin +- 5 5
1

[err] Oe '1r5|§/srrect|c hase tra f claim
‘wher ei n n cm a lC TF? can eac ;p)gﬁ‘ggc E fﬂg
with t h tra lt?qugn{né L on. afav

met hgd ar m vvalls are surface alrgnrrent treated and the
cel |l |s,@d @q ged vvrththe alrgnrrent direction parallel in opposite

directi ons 7. The nethod of claim1 wherein the alignnment is produced by
uni di r egibRabwHibbigegepiddd 8. The nmethod of cl.aim 1l wherein the alignnment
I S produsodixiaie Habine torewisy/gHasgsat | on of silicon oxide. 9. Aliquid crystal
devi 6 1BA8PT i ch B asAeaxss.(7) of a tilted chiral snectic liquid crystal -
mat eri al  ©o0n2 amnidck deth b were fwist aan tsadblained justsabbs, 1) S.£a Ch traasitioly temperefuect r ode

st ruct uPes 188/6) aR% Gat | east one wall surface being treated to give

- al i gnme@R18 » HREA i yBGRCEIYystal , nol ecules, a first linear polariser (8)
and either a second pol ari ser (9) or an amount of -dichroic dye in the

| i quitd Brepe dﬁ material, the liquid crystal material- having a tilted chiral
snectic Pohase at normal device eratr ng tenperatures and a chol esteric
phase a‘r 13h& %gf’”'é \4’ Er’fb%% 1:Terrperature with a cholesteric pitch
gr eat er's{ n 0n %eas d in the chol esteric phase for at
Ieé@t 0.1 683 'sqen%rmger c transition tenperature, a
spontaneous arrsa |on I'n the smectic phase, and a
smect | Cclaims

- 1. A method of making a liquid crystal display device comprising the steps:

45 providing two cell walls (8,9) spaced apart by a spacer (4) to contain a layer of a liquid crystal material
(7), the wall inner surfaces having formed thereon electrode structures (5,6) and at least one wall
surface being treated to provide a liquid crystal alignment,
providing a tilted chiral smectic fiquid crystal material having a cholesteric phase at an elevated
temperature above ambient betwsen the chiral smectic and isotropic phases with a cholesteric pitch p

50 greater than twice the layer thickness d at a temperature at least 0.1 ° C above a cholesteric to smectic

" transition temperature and in the chiral smectic phase a spontaneous polarization Ps greater than 0.1
nC/cm? and a smectic pitch greater than the layer thickness d,
heating the mixture to the cholesteric phase,
introducing and sealing the mixture into the space between the walls, cooling the material to the tilted
55 chiral smectic phase.

2. The method of claim 1 comprising the further steps of reheating to above the smectic/cholesteric
transition temperature and slowly cooling, whilst a unidirsctional voltage pulse is applied.
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prtch greater t han- t he Iayer t hi ckness d. 7I0. rhe deviceof cI ai-m- 9
-'Wnerer nthe cell walls are surface treated to ali g

-ol'ecul es in the same direction #63 ayed co I‘mnmmﬁ“ﬂﬂ m# the
-Jayer-thi ckness. 30 11. The device I m9 whereirrthe ectrodes are
jforrred as strip electrodes arranged |n a rratrrx format. 12.  The device of
_cl-ai m 93whms eietholl PEcISINEICHioRCthe Atatdridl O $00Bd atSa Ritel df Ibs€ thae RO WARRutawitanged in a
'segrrent f @ Cadf the SholekBric/shineticishasectangdonc| ai m 9 vvherer n the el ectrodes are
formed as sheet el ectrodes. 14. The device of cl-aim9 wherein the [iquid
.cryst al 4 aipemettiof ok pleims! whereilp the gnateBplds cdoled 40 a rdib of Fiscthabe?/iCiainutd withimi+fir 9
‘wher e n t He Cohthp ehalestelie/smsicticophase tfagsitiopeat er than 2d at a tenperature at

.l east SLerr] above the transition tenperature. 16. The device of claim9

.Wher ei n haf! pLelaim;1swhereinchelh walls arg|suriace alfgnmend reied ad dbmesl! forapged ith s

“repl aced 599 'ﬁﬂ"ﬂ”“i‘*‘é"%ﬁ?’?‘?‘ 'Eéhe(?ﬁ'i“%ﬂ'eﬁ't?(‘arr ser s arranged with their optical o

I h Th |
o veieh @ °r'r°%t . arr"a,e %';; st oo e Py A < TR
al i gnnent pn °°t{°§ para St es S and the ot her poI ariser is

arrangeg WhLﬁxe{hB@ rﬁ%&ﬁ ?@vher@l?é({hg aﬁ‘d’nﬂﬁrﬁ%dm &ﬂr Sonifliree {-onLrQuerﬂﬁ first polariser.

.50 18 The devi ce cla wherein esterrc prtch within 0.1 * C

wof the shq*neareaaa sf/ofamﬂvh&eiﬁ rhasrdnrnari id p‘?odﬂ&ééa}y%liqh@é\}%pcfrﬁidﬁ of dilB&SoxiaBe | i qui d
-crystal |ayer thickness. The device of claim9 and further conprising

:____-rreans (8.0, Aliluiti 2ryki3) ddvias caw.lsyg 8 Gybr (B Jf Waiitad. ohiral ¥RbNIAHRAI st pRGAdI bentamRbari ty -

10 the el aetveardigoshirwells (2r3p 8ach GarBiiglebirddh etrdctueps i(56) @hdy sttt devell $usthceibiding it S
_ tvvo di f f ereatbd Gaive alignab@titethe ligd. crydtal ingetulds, arfiyss tirebr polatiwr (8al m xt ure for use
i n-the netahddthefa cendrpolérise0i@poriag emgunbof mighreic ided ineniavid) craistélimatedgal, chi r al
~smectic pHessliauigdicrysel maieriathaying @ tr@g%m Bmeftic phepe ataounabdevies dpesatinn timperaiures
“phase at #Rd a|chajesisdePhage at a kighey a

S . * t enpdtier e laver thigknggs,din the chelesterie Phpse fop pideastlh ] € pvacthe giolesteris o smegic
“Al er r% in "FPP@’% fegperatuge, # &p ﬁ%?gés pplarigalionsis 0. 1“3"”8 ia Big preciic Phasp-A8d 8 ectit o

“snect c t PATT9 e85 Hhap g‘ﬁf%?' eiress 4 spont aneous poI arisation coefficient Ps | o

i
:';?haﬁt  piE E%Q&égrr o MhSEy IF V\?her in cgneﬁ cil Llc pha ,ﬁg‘%jréateg% alr]gn ?Turdc cr 5%9, V\% r,ees%;]t%?'hgr
(0]

_E'materral has es vvr era ure - isotropic [err]

‘. chol g5t f ivhe [aB¥idal ofSJQ?rFIQ' rﬁhe%u{ 5 Toloctddbd 2o SRS tak %tnbeJlJc]rod%Q lafrfhge @ a M
-material - @fmad al m 20 wherein the material has the foll ow ng phases wth-
:é:_i‘terrperature - isotropic [err] cholesteric [err] chiral smectic [err]
5ol d. - #88 . Thd laevidardt @laintd whbreifi |t électibteshapy Bintbd tab &tripisleckodbd) artdigedCii @l et | C--

ehol esteric snectic phase transition. 24. The material of claim20
-_'_-'_vvherer N13 [Te device bf daipiStwhibrein shegplestiddes arb frameddsshes} elddro®s. The material of
“claim 20 wherein the cholesteric/snmectic phase transition is above 40 * C.
26. Thel4rdhedevigh obrflain 9ahareip dhelinvid efysial fayer tutioessdg wrtp d5iomect i ¢ phase

Lt ition is above 100[err] 20 27. The material of claim20 and further.
| ncI el Hy Thedeyiea Gheiain2 wheppinte 8]°@s'6‘§Fep't°’P&fse€f'i?a&°ﬁ§b‘F Bt i temperature at least 5 C

above the transition temperature.

16. The device of claim 8 wherein one polariser is a neutral polarrser and the second polariser is replaced
by two differently coloured polarisers arranged with their optical axis orthogonal.

17. The device of claim 9 wherein one polariser is arranged with its :afﬁtical axis paralle! to the liquid crystal
molecular alignment in one of its switched states, and the other polariser is arranged with its optical
axis crossed with respect to the first polariser. :

50 18. The device of claim 9 wherein the cholesteric pitch within 0.1°C of. the cholesteric/smectic trasition is
greater than four times the liquid crystal layer thickness.

19. The device of claim 9 and further comprising means (10,11,12,13) for applying the two d.c. voltages of
opposite polarity to the electrode structures to switch the liquid crystal material into its two different
56 states.

.20. A liquid crystal material mixture for use in the method of claim 1 comprising a material having a tilted
' chiral smectic phase at normal device operating temperatures and a cholesteric phase at an elevated

14

ampigntgemperature, with a cholesteric pitch greaterthan | |\

6

se is gormater .than 4[err] over a tenperature range up 20 to S[err] above:".'..:':-.



b Ei'n Verfahren zur Herstellung einer FI | ssi gkri sta
~‘Afizei geei nrj6htung, mt den Schri tten : oV
“Zel | enwande (8, 9), die durch ei n@n g§hal ter Jumﬂ a !,’
dam't sie eine Schicht aus el nem PJSSl rrstallmaterial® (%) ®nt en

-konnen, wobei auf den Wandi nnenfa - chen El ekt rodenstrukturen (5, 6)-

-‘""'ausgebl | dettedpenaureirtht mRtiedRliafS chdlgsRrid/dikth ghetkl hachen hahacdrbibrid hase dimagi ne -
.-ElLI.ssi gkri st.#ld abogr a clivlestadr © smectie afafisition teV(pbmabeafsmnmauugmnsg‘memeﬂenbmrml en .

smekt i scherof Bt lst1. kGt il thensrisetc ks, and@asma@ic pitch greater thamihe tpe@nhickesssethi r al en B '

‘'smekti schen Phase und der isotropen Phase bei einer erhfhten Tenperatur
"ober had' b 2tethe Reateriel @frglaim 20 whereih the mategal dias tbe follaving phises withfempeardtyres-

-chol est er i sed¥epic Easigherre ﬁsmwﬂeAgTG'l“@?S"&F@ iseliddoppel t e Schi cht di cke d bei
-einer Tenperatur von weni gstens ' C oberhal b der Tenperatur des _

- Qher gang$*vER Mterial o e 20 é’F?’e'“ "@@T??Ha' ings e Pllawing|phases With tpRRRsAure:3 6 -
und |n der RAPRIGTE °'§ﬁ§1?t|§'?!ﬁb§’i"eﬁ??asé°@r ne spont ane Pol arisation Ps, die

I R U R kot v o T LB
: rang 5° abovztthe chobestenc sm §st
_chol esterl sC e €n un hI i esen des Genischs in -

“den’ Raumvtéatsagﬂa.%? a.wzad,ﬁ&emé@%h&&%sﬁmq@ae&@w bihs in die geneigte,

chiral,g .sme e Phase. 2. Das' Ver ren von Anspruch 1, mt den weiteren
Schri tt eds oM niienfl ¢t &im 25 WhérSF 1h chdidstoRd/itic ¥hede tRRSHIOR & dBovdeto - denper at ur des
.-Cbergangs von der snektischen in die chol esterische Phase und des 45

- | angsare g6. Athls Glalefid f ciava 120 @hdleie ths chold3Rlic1shhegBr phagatransitiog 36 abpwsl ®oaggel egt  wi r d.

‘3. Das Verfahren von Anspruch 1, in demdas Material in einemBereich von 5

- C\desg 20hat. gen gmtevd of clim 20wl fedtoeinéigiiigen ainpuntipfe dissictdys.che Phase nit ei ner
" Rate von weniger ala 20" Cnin abgekOhlt wird. 50 4. Das Verfahren von
_Anspruchpiteﬂﬁﬂﬁpd&'i'ﬁdas Material in einem Bereich von 5C des G bergangs von'

der cholesterischen In die snektische Phase mt-veiner Rate von weniger als
2 O nin Abdf@kYaraiven gy Herstellung piner Nissig "éﬂ "érﬁ"%ﬂﬂ‘?e'm?@ FQJ g} den Sehrjttega m bel de

oty ?mmw e TR

paral | el |sunneme,=l |de

. Qber f R chenaug, & Lo 016k dMLRE AR HRisi QQ qiki e Zell e so
‘beschgffen i o F ,r?#nh Crbdd B LGS fo Jsét emis 1
1111111111118 1 b@u eHar ethShten Ti pG fukl Bisbralo Her Rathemderatut Sihe c%!est@@s%hevﬁ{agélmten
-von Anspruch lgindr NcheliBsiardiin AERERORE L ¢INGle dE6 aRi dle Qoplsbld) BcklEHtdicke 'Y bif &fbr -
Cerzeugt wird. Tempdratbdddh Walightaddl (T CVebBrhAR B8 TeRerdtur deB UBEGANGS GonleR Eiokbbg
'_-_f-fdurch schr agesschel il aisRerisohdPhdsie) | zi unoxi d erzeugt wird. 9. Eine .
S Fl ~ssisgkri st al breliindeér chitalen gmekitisdherePiags Schi cht (7) aus ei nem genei gten, .
“chiral en snekti seinerpdatahis Bolgisatios Paldiergitter alal,) nClars? wwlieine lsmektiddhe Ganghhes tie
- Zel | envanden (@98e@pls diatSatithtdioke distt,, wel che jeweils El ektrodenstrukturen (5,
6) tragen, bgglei weni gstens el ne Wandfl ache behandelt ist, um dem
L Fl Ssdi gkri st aFWﬁ'Hleél@P%‘F%ﬂscéﬁ felioghelesteripghaP§aseyu ver | ei hen, ei nem ersten

" lineartn Pol aF'F@Q?’b‘t‘"dﬁHT n des Gemischs in den Raum zwischen den Wﬁnden,
. AbkUhlen des rials in die geneigle, chirale smektische Phase.

2. Das Verfahren von Anspruch 1, mit den weitoren Schritten des emeuten Erwirmens auf einen Wert
oberhalb der Temperatur des Ubergangs von der smektischen in die cholesterische Phase und des
45 langsamen Abkiihlens, wéhrend ein einsinniger Spannungsnmpuls angelegt wird.
A< 1"‘)
3. Das Verfahren von Anspruch 1, in dem das Material in einem’ Bereich von +5° C des Ubergangs von
der cholesterischen in die smektische Phase mit einer Rate von weniger afs 20 ° C/min abgekiihit wird.

so0 4. Das Verfahren von Anspruch 1, in dem das Material in eine’m' Bereich von £5°C des Ubergangs von
der cholesterischen in die smektische Phase mit einer Rate von weniger als 2° C/min abgekiihit wird.

5. Das Verfahren von Anspruch 1, in dem beide Wénde einer Oberflichenausrichtungsbehandiung
unterzogen werden und die Zelle so beschaffen ist, daB die Ausrichtung in gleuchem Richtungssinn
§6 parallol ist.

6. Das Verfahren .von Anspruch 1, in dom beide Wiénde einer 'Oberflﬁchenausrichtungsbehandlung_
unterzogen werden und die Zelle so beschaffen ist, da8 die Ausrichtung in entgegengesstztem
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Ei nri cht ughpe@itreArtoP Exfdhtufly uhdeiftSEhobibristihedmfabdlkdi ismbrihBheren Téhperdilr @bérkatb i S
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_chol est er beichenigslanglophe dBeinalb. dar Mempefarpagsalibiirganghi eonveeri gokbaarsclish iC die

- obecal b dmekiiihe Phesn griBenye tiatdappelte Schichtdigketl B rwohbigia® HiussighristelDated fofdiee

* Ei nri cht urige srontagenBalarigation B, > B4 InClga? incdensriwdstisghdnRipesrund pine sroektische Ganghdhe,

“ Pol ari-sat g gréger aladie Sehijchiglighs d igt Mesitzhr | sat or durch zwei verschi eden gefarbte = -

- Polarisatoren ersetzt ist, welche so angeordnet .sind, daB i hre opti schen

~ Achsen WuBlenBiprisEng yan pasppieh 8 [cer s Zeflenwingoeingi Dbpeifighenhanapdiungppiteszager, o
" bet #er ei‘"ﬁ’d?‘béﬁr"‘fl ‘E%‘P"’?’G"’%ﬂ‘ﬂj@'ﬁ Fb“f??ﬁ'b?“s'i“c"“&‘&g‘“seé\ehﬁhféﬁ pigure & %

ei nem sei REPEIEE) 'P"Eel?sat‘szﬂﬁ"@ebar all el zur nol ekularen AUSI’I chtung des

- Fli ssigkr st |st n I a [
ceine o P& j;g ‘“ g B §ahodeR sl er I o dd -
~orie tlert |st e E| nrichtung von Anspruch 9, bei der die

.-chol e STRI PRCARchERY bé?lhﬁhsbr'ﬁag 6@l dér YR EIdkirdaefe aiieé?tre%féﬁﬁﬂéﬁs adé&%d(ﬂz? bind, die

i chol est er kgpldRibrhig afdeBraRdtRRG. 'sche Phase grol 3er als die vierfache '
*Fl'Ussl gkristall - Schichtdicke ist. 19. Die Einrichtung von Anspruch 9 und
~ferner 13 DielEinmertanigtvom aeprughls) in dot die ERKirolidn alf EIIBhévvleRIBsIBN 32 GebHNE smdSS

“@-ei ghspannungen von ent gegengeset zter Polaritat an die - .

. Bl ekt r otde DetBIndkittungevon Anspmcld%nd‘dr&nsflﬂgé(gknstau—amttdme bis zal5 im beteighe zwei
'verschi edenen Zustande unzuschal ten. 16 EP 0 295 266BI Bl

.. 11111 c 1151 Dip] Hidrichtarig] gon] Arnsprich P, ip|der gig, Chﬂ?ﬁtﬁﬂﬂhwﬂwm & bi [oineft MP&TEQBM'%Ch
.zuMerwewmmfj’“Fﬁ GleherhetbrdesPherganastempaainiiopy aréber 1'5 2‘?71-’*% e| nem Material mt

_ei nef genei gten, chi raI en snektlschen Phase bel

“Betri eb® wgawg P S35 0 g ey 5t an gy o

ei ner er hoAREA© B@P PRSI S RS & %'PP‘%’W 3' ohe
die in defcwirEt °$f°§(?ﬁ%';‘f’" 2o stens 0,1 * C oberhal b el ner Terrpe -

45 17. Die Einrichtung von Anspruch 9, bei der ein Polarisator so angeordnet ist, da8 seine optische Achse in
einem seiner Schaltzustinde parallel zur molekularen Ausnchtung des Flussigkristalls ist, wahrend der
andere Polarisator so angeordnet ist, daB seine optische Achse m bezug auf den ersten Polarisator
{iber Kreuz orientiert ist.

" 50 18 Die Einrichtung von Anspruch 9, bei der die cholesterische Gangh&he innerhalb von 0,1°C des
Ubergangs von der cholesterischen in die smektische Phase grBer als die vierfache Fllssigkristali—
Schichtdicke ist. ' '

19. Die Einrichtung von Anspruch 9 und ferner mit Einrichtungen (10, 11, 12, 13) zum Anlegen von zwei

55 Gleichspannungen von entgegengesetzter Polaritit an die Elekirodenstrukturen, um das FIUssngkn
stalimaterial in seine zwei verschiedenen Zustinde umzuschalten
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GG ratur des Cbergangs von der chol esterischen in di e smektische Phase
'—grdBer als 4 uAm!st, el nen spontanen Pol arisation m uf von
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~di'spositif d'affichage a cristaux |iquides, conprenant |es 6tapes

"-_-consu St enB. DR Maxusl fvortl ArispryeAra0l Hei( dam Jie dangﬁ&bl in| ddr RRgERASHer Phasd Nn &l;rﬁment
~d" espacemnenTtempetatuttidteich var 20chis § “4) ohedhbib des {@rgangslven e ch@dstarisobercia ieol sadkidchane
‘-couche d' unkhapegrbfer als @ Zmist. propri ft~s de cristaux |iquides,. des structures
_j-(S\\B)zod el ectrodes dtant fornmees sur les surfaces interieures des parois -
et au noi2fksDasMatesialvbiAnsprieh 39abebdleraidie amektischp Senghffmordiprailsrmist | obt enti on.
.d"un ali gnement des cristaux |liquides, a fournir une matibre a Ehsoprl 6t ds
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eux Tois '

ssuperieur A pal sseur d de |la couche & une tenperature
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“chol esperique a l'a phase smectique ase smectique chirale,
wune. pol ahb%mcg{bngpont an6e Ps superieure a O, 1 nC/ cn? et un pas smacthue
;Superieur & |'epaisseur d de |a couche, 45 h chauffer e nel ange .

ani-er-e et anchdourriv detk pargie (2] 3nde tollais pamedes iphrnh dmahd'bspacepalitpbiSentratoise, (4)

Zinchinee. 2studtwres 6d6) débaimddszétant foavrss cart o surfaces duiérionres dert paraiss stcduampeles une
Zsuppl i ment adurfase de eargii Stanbirsitéenpauiedmelivd kobteftion d'un aljonereant dag cristaiws fliguidée, | a
-tenperature dé feyrainyre mefitre frerredrigige de rrystaut lspidepuet (Sepable rdsf prégegter utes phaselent |,
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loquel la Fg‘fgpgg "s °" s‘[’(’esse | nfsﬁpél aur as
de lagr ansi Phase %Eésgdé%[ 18 BRSS bidiGisrique,

L é mtrodmre et fermer de mamére étanche le mélange dans I'espace situé entre les parois,

2 refroidir la matiére ququ'a son passage 2 la phase smec‘t'fi_?;ue chirale inclinée.

'C

2. Procédé selon la revendication 1, comprenant les étapes s'u'bblémentaires consistant 2 réchauffer
s0 jusqu'au—dela de la température de transition smectique/cholestérique et & refroidir lentement, tout en
appliguant une impulsion de tension (8lectriqus) unidirectionnelle.

3. Procédé selon la revendication 1, dans lequel la matiére refroidit & une vitesse inférisure & 20 * C/min &
%5 °C de la phase de transition cholestérique/smectique.
65 :
' 4. Procédé selon la revendication 1, dans fequei la matidre est refroidie & une vitesse inférieure & 2
' *C/min 2 £ 5 °C de la transition de phase cholestérique/smectiqus. o
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~un_f or mat qyBanSHRGHRES érSun- format d Q\%QSI'[I solon la revendication 9, dans’
o oquel | es 4l ectrodes sont form-es on tant qu' el ectrodes en feuille. _40 .
114,  Di 9pOBisgosilit soidh 0d) rdvendication 19 d&nalisg0sl 16, slebeods s ienéds' enanit 6'8Mtirotss. dna

f.coucke a jbaispbdéeserti farmiaty Sugmedtisui des va jusqu' a un nmaxi num de 15 um - RS

.'15. Dispositif solon la revendication 9, dans loquel |a pas p de |a phase -

~chol estidr Dispesitifespion Jai peendication B, 8ahs 'lequel dest derperea tsont dorménstani tand me'éldct@desnami ns 5 |

- * Cala ®dimerature de transition. 45 16. Dispositif solon |a

j_'_reVehdl cation 9, dans |equel un polariseur est un polariseur neutre et |e
secofid 1&0?'5R°F'§feiﬁ'°“q'§t’°‘1°g§\gﬁ%{b%ﬁ leguth I SprieRH’ 48 lEcsutR AcRIPRSIEHE jdgrpristaux -
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16. Dispositif selon la revendication 9, dans lequel un polariseur est un polariseur neutre et le second
polariseur est remplacé par deux polariseurs de coloration difféfente disposés en ayant leurs axes
optiques perpendiculaires mutuellement.

50 17 Dispositif selon la revendication 9, dans lequel un polariseur est_ dié_p__psé avec son axe optique paraliéle
& l'alignement des molécules des cristaux liquides dans un de ses états de commutation, et l'autre
polariseur est disposé avec son axe oplique croisé par rapport au premier polariseur.

18. Dispositif selon la revendication 9, dans lequel le pas cholestérique & £ 0,1 *C de la transition phase

86 cholestérique/phase smectique est supérieur & quatre fois I'épaisseur de la couche & propriétés de
cristaux liguides. .
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