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chol estsaswsCchplbsigie pidh agybifst ddng@ratufcd mintUn@8nsalet glateRal havingRhGlederic isneBlicer | C
pil/Cciv pransitios.us tHisctrapshiontther mitcictehdsao fnfinity.arhb yerhmadated onutetislishavnad Figuie B(b) shows
mat er i @ piwgh inpregsehfew elegreasi aboyshibes tansifion teinperdi@e withp @itcht reduetioncbglioscBy sullable cl ose
to a cleledion er magriglydlus bitch friceeses dan bemeade toccupevet kiogsr forthy eamsition toronesatuls as
| nf i ni ti Flgméf) fouonfewrdegreey gifierence depsoiabseemtie effest {hi oot regdic Sorae malerials, egual | |

pi cal%* 5 keloy. shoxrp 1o %]Etch h°'ﬁ§°§&ﬁ&jﬁ§t%¥'c OYRE e veslepholosiagig ARSIV e a
| ong25 't"@ﬁ with a sifgle eal dorgnky €s°ﬁf?d§'??’°P gog mpfedalg asgn Tigyre Fhviboyt fedieprhigs e

transi t‘i"[’i‘ °"s?5f"é %ﬁh thf‘l‘ie err ' é:g gcurs over_the
whol & ¢ Ig eq;r%es ctc/ % &W‘[ Idt trlrlrag l{'ﬁ 5n qus
gr eat er PAATE APL %ﬁ? so,éf g Z%”f °§f g 3.& : of
WaY S 40T o086 fﬂ l ty gk@rst@ R %6 tar i % rgt? %ﬁg‘eﬂgl 4r e

S

chiral &g ﬂﬁbetﬂ Smiit B ﬁq) N orésY&r ha§§ wﬂﬁ%?anor
nor e Chiph@priafeQdinigh POIke is\Whdi r‘i@xﬁvﬁé?n d Lifkdim aifg n?%tt drep3 Vibbhined ®13Sden 1\ ¢

t he prQuddy Gort RatLiguNGyR MdBuibs28MBt 6118 8P QL RligimeHk i BB RN R ERinG fon tthe

dext r o poRAp @N@NdpPlied Jbitage. 3 Wipiddl ViliBge VB Y+ /010 VUIRE Thebdy twolpbéitiohs brb sbén iMAigurk e

nec ess dtlyDs sneicdiroken [iva D2S For ki RUentdn, K@ IngcesfBly 4l chiraEbhmd2ti30idpif)2 onB bt Bbitweal

m Xt ur eppliay fillé Dalighednts (s atso @i Tisld 'OFF atateORapil swilchingtbbtredn thikling statey,Sthah thedicer i al |
eg a Sroeises ge @diied tis dusi tb fiter sertticclare albcticomypenye pit the matpridh Fypically ftfectelt nén be

t enper awilghed pptwedn BhandaB2 ar atwut ¢ to | st fihes twoadifferant direstione GasBareprasent dvs ur e
Rhat t Hiiferegisgifections ofpPs, ofterhigrned WP ?reomwlé@wqpaw@emepp M?e"fP@nﬂpﬁePth?r eay kange
abov® taet dxeenar EPrRoRdre the melterjshepswositioansi t i on. When usi % chiral
conponey tE"‘*o‘to aBi?st?’t%'stRﬂﬁ'%‘?b'ys@'ﬁg"é’ 3iqngjthe diteciien Qa‘f"}}d‘t 'Baye‘??sﬂ%'ytd gient from

resul t s th rethlrllred spont aneo

0 ar| Thus
ol of e tf,f "@rﬁ% SR ol sl el T een
may Ray Ft X @ae% rer.ng r% i éﬁ%&i&@d e %’3@.@ sEt ggte e

At einatiial 4l e i o SRS AN &m%ﬁte
sense %m@&: QIBQ:Yd Qbﬁﬂ é‘%ngﬁt b%l»l dr%& %Qtn Y éJ§ Adiflonally théﬂ@é

of achingyk e bt AbeNE materr al £0 Use one or mofe chiraf conponent s
with the masset 00k @ gloctrbic dté/\rssrtco@&a:a@:me Ruld B irla®ad 19 Bnip SRS SoidasEr isSt i | |
sat | &f yhesuyd blited beedigISh PérbéhdidliarGd onsads the HirétlbrR (012D \CRe exakBld ofla BYoXé BDR dyRlY be
used alcowlegwer nuntbeic DNd2 aatiabdNiram BDHA PodM) -Ebiidalin @iis gask ARGE Rt QU 02 & ySt al
mat er i areferadly dpo®Ghost. As a result of the long pitch in the cholesteric
phase t heBwmplercf miteriglsol s i nto the Sc* phase with uniform 15 al i gnnent
caused Mixuresean da plepaked ¢sing thecloliowing conieeentsesul t i s al i gnment as in Figure 3.
The i t4He! CAMpments predossrivehin £k PpigntAppligefige Ho18520385.gr eat er t han about 1 [err]
and preferably very nuch greater. The conpensation of pitch in the

chol esteric phase is illustrated in Figures 5(a), (b), (c). Figure 5(a)



‘'shows cholesteric pitch against tenperature for a nongonpensated materi al
having a cholesteric to snectic 20 transition. At this transition the pitch
tends to infinity. The conpenggb\e;gn%grli' al shown in Figure 5(b) shows a
pirtch increase a few degrees t transition tenperature with a pitch
reduction below By suitable selection of materials this pitch increase can
be made to occur even closer to the transition tenperature as in Figure
5(c), but a few degrees difference does not sgemto affect the end result.
Some materials, e.g. Exanples 4, 5 bel ow, sh0\§ a long pi tcghSchoI esteric
characteristigy,qver the whole chol esteric tepwetatyrg 25, rpBge with a
siggle chiral dopant. These are inherently goglsthtoesial 8 18 in Figure 5(c)
wi t hout the need for conpensation as shown iBFEdimes 5 bE.€ o obtain the
uni formalignment of Figure 3 tHe liquid crySteg Sgterd af 38 the cell is
heated to abogds 5 :{Bgr rd.@a@ac@é{egsdmcti c/ chol gsteriic phagg transition. It
is then cooled at a H/pi a~rate of %abdut 0.05 and .2 * C per mnute within
+/30 5[err] of the transition. In sone cases the application of a d.c.

vol tage, e.g. 10 volts of 30 arﬁsropri ate polarity assists in obtaining

uni f orm al i gnoent Qﬂim@-@-cmmmyél onal | yra matperi al (@fter cooling
into the snectic phaSe can De slowy heated just into the chol esteric phase
and recool ed whil st _an apprQpriate vol.tage pul se i s maintained. Wen the
uni'f or m al i gnfieht "ta;f*lﬁc?% ¥¥hed the Eell Pis rE¥dy for use.
Liquid crystal nol ecul es adopt dne of two alignnment direction D1, D2
depending on the polarity of an applied voltage. A typical voltage is +/-
10 volts. The t o5 1 QNS .a nin Figure 4 in 35 |1 D1 and broken
ki ngs D2. Forgf"’hi \g? 4Ir;l) nc,%oﬁ@' gessari |y 1 cliral L%ecti c displ ays,
omé of the two applied field DFalignnents is also the field OFF state.

Rapi d switching between the two states, when the d.c. pulses are applied,
is due to the Le r Li C property the matefpjal . Typically
the cell can %‘?Ev%ﬂ?c@'(%gt g%ltBDl and D2 in g%out %0.5 tf‘)l)l ns. The two

di 24 erent directions D1, D2 represent two different directions of Ps, often
termed UP andcm/\msﬂi-;m@mbtvm di recsi ons D1, De+)ray be 40 about
45[ err] apart depending on the material conposition. The polariser 2, or 3

is preferably i gned al-ang=th {rection D which may be slightly different
fromdirecti o?ﬁR %BEE é@@*‘?‘l’@‘s&%dﬁg nol ectf ar & i gn Tt bet ween
crd8sed polarisers 2, 3, less than about 0.01%of light is transmtted
through the ségd t ejuf.p Lttd}gs_cell 1 and peglarigers 2¢.y3 conbination in
it voltage 45 OFF, "i.e. the“state™in full lines in Figure 4. Wen sw tched
to the DOMN state the shutter is highly transm ssive. This nakes the cell
of ghis invention very¥8uitable for sfutter systems. Al so the contrast

bet ween UP aneC9DOMHSE aties0i0ve® )ertoagmeecknel ght - bar di spl ays as in Figure
2. Additionally the display has a wide angle of view |If about 1% of a

di ochroic dye is incorporated into the liquid crystal material 14 only one
ol ari ser is 50 needed aligned rall el or perpendicular to one of the
diTeecti ons DIGCIBR Colipe @)4ApKe)oP CrHOy, s BDH dye aatal ogtle nunber D102
avai |l abl e from BDH. Pool e, Englandge In this case angle between D1, D2 is
preferably about 90[err]. Exanple of materials: M xtures can be prepared
using the follow ng conponents 55 Chiral Conponents as described in G B.

Patent Application No. 8520715. SN Ef®0301 020 Bl o 0
R ~8€43~~~EgHy70-8)~ 0 )-CO,C*H CH jy (+)ocw Code
ga v.eo Omc CO--40- M OoC X vc3 4
00. | u oo v (0t fo ¢ Cl OC*H
C6HL3 S L () 10 Me |

Me . Me

50 ] )
where 2MB*:- CHC™H CHg; and L* = -COO C*i COO-

55



cc2 T CrRy7TQ COC*H C6H . . R D, (-) 15

CC3 Celt70-..C00 .Q ..2MVB* - S D (+) FCa 2XB*
0 2CO0. . 2vB* ) | (.) CCs 2MaB*. . O COO O
ONB* SS p EP 0301 3 Bl o5 | & &2NF
S D () CC7r C3H170L*-<}L*C2HS SS L
(+) 30 NorBhiraORiktbriaB@s (5B bdiéa? bfiplication No 8520715. S L (4 W
Me 351 CC9 C6H13 C*HCOO- - COO C*H CeH13 C 40 CC12

0 Cr*HCD02C2H5 D. I\/E CN Me CC13 C8HI 70-- (0- CO2C*H CH

D (4) Me Me ..@. cbb

1 where 2MB*: - CGHCM C2H5 H’ céx}l 55 6 EP 0 301 020 B1
Non-Chiral Materials as in GB patent appllc%tlon No 8520715. [ERR] 10 [err]
15 20 [err] F 25 [err] F 35 Racemate Materials Me 40

err] F 45 M xt ures Code
[CjomL5|t|on Hl: - ML +MK/I2 -FSWC%@HB%H )I\(/Bu+ RL (1:1:1)

H3: - ML + M6 + M4 (1 :1 +|\/BF'rl\/5(111)55ExarrpIe1

A
M3 Col; 0(0)<(0)-C00<0)-C,k
15 F
LS Oa O O
\/ 20 F
¥ CgHy 3 40) -coo-@-cs 11
25
¥ CH5<0) coo-@}-csu11
30 .
M gD oD,
| F
35
Racemate Materials

!
“ BRI Cgl,. ocoo@cxzc*n CH
F

Sc Host Mixlures

Code Composition

Hi:- M1+ M2+ M3(1:1:1)
H2:- M2 +M3+RI(1:1:1)
H3:- M1+ MB+M4(1:1:1)
H4:- M2+ M3+M5(1:1:1)

65 Example 1

CM13:- 90% (90% H4 + 10% M7) + 10% (49% CC1 + 51% CC4)
Isotropic 135 ¢ Cholesteric 52.3°S,." - 15°S,.



"OML3: - 90% (90% H4 + 10% M7)" + 10% (49% CC1 + 51% CC4), I sotropic 135

[err] Chol esteric 52.3 S *- 15 S[err]. 7 EP 0 301 020 Bl [err] neans an
unknown snectic phase. In a 6 h 0 tw st state was obtained for up
to - [err] above the snectic to ¢C o?esterlc phase transition tenperature.
At 30[err]C the spontaneous pol arisation of the mxture was 3.4nC/[err] and
t he tilsg, nesagd 4 upknoen sthatié piabe cone angle) was 21[err]. 5 Exanple 2 CML5: -
15. 9% (13 8456 (0% © vg&.sGd viaShbtainedrdr. upo Hi10* ¢ simive B isdectid 3 t¢ eoleptedcybbsest eri c
56. 1 trpresitip} @Oper8are] At.30 1Qthe spdnfangpu$pakamisatien bf theemikiane was 8.¢aGidm?shdithe tilvargle

mai niigi el thefcone pgebwes@r ees Cel ci us above the snectic [err] to cholesteric
transition. The alignnent was poor after initially cooling into the [err]
phas@xa"l’f’(‘ﬁ/r%ver by appl y| ng [err] 20Vpk 10Hz square wave-zero tw st

al i gnnment in oul d be induced. Heating back up to just into
t he cho‘l’"é‘s?t E‘h“a(sﬁc%\ﬁosa d‘bW‘?rg ''hHh d.c. field of approprr ate sr gn
t hen gz%?ﬂe’ essd qlgs

spBnt ﬁ‘ori'e tr ‘r‘.’ %%e '4:"‘92*‘ f“%%‘éﬁ e, i B %91 GZH:K owe mer.i A

‘*’lgl TG p gn tﬁé?z 5aQ lyfo

err twst state can

ac,lal eveAi sfooc aua) 3641: the %[;&rzrnlmuela,ax@sa&oheof %rmkhrs .&mnc hQkh @Sh@EhT, r§§p§@-5| tion
tenp@iept. ure. 25 Exanple 4 UCM 30:- 92.5% (85%# + 15% M7) + 7. 5% CC 12
| sotropic 155.8[err], chol esterlc 60.5 C, [err] 30 The chol esteric
pi t clExdngpip®r at ure curve is simlar to Figure 5(c). Ps = 4.4nC/ cn2 at 50.5 C
and 8.4nC/c[err] at 25 C. In a 6.2 [err] thick cell a zero tw st state can
\hedo ac hi Singlecchblestericsensp chiralomponeet fidseS st t 0 chol esteric phase transition
t enpdPEE UL CEXxiafHb% (B%3IH t+PBLET)- 72. 5% H| + 25% M7 + 2.5 % CC13 | sotropic
118 lsehepicci$R b ehoteswde B8 8Hi<P& smectic Ps = 10 nC/[err] at 20 C and 5
nC/ cif @ Brim gell. agere, wishstate ¢an ke pebleveshigwp ‘Z’e‘r% G ot the gmpgiie & iheelegienisr | ¢
phasé‘a“sﬂ'ﬁnﬂ“ﬁ?’ﬂtﬁrel A liquid crystal device capable of being switched into

atpﬁﬁa conprising a layer (14) of a tilted chiral smectic liquid
crys ‘ferl al contained between two cell walls (9, 10) 45 each

carryi 59d §%|('11 15;2,}7 qngsv?lércf @ce treat ed to give honmpgeneous
al i gk @%h t) I ecul es, the alignnent directions (err)
bedang pl% Sétererpu&%éﬁm é/ratl?érc% fo 12 Iéi 'B). %s(9,44%9/):mﬁgﬂ56§1% L,@,yer (14)
bei n%4ﬁé/£vﬁﬂ£i S8k W urh \WitkRE! 8Lérs %s‘i % be ‘é&h‘i od 18E~ OPE IabAb 1iR¥dcS100f one
pol archdidterié gp)asé:ﬁéag,ﬁmerm,&éﬂ,ré espect to the optical axis of the other
pol ari ser (3), characterised by:- 50 the optical axis of one
pol amEx&®dle Hei ng substantially parallel to the alignnent direction of one of
t he
LPM13:- 725% Hl + 25% M7 + 25 % CC13
Isotfropic 118° cholesteric 56.3° chiral smectic
Ps = 10 nC/em? at 20°C and 5 nC/cm? at 46°C.
‘\/ This material shows zero twist in thee cholesteric phase.
40
Claims

1. A liquid crystal device capable of being switched into two states, comprising
a layer (14) of a tilted chiral smectic liquid crystal material contained between two cell walls (9, 10)
45 each carrying electrodes (11, 12) and surface treated to give homogeneous alignment to the liquid
crystal molecules, the alignment directions (R1, Rz) being parallel or nearly paraliel
the cell walls (9; 10) and the layer (14) being arranged between two polarisers (2,3), with the optical
axis of one polariser (2) crossed with respect to the optical axis of the other polariser (3),
characterised by:-
50 the optical axis of one polariser being substantially parallel to the alignment direction of one of the
cell walls (9; 10) (R1 or Rz), the liquid crystal material (14) having a tilted chiral smectic phase at
normal device operating temperatures and a cholesteric phase at a higher temperature, with a
cholesteric pitch of at least the layer thickness in the cholesteric phase at least 0.1°C above the
cholesteric to smectic transition temperature, a spontaneous polarisation coefficient greater than 0.1
55 nC/cm? and the following phase with increasing temperatures:-
chiral smectic - cholesteric - isotropic.



cell walls (9; 10) (err), the liquid crystal material .(14) having a tilted
~chiral smectic phase at normal device operating tenperatures and a

chol esteric phase at a hi gheepespesminre, with a cholesteric pitch of at

| east the layer thickness In the cholesteric phase at |least 0.1 C above the
cholesteric to snectic transition tenperature, a spontaneous pol arisation
coeffl%nwsgjr@amwsmgmpms@ 55 nC/ cn2 and the foll ow ng phase with

i ncr eagj® 8 Oolrvist gaje wagobtaingl fo5 v &a T 40 “C #hiqwrl the sragctie A fo cholgstprinphase 8 EP
0 3(5@“%9 cﬂg F% {1 e S SArRRRYFRAITISHI the mirae was $4nCieny apg e Ebpagle 5 0
tvmé'ceg faf'i’eec P88 f'ed for up to - 10 * C above the smectic A to

C olgst rbc phase transition tenperature. At 30 [err] the spontaneous

pol ari Sation of the mxture was 3. A4nC/c[err] and the tilt angle (i.e. half
t he copgiaAngle) 3Y'ds olagg)ppl @ VL5 - 15.9% (31. 4% CC9 + 68. 6% CCA)

Jes'
+ 94. 105,HL ks g,ggé,ﬁsg%bxs g{g],,,dChol esterl c 56.1 [err]solid. 10 In a 6
Ufon Cetnla 6 ml & 2 f WisP Stadt v&%‘?néﬂﬂa?neﬁ%rné A Gidreb® CoBiud BMUVE UY SRR} o US
aboVfolbdidiic HaRibh. & SlighRert Wal Bsol Sfier nitkly2dd8iling il the S1'Bhadb| HBWSRA b Wiskying0Or

af t er 20vpk 10Kk daar ald-iveh twidt Bighiiént i the Jsmbdlio T2 colkP B MBiiced.i¥eatiigvait G8ic 20Vpk
10Hzuss Griakhe ohelesterizephasd widSéooltlgi WithT® [iic. Tigld toh eppedpaaté isign GhetOgivél tHaeddsingdic ed.
Heataligngnebtack up to just into the chol esteric phase and cooling with a d.c.
fisel d Mif501FAnd 30T Gitthe spogianebirepplagisation thibe dhbdure sd2nfcmd rand BRnC/drk? |, respedt 50

[ er riveband 30 C t he spont aneous pol arisation of the mxture is 2nC/[err] and
6. 2nC/[err] respec- tively. Exarrpl e 3 Single cholesteric sense chiral
corrrféﬂé‘?lf pI us S host. LPCG 0. 5%CC_ + 99 5% (95% H4 + 5% MZ) | sotropic

"152 [egr cholesterlc 76 In_a r] cell, a zero twi st state can
%%B g‘é"ﬁ % '€s§ﬁ%‘°‘tsrrect i c C[err] to chol esteric
tra

mﬁe enc le 4 UCM 30: - 92 5%(85%err] + 15% M7) +
Zhgf Speft é;el??«: {niootwenpera n oe a%ﬂgvveg%re”tg OQQC ab?Vet mec?L?Eo;ch%gstenc The
4554 ﬁ%t an .9, Cand 8.4nC/cn? at 25*C. In a 6.2 [err] thick cell a

zer Gexhmbis state can be achieved for - [err] above the Sc* to cholesteric
phase transition tenperature. Exanple 5 35 LPML3:- 72.5% H + 25% M/ + 2.5
% CC13utmab ggaoe (8b%8L Ghadeesres izgeb6¢3perr] chiral smectic Ps = 10 nC/cn? at
20 Gsoxmysic TH58CC] abbledteriatc04@], se'rib+ &, This materi al. shows zero twist in thee
cfol| esTher crolegtbrixs pitch-fdnptatiraTsunde. isAsimilagio dfigomeysd)aPs Ge wida@cropladl. s Coéndbei ng
SW t&inBdmf att 25 ° Cwlp asé.2 ttmsthiciceatiprdemi gt stath agrebe 4chidyeddér -a7t ¢ kb thelsc i

s mecholestaric quasel transijion temperatrer i al  cont ai ned between two cell walls (9, 10) 45
each carrgl ng electrodes (11, 12) and surface treated to gi ve honbgeneous
al i dvf to the liquid crystal nolecules, the alignnment directions (err) -

bﬁl n | Lel or nearl aral | el
9. PP%M% 725% Hi + 25% M +p25 % CC13

Isotropic 118° cholesteric §6.3* chiral smectic

Ps = 10 nC/cm? at 20*C and 5 nC/cm? at 46°C.
\,/ This material shows zero twist in thee cholesteric phase.
4D

Claims

1. A liquid crystal device capable of being switched into tw_d states, comprising
a layer (14) of a tilted chiral smectic liquid crystal material contained between two cell walls (9, 10)
45 each carrying electrodes (11, 12) and surface treated to give homogeneous alignment to the liquid
crystal molecules, the alignment directions (R, Rz) being parallel or nearly paraliel
the cell walls (9; 10) and the layer (14) being arranged betwesen two polarisers (2,3), with the optical
axis of one polariser (2) crossed with respect to the optical axis of the other polariser (3),
characterised by:-
50 the optical axis of one polariser being substantially parallel to the alignment direction of one of the
cell walls (9; 10) (R; or Rz), the liquid crystal material (14) having a tilted chiral smectic phase at
normal device operating temperatures and a cholesteric phase at a higher temperature, with a
cholesteric pitch of at least the layer thickness in the cholesteric phase at least 0.1*C above the
cholesteric to smectic transition temperature, a spontaneous polarisation coefficient greater than 0.1
55 nC/cm? and the following phase with increasing temperatures:-

chiral smectic - cholesteric - isotropic. \\\

O o



the cell walls (9; 10) and the layer (14) .being arranged between two

polarisers (2,3), with the optical axis of one pol '1 wth
respect to the optical axis of épﬁ ?H% pol ari serzi,lm ulﬂlmmm mEd by: -
50 the optical axis of one polarlser being substantially® pdrallel to
the alignment direction of one of the cell walls (9; 10) (err), the liquid
cryst al2. nedecseviad of (chify 1 Bevuit@r RAciliding € (B) folbpphARRGild. fulfehl apprépiriata @olary todevi ce
oper at i ngihé elepided (1n £12) andl cliangd) Bl &t bfi B PHLES Betioertllight Ghramistig e epaguee,

with a chedtessteric pitch of at |east the layer thickness in the cholesteric
phase at theaas(4) Br heSudirigdigis fdlling ot theldeddecandc t 0 snectic transition

t enper at umneans £6) gy witehing dbes deyish &g & sen-ighhtrangpissivecsitan whegrreeaswed lidhhexceeds a5

nC/ cn2 ankfegétermingd Vg ng phase with increasing tenperatures:- chiral
snmectic -_cholesteric - isotropic. EP O 301 020 Bl 2. The device of

clai m B aH® fayice b clam d) whard t'PFteﬂg"‘gE)d“?%'P“Saﬁbi Fingp Hecoel i 49. o0 are
approprl a'i‘meﬁB’F‘tﬁﬂylpf?"efﬁ‘dt'h@e geadiegigls’ (11, 12) and change the state of the
devi®e between ansm s

measur o ee PARPL R it B FRRrSaR ek ERuaRE ¥Ry ki B i ng
‘the device ?o a non- Ilght transm sswe state when nmeasured |ight exceeds a

pr e etser oo @iy 1 wherc Vo GFaHAE fils ol M pher el n the al [ gniment

dlre;gtlons (err on t e C are approximately parallel and in
the sage fHeldaitd & BlaimlPwibreinthe srdié ifth BfgrdateRindA the WLRI Bfsihl IR (1APhickBSNT aneous
pol arisation coefficient Ps is greater than 1.0 nCcnferr 5. The device
of cl airm TFheweacedt BlakEwissigiCthd quid chehal layer gupRitIRBsstdnars dm|[ er r]. 15 6. The
device of claim 1l wherein the smectic pitch is greater than the liquid
SLy st als. | Theawvidelot plaivhi7 elonairsthe chbdlest@iivapitcre is@esaf thad 2 inthé chdiestosit phasdat ldastqui d
crystal | @ydravpdedthe ctvlostkiivals smettic plieSe frapsitign, 20 8. The device of claim?7
wherein the cholesteric pitch pis greater than 2d in the chol esteric phase
at | ea$t 'U'eﬂef'@rea‘ﬁ'am Aesrain the cholepleficitciop [s@reatsr Hamdd ip é‘%h@@ﬁ@"@ phesspitligaghn. 9.
The devi c@! ¢t aeredhiPlopifis te proqtin ehaeh EINEer i ¢ pitch p is greater than 4d in
t he =Ehol esterlc (Phase at least 0.1 * C above the cholesteric to snec

phase t 1p- Fliej deyicg of claim 4 wherejp, ihe gnglg bewegp "%’ldaﬁ’\fﬁai’“mleé'i"?mc"?’}?éohr‘?&] '8 tﬂ%weeen

li quid cri)“’é‘f%?f’ﬂ?{?ﬁ&i‘??‘ﬁﬁ. rections (D1, D2) in their two swtched states is

2oL 45 s ) S B 155l A QAL B 12) 1
furt hel’12| sl di%‘a g)f @Iaanei Iaﬁ'tﬁuﬂ v If%fUle‘l&Bh&BEt%Mf %mhrﬁgﬁmdnéng@ﬂ Bak Khr&%fl%égh the

Liquid crisiaalystA%RF (14)dh erg grlsers nt anspr Uche
FI'l ssigkristallvorricht ung, di e geeignet ist, in zwei Zustande geschaltet

zu wer gatentafdgrucheei ner Schi-cht (14) aus genei gtern chiral em snekti schem

Fl Cssi gkristall material zw schen zwei Zellwanden (9, 10), die jeweils

El ekt r dd eFlussighristalhvdirichtorggdio gasigtiotaddan tweh Zdnstinbeduactaindt bu sérteh, mitr m den

FI ~ssi gkri ot ahérmn$dhichta{i@nave| geasidtentlictee Amektischért (Figsighistalisratedal hischenodwei  di e
Ausr i cht ungs #elivinden-9,40), die jeweils Elekiyeden (1R112) Pajen yed eletfid¢hethdandeiizindzum gear al | el
sifnd, * wobe Flﬂeﬁvgénsz@lmpw'mévrwommpe fvreichiing 2Seerieiben, wolkel Jie Auprisbtirorrionines

Pol &#i sat oreﬁe'((?hff)? plodertateze paglel siidbei  di e optische Achse eines

Pol ari sat or*s ¥ bﬂ E? (% 19) yoddiesSahicht (D) rwischam 2wl Ralarssiorepde. B aaaprdsels ( 3)
lie gt, dadur QIW ?hsa aBes Polarisators (2) gekreuzt zur optischen Achse des anderen
(s] a ators iegt.
dadurch gekennzeichnet dag
45 die optische Achse eines Polafisators im wesentlichen parallel zu der Ausrichtungsrichtung einer

der Zellwdnde (9; 10) (R: oder Rz) ist, daB das Filissigkristallmaterial (14) eine geneigte chirale
smekiische Phase bei normalen Arbeitstemperaturen der Vorrichtung und eine cholesterische Phase
bei einer htheren Temperatur hat, wobei die cholesterische Schraubenstsigung mindestens gieich der
Schichtdicke in der cholesterischen Phase bei mindestens 0,1°C oberhalb der Ubergangstemperatur

50 von cholesterisch nach smektisch ist, und wobsei das Fllissigkristalimaterial (14) einen spontanen
Polarisationskoeffizienten > 0,1 nC/cm? besitzt und mit zunehmender Temperatur folgende Phasen
aufweist: chiral smektisch - cholestsrisch - isotrop.

2. Vorrichtung nach Anspruch 1, gekennzeichnet durch Mittel (6) zum Anlegen von Glsichspannungspul-

55 sen geeigneter Polaritit an die Elekiroden (11,12) zum Umschalten des Zustands der Vorrichtung

zwischen lichtdurchldssigem und undurchldssigem Zustand, Mittel (4) zum Messen von auf die

Vorrichtung fallendem Licht, und Mittel (5) zum Schaiten der Vorrichtung in einen lichtundurchidssigen
Zustand, wenn das gemessens Licht einen festgelegten Wert Uberschreltet
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45 " di e optische Achse eines Pol afi,sators 1m \A/e$ent| chen paral | el

zu der Ausrichtungsrichtung einer der Zel I'wande (9 m m% , I st,
daB das Flissigkristallmteri genei gt e B"@(we Phase
bei nornmal en Arbeitstenperat u?%P 6%@ O%iogr?l chtung unc eicne.chml sche
Phase bei einer h6heren Tenperatur hat, wobei die chol esterische

Schr aghevisichubl Ri@h RhéprRh t1eBsiugh Qél@ﬁhzéié}fnetsﬂm S hskigHPgdiontoR (RE Q) @bdear i schen
Phase bezelwinasie@!enmgdkint péraiRiit adeP gicietien BREKALARGSHAMPEr at ur 50 von

chol esterisch nach snektisch ist, und wobei das Fltissigkristall mteri al
(14) @i nericbyoag baxh ensghach ol ids:a:tdwcgaﬁnmfchriezidamuermwiﬂenl dor@esaBerbgmntary und

m t s zunefossatior PSTedfvealat QnCiof gende Phasen aufwei st: chiral snektisch -

chol esterisch - isotrop. 2. Vorrichtung nach Anspruch 1, gekennzei chnet

dur ch M Yarishtuiigshach Ansenish d gdedurgihgeketinegichhetde digrameldisthe Sstraubensteigung gd8é¢rgnet er
Pol ari t a¥'s biMikimeteEsekt r oden (11, 12) zum Umschalten des Zustands der

Vorri cht ung ZW schen | i chtdurchl I ssigem und undurchl assi gem_ Zustand,

M tPel ( %gff‘%ﬁ & Yreh %ﬁ"%""%‘?"f’?‘c‘?ﬂ’Gl?@"]eéﬁsffé’rﬁféfﬁﬁ‘%ﬂﬁ’g""% A5 ¢ ¢ el
(5) zum "5t o5 fsi'Q';‘T‘Ft'ﬂ?Fﬂ'cer‘é|shen | i chtundurchl i ssi gen Zust and
\\%ppl gﬁtsVogne HPE Sia 2% ucth 1e Ifn U Gcg Oqfﬁetvﬂzelcﬁ%téﬁc%g \egléécllgllﬁkg)geﬁ %Ei g%l'n}taqlgdhucﬁt (14)

Aus |chtungsr| C tung R2) an den ZeIIvvanden (9, 10) ungefghr parallel

d, | & OGdmicilufd R4 rhn@r&éﬂt'ﬂ 'agqucﬂrdgggﬂﬁthe{I - dal/ Qe dnbibtdtBGhe %%uﬁ%ﬂs?@éﬁ&fg

dadur Ch G6ieerulz 84 GRRBE chdlRBristRén KR2E Me? nfdbst6HRT 0, D05 B3 CabrS PRALAREY
Pol ar i sadnbedterisen e BRdktisthst.1, 0 nClcnk ist. 5. Vorri chtung nach Anspruch 1,

dadurch gekennzei chnet, daB di e snektische Schraubenstei gung gr6Ber als 1
N ko o 9et Wivichtaibg nak Anﬁoruc\:{ar, idadiith Wakenhzizhnef\REap i Gdnoldsteridand L8chrautgadt@dqung @i chnet |
daB di e gbiektassadhdn Jehcbudsenshel §oasg g GiBelesiens SO, UG 1Se hdeoh Ptlasehiberdang

Fl i ssi gkeholesteristhemoh srhektigchdsy. i st. 7. Vorrichtung nach Anspruch 1, dadurch
gekennzei chnet, dai die Dicke der FlUssigkristallschicht (14) kleiner als
15 M RP-oYeickiung gach Angprgh tvgpdurchiaekanpzeiehsh dah dpsr\liske! 7wischeryeanciiUssighristall-
geké&nnz eidEpgen (D) B injihen @mej |oesshaliptpr; W@“%‘m”%ﬁ‘éﬁ%t@i gung p groBer als 2d in
der chol esteri schen Phase be! m ndestens O, 1 C uber dem Phasenuber gang
chol edte ‘1"&8&‘1"%3 % Agspeyeh 1 dpfiurcl gekanpzeicfynet, gfas %r‘%’ﬁkﬁ?ﬁ’ﬁﬁ K RPN Ueh 7,
dadur ch FERBAYRITHBYZ%9%UI 3 die chol esterische Schr aubenst ei gung p gr6oi er

g'hz qu&%n%ﬁ{u ¢k &RY chﬁCh ﬂzn.ﬁ’lb %Sﬁx%ﬁ hnot i ﬁ%ﬁ% kt zu.Q idﬂ.lt%&'ﬁf%%n%aeg
Anspr uch Fi%@ dlu c ge ennzel @E’n ZWI schen den

FI i sSipg¥dnafchidrs- ri chtungen (DI, in i hr en zwei geschal teten
Zust anden ungef ahr 45- Ist. 11. Vorri cht ung nach Anspruch 1, dadurch
gek#nnz episgonets, criskadk idiidssuittelit a@8 Qfinduwkd 2 ddyx B8 &niphensdtnd, um digitale Werte
(21) anzuzengmiache3 D) ddne Matietel 2oduktaidiqilded 3mAtIds thifbul retorddS adritdnuéntre deux
gekennz epacdisn®t 10) we clllutsis pentanRelidcanotdas ébttradesZ(11,at2K pedreckitfdce reifée \afim qu'elle
Ungebungesbure bt aliguansht lbimegdre dgsmgjéaules & atistas liquides. ifsldirkctionsdatigremBa| (B, Rgat or en
/3) . Rdanbpaidliglas pwnresa@bparditles)i spositif a cristaux |iquides qui pout etre
comute a ERROEHEAE) desoriias vk 1§t coughe ﬂf‘bé‘éﬁé’@@ﬁ?s eftrg deuxrpalarissprs (B 3pdsst aux
l'i qui desaxgsn?é%'ﬂ‘feadé!% F"@ﬁ‘f"f BRiBrseue {2 regerpant bixe Sptigue emftapries episeup@hoi s (9, 10) de
cel lul es p&FEkFe ¢£2Mhe des el ectrodes 11 ;L et une surface traitee
afin qu' el I'?%‘ezgg ?g’ Wm!ff Pg?ﬂ? r‘?ft l‘éi‘f’g {98 359"8?‘?'&"3'9{‘9
i qui desseslét’(?%o's J ere 'St P %sad dﬁ resque
arall e iq Qc |rae re ord e auxt rgﬁnor s on o n nt d ?asm g une £14)
p Sdtest ue 2 temlper ?e un aH %%s
dt ant d'c% ’au ssu MRpE? amré% éan tucHn
prem er Qg ﬁériqﬁ@'ﬂrsnﬁ ué %O&Mnt Ide %ﬁnéﬂ | QHRarids steﬂéUrr €0,PALRME, SR Ws (
car act 6r gns&ss @livanfs bHBud lodRpSRirbsIalBmeMeR SHachdus RAlRLchSEMq@SborsIST DI errent
parsal |l ele a la direction d' ali gnenent de | " une des parois (9 ; 10) de la
ceI | ulze HiffositruseloRR2) revbRdidaBdnl £ @mprefdnt Sh Akte Lih QIspaiais () B@tm@-)éad’bbhdd&eurﬁhase
impulsion en courant continu de polarité convenable aux électrodes (11, 12) et & changer I'état du
dispositif entre les états transmettant la lumiére et opaque & la lumiére,
un organe (4) de mesure de la lumiére tombant sur le dispositif, et
55 un organe (5) de commutation du dispositif 8 un état ne transmettant pas la lumiére lorsque la
lumigre mesurée dépasse une valeur prédéterminée.
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45 " smectique chirale retordue aux tenp6ratures nornal es de

foncti onnenment du dispositif et une phase chol est6rique us
el evee, avec un pas chol est6ri q%?(f“ébﬁﬂﬁb'ﬁ 6gal a I'6paimmﬂmmm"ﬂlltu>ﬂuhe
en phase chol est6rique a 0,1 I C au noi ns au-dessus de | a’tefipetat’ir & dé
transition chol esterique a snectique, un coefficient de polarisation '
spont argze DBpYBMET selrilla fovéhdibatithA CHEls legiiel b@SIIPHBSLBalightMeRNRE R, SF R pPerois @8s

t enper at ucisle9g10E sin diproximabe ik peraiidies pedass le hdmeser i que-i sotrope. 50 2.
Dispositif selon |a revendication 1, conprenant en outre un dispositif (6)
dest i net- aDigpysitii gelen lau reveridigptioh st, aaracifrisé camr e tuec tntaefiicien] oépdibnd rdet mlagetioenabl e
aux él ect Fronteate(Pppst supdriewrtd 150 nGiemiger | ' 6tat du dispositif entre les 6tats
transnettant |la lumere et opaque & la lum ere, un organe (4) de nesure de
| a | uni%r Bispasi¥hselon lasrgyondigation b dansilequp! le eas sisctique est supérigiy 4t BAine (5) de
commutation du dispositif a un 6tat ne transneftant pas. la |lumere |orsque
o Tynir Syl e B denteton el i Bt ERm g S st oo (oo i
i 1% M UL o e s selon 1a revendication 1, dans |equel des
directipns, | nt ' r.le i s d |.Lul e ] ), sont
appr oxi DAL teoR Hepln 1. ahe Bl b 35icBEL & 88 By o iBgosd 201
revendi catiton 1, caract~risd en ce que |e coefficient resultant de

pol afsi St pRPoskf selon la FVSRGIRRGE?, RRanLRiueh WAL chdistsqub Pedt ShfdnBur 3524 & sriagsi ti f

sel on | a eRweRAHus 3 100N &, avd ABMs la8AbRls US 1D FENHIDR Ghir11W8 (hades SAABIBSERALE o 1
um 6. D shétgdel f selon | a revendication 1, dans |equel |e pas snectique

est sup6rieur a |'paisseur de la 10 couche (14) de cristaux |iquides.
7. Di speasDispdsitissionita fegentiieatiom t dasd lequel 18 pasCkhbisstdriqGrLie bst ksapétan & 1ae dérib49 prase
CListraux kholpsidips 2@, urkawrpanssaaiassusideda Irnsiion dek phases chblesifrimee & ishedigdeon | a
revendi cation 7, dans lequel |e pas cholest6rique p est superieur 3 2d en
phase cloPiseasiif selarclage@ndicatiod hudansilaque! angiedesydirections (D1t Panddst helérulendee | es
phases chegtstayx liquides e leuns deyrgigaty eprenutég estdiesyBR #&°-f sel on | a revendi cation 7,
dans | equel |e pas chol esterique p est supérieur a 4d dans | a phase 20
chol #st¥r PigeRsith Selom, la reyendigatian, T dans Jequelsles, slociedesy (1 1) SP T pRe &finp ARl
chol est 6r PUTEM o8 YARUES YBEef21Di spositif. selon |a revendication 1, dans

L Ouer ot el 455 GRS, Bl ?,ggu%ﬁ'.? o 3458 2CRhSI A whfsl e
revepdi catl on 1, ansfp{ggqhuzrﬁjﬁecsr té%e'@t'?o és FT ,eu :z[g ?bnt formees aFin

gu' elles affichent des val eurs nuntriques (21). 12. Afficheur selon la
revendi cation 1, conprenant on outre un reflecteur destin6 a ronvoyer |a

| um ere anbiante A travers |a couche (14) de cristaux liquidss et [es

pol ariseurs (2, 3). 30 36 40 45 so 55 1*1 '
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