EP 0 176%039 Bl In this manner, a liquid crystal device using a
conventional, liquid crystal conposition has.a poor response tine
characteristic and a | ow cont rast. DE- AP ®YePAIBI6 di scl oses a |iquid
crystal conposition for a projector apparatus Thi s. knomn Irqurd crystal

composition can copprise cq nds ered eral farm
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group consi sti e corrpounds represented by general
f ormul as: 25 [err] 30_35_wherein each of [err] and [err] is independently a
normal al kyl group hr¥i . pcacogn atons: a second i qui rystal
material containing at |3 one—] quid crystal conpound selected fromthe

group consisting of RRe<CaPHL esent ed by general formylmsy 40

30
3 / /' \'

wherein each of R', R2, and R® is independentiy a normal alkyl group having 2 to 7 carbon atoms: a second
fiquid crystal material containing at least one liquid crystal compound selected from the group consisting of.
the compounds represented by general formulas: :

R6v<_(l'_>-/\ 0 >R’ - cee (V)
% RO & L 0 »-or’® | s (VI)

wherein each of R*, R°, R®, R7, R® and R3 is independently a normal alkyl group having 1 to 5 carbon
: so0 atoms; and a third liquid crystal material containing at least one liquid crystal compound represented by
. general formula:

R0/ & M?0 MW/ 0 Y-rll .. (VIT
6 'C>'\___.>‘\_._>' (VIZ)

wherein each of R'® and R"' is independently a normal alkyl group having 1 to 5 carbon atoms, and at least
one liquid crystal compound selected from the group consisting of the compounds represented by general

3



[ efr] 45% ' [err] wherein each of [err] and [err] is independently a
normal al kyl group having 1 to 5 carbon 50 atoms; and a third liquid
crystal material tontaining at |east gp@{7e@sp@icrystal conpound
represented by general fornula: [err] wherein each of [err] and [err] is

I ndependently a normal al kyl group having 1 to 5 carbon atons, and at | east
one -l iquid cr'gsus conpound sel ected fromthe group consisting of the

conmpounds represented by general EP 0 176 039 Bl formulas: [err] 10
wherei.n each of ZlW W.3a nor mal roup
havu‘rq/lt%SCarFﬁk % o Nl d N f h|IC]UId crystgfmaerlal S

m xed 1n af anou 14) Sal cond |ligu rystal
material is mxe@ms Q—@O%\?\ﬂ % &lgﬁe &fxngound of
general” formul a )@J@ m al materi

ni xed in an amount of 50% ONt—2/ tal 15 anount Eto t he
conposi tiop, and the conpounds of general formulas (VII1), (1X) and (X)
included in Sgefbint dabd 6k ik, G, Ghi < IRy b RBBS RbdRhacAlyCa & Gid éhptrfa&-ﬁ& 1 318 ¢htbon
of 4°to 17 Wadhsbarensh iy ffréitl@lud Sl RlatoRdl i HiRecCif B BRbuni @10 wh % B wk 9 BAld bddahd
in order to aghkeySalteialoNRedR]aR Glount HE20Ivit €100 G %S 8 loorSHIROSE ighhe forrbia (Vit
be an Np- typscdbe® mrshidthikd)iqie @Brktalomatdrigiib chixdt W &odmddm\oF Mgl wissl t6'60 Wi &CiRBed dh total
and a | ar ge [aeont.of the compdsition] and teCosmgl@unasidriyeerd! fogritad (A0), (DQ ralyds D@ Included in said third
conposi tion, fnti¢ coustak ewterial rvee mixed $n aidal emouph of ¥ do ST udi % Sbabadoon Witdl Gnotritey the
found that tmemdesilior.ed ef fect can be obtained by m xing three specific
types of |iqui dtemsyiund thatdn evderdp achinye thesabevelnibiects thb Jeuitervata! pompisitien must be an Np-
speci fical | y,tyreHée ¥ pquﬁ"miﬁwgtcmswbmgw vipgosy andraclarge A:dmerderie prayideppich a liquid
cont ai\ps a2 @oa&icm@&ow the: BIRBRILINVPTIORS Biflesxiensie stgdiep, f"B'P"F foupd thet the desired
Np-type |i qw a;’b‘? bt Py idingtueq fpecifig hypes of I“Eﬂd @ fgterfa) desi‘(?ef’ 6“"3 uently.
| ow vi scosi t yMpgPegihigally '?;ﬁ1°W?'§;TE|%°'§?;r?T€ Qf;sn p°“"d
sel ected f rorﬁ' qgfv aﬁ? I,ﬁmr“Thls ype of liquid 2'crysta pougn%% is se ecteg m liqui cryst compounds

ViScosf
[err] 30 25 represented by general-formulas:

Rl"""CN e ..( I)
. 2.- - - -
" R%~(0)~{0)~CN | eeo (II)
3.9

35 (wherein each of R', A? and R2 is independenily a normal afkyl group having 2 to 7 carbon atoms). These
- liquid crystal compounds can be used in an admixture of two or more, the resultant liquid crystal material
being referred to as a first liquid crystal material. The first liquid crystal material contains, preferably,
_ compounds of general formulas (l) and (Il). Additionally, the liquid crystal composition of the present
} u invention contains a liquid crystal compound which serves primarily in reducing the response time, which
40 has a low viscosity and a small |A ¢ | {e.g., [A¢ | S 0.5, and whose gamma characteristics become steep
when the ratio Ae¢ /e _L is small.). This type of liquid crystal compound is selected from liquid crystal
‘compounds represented by general formulas:

45 6 @ @ eea {IV)
RB*“"R.’ ee o (V)
R%-(H)-(0)-0R? eeo(VI)

{wherein each of R*, R®, R, R?, R® and R? is independently a normal alkyl group having 1 to 5 carbon
atoms). These compounds can be used singly or in an admixture of two or more, the resultant liquid crystal
material being reforred to as a second liquid crystal material. The second liquid crystal material contains,
preferably, a compound of gensral formula (V). The liquid crystal composiiion of the present invention

65 further contains -a liquid crystal compound which serves mainly to impart steeper gamma characteristics
_(i.e., higher contrast) and to increase the nematic-isotropic phase transition (N-I) point, and which has a
largeAn. (e.g..An = 0.18), a high N-| point, and a low viscosity. This type of hquu:l crystal compound is
selected from liquid crystal compounds represented by general formulas: .
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[efr] 35 (wherein each of [err] and[err] is independently a normal alkyl
group having 2 to 7 carbon atons): These liquid crystal conmpounds can be
used in an admi xture of two or nore, tBREOAEEWXBNt |iquid crystal materi al
being referred to as a first liquid crystal material. The first |iquid
crystal material contains, preferably, conpounds of general formulas (I)
and (| I) Addi tional ly, the I | qU| d crystal conposition of the present

i nvention cont ai ngleiu .aklil:orrpound whi ch serves pri rrfiljﬁt?{ in
reduci.ng the respgﬁ »- a | ow viscosity ant’ a I
[err]@ g.,5 [err] mr- feristics beconme steep(VbED)t he

rati‘o [err] is snmrl# uFd crystal conpound |§ g?l ected
fromliquid crystﬁllsc I{ x ‘ﬁg eral fornulast £ [err]
[ert] 50 (wherein“eac 26] :hn - ‘|‘ pendently as not¥hl al kyl _
group having 1 to 5 carbon atons). These conpounds can be used singly or in
an adm xture of two or nore, the resultant liquid crystal material being
referred to a@hereis @aand A'Y, G, d2CRY, R TTBAAETF & indepdidertig @MBGhal b pRushiay@g alto 5
mat eri al cont &irbes atgarse e digliy crystalooagialwill be refgenad ad a figndriglia cfyktel) matdrfak The third
| i qui d cryst alquidangsas mbiedah cantains hecopp@sd nit generaldorinule IVIH Bnd 4t ugabtivee caopvbad of Yedpral
liquid cr ySt anrrmdasrpViuontD()vm«'! Oh. Bertivesliootdicnisil haerialsplasdribesit abeyseare génatiin a mixing ratio
char act eri gt i gush (hiat the reshitagheamposiion rhas & positivel Ak.gMdre) gpesifically.tbaged on the total weight of the
nemat i c-i sot r engipesitishatbefirstligud ictyptairmataxiallig cqatsinpd in aqmehoydh PICIY 1 &Y %aby waigh]. the second
(e.g.,[err] [ swid|crygtahrgateriabis |gprigineplin angaiopnt of Arig 4% ‘b’\/\‘f’%qhé @19§P't“ ung g genqrgl fpsmula
of liquid cry¥dp "EHW@&HH thied raaterialdp @p) aMPUTHT) 15 4R PO oK, weigh BRIPReEnd of general
represent ed by" ‘Prd)r(’rfﬁ I"ﬁ'gded4“ the thirgh materia} i el giw[“e‘f’ r4]t° [[ery Yy yeight pll bgsed

tal
ot no s T 5 o bl TR S ?a o tI‘ i s fon Boc i b dstog o
t 9 t h dcoFlp {0 |g°/ ld cr sa compo, gre dsga/ eneraI formula
0 as a T qé% %wel ht (bd Ey g 8 fof# (}f)sehé é‘ of a
contai ns COiﬁIIf Bhre e% i R | e e e
gener al general formula (IV), up to 5 % by werght of a compound represented by general formula (V). up to 28 %

by weight of a compound represented by general formula (Vi), up to 30 % by weight of a compound

represented by general formula (VIl), up to 5 % by weight of a compound represented by general formula

(Vill), up to 5 % by welght of a compound represented by general formula (IX), and up to 12 % by weight

of a compound represented by general formula {(X). The compounds to be used in the liquid crystal
30 composition of the present invention are themselves known. The present mventIon will now be described by

way of its examples.

Examples 1 - 4, and Comparative examples 1 - 4.

Liquid crystal compounds shown in Table 1 were mixed in the mixing ratios (parts by weight) shown therein

to prepare the 4 types of liquid crystal compositions of the present invention. The properties.charactenstics
'35 of the respective fiquid crystal compositions are also shown in Table 1. For the purpose of companson,
* mixing ratios and properties/characteristics of 4 conventional liquid crystal compositions are shown in Table

2.
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f of nul ds (Vir1), (I1X) and (X). The three liquid crystal materials described
above ‘are pmixed in a'nmixing ratie 15 such that the resultant conposition
has a positive [err]. Mre specificalEyo1peeszBon the total weight of the
conposition, the first liquid crystal material is contained in an anount of
30 to 51 % by weight, the second liquid crystal material is contained in an
amunt Of 20t 40 94 h A‘l he. . .conollnd.o avaYa¥a Y Maal 'S

I ncl uded in thg aterial in an anount of 15 t¢ 30 % by melght and the
compound of gernesal lleh, WX) wor &X) is |nIu:ded|| nut hent hir d '
material in a {E{3 | 4 to 17 Wbby'Melght T based 20 on tot
anount of Tonp@LH-i-on——Reau he—akone , o Gt he
foll owi ng condi}®igons wi preferably, be satlsfled. the conp05|t|on\MI
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general fornul g
general fogmul g
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gener al for mul 2 25
general formnul 8
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propertles gga ag¢teristjcs 35 of the respective 1iquid crystal
conposi ti dAP age|al so shown in Table 1. For the purgose of conparison.
mxing rati @ 4qnd propefties/characteristics of 4 cqnventional liquid
crystal conp03|tiuns arp shown in Table 2. 40 45 50 EP 0176 039 Bl [Err]
[err] o5
: L@ M0 ™~ W N
30 =4 Ol N I Mm m
rREH z z =z =z =z O = N 8§ 9 o
. S SSS NPT
. 35 o
_ o (o]
T |eceee? T |e®@Pes
: 1o T ~—t ' 1 - e~
: al:'b "l:~ [y _l? (=3 ol __.l\ [ -y et *l’* ™~
— 3 %53 %%% % (%% %% %
o El (SN 2 R S R S N T 3 ) v O U WLV v
Al '
2 NS« o B o B = B 22 2 8 E
| 9 14 S g b b - b A ~ —
0®Q -
. ra..—-cz
45
.
LR
ER R ~ o
TPyl o
i 34 @ Q
50 wl B 2

55 .



EP 0176 039
EP 0 170 039

[err] [err] [err]
[err] [err] [err] 60
EP 0 176 039 Bt

[err]

[err]
[err] Terr]

[err]
[err] .

ferr] [err]
ferr] [err]
10 [err]

[err]
[err]

Iérr]
rrj
rrj

[efr]
Bl [e
Bl [e

T°¢t 't T°¢t Tt I15eI3U0D
_ $0Y3SY
09 09 09 06 (oesw) p3 | -aejde
. ~aeyd
oL 0s 09 oL (oesw) al
Teo
9°11 Tt| 8°t11 | S°cY [A) (serq 6/t ‘Aanp p9/1 ‘D.S7) doA | -y3jdo
-033 013
8°9 9 L*9 6°L (ut) 1 = peuy DurAjsijes p| -do13 ~81303
_ﬁwﬁ.o 0 jevi‘0 JLCI'0 (DeGZ) uv ~oraeyd
. s913
61 81 61 91 (sdo) (Do0Z) A3TSOOSTA zed
-0243
‘19 19 ZL 19 (Do) IUTIOZ I-N
Test
0> 0> 0> 0> (Do) 3ulod N-S | -shugd
s | - m| - | @@ -Lmtio-@-ed | ¢
- - S - a-(0)~(0)-Tuoluo-(i)~Ln€d | (x1)
- v - s LyEo-(B)-(0)-(0)-(w)-1TuS0 | (1114) €
0t 8 ot L Suto-(0)-(0)-(u)-11uso | (11A)
€1 zT S 8 Suto-(0)-(o)~(u)~LuEDd | (11A)
_ _ : "ON
“ON |{eTieleu
: : ef | teaskad
¥ . 1 punodwo) - -nui03 | pinby
(3YySTeopM hMWMUﬁWMM aTdmeYy

10

15

punoduoy 1e35A3) PINDT]

20
26

b=
o

35

40

&0
55



[érr] * EP 0.176 039 Bl [err] [err] [err] [err] [err] [err] [err] [err] As
descri bed jabove, the liquid crystal conposition-of the present invention
consists mainly of a liquid crystal FRO47e8398BI a type wherein a

cycl ohexane ring is directly bonded with a benzene ring. Therefore, the 50
conposition of the present invention has a | ow viscosity and a | arge An. -
Even when the conditifom[[erT] = T 1S satisired, the thickness d of the
lliquid crystal layerjis ndt increased; thus a fast response tine ig
obtajned. Furthernorg, evdgn &f &he dhiskness id af tche |itqui dicrgstpl | ayer
i s reduced, the condiltion|[eTr]™ ¢an Be TatisfiedSo that steep ghmua
character?stics and q highf contrast can be obtained. The liquid crystal
conposition of the pfesentf rnvention can be used by sealing It betjween a
pair -of substrates off a 53 matrix liquid crystal display device cofiprising
at - | east one transparené SUbgtrgyengsognngngielg;trodesl(connnngelactrodes)
and signa), el ectrodeq, (sdgnment el ectrodes) being formed on the supstrates.
The respective el ectrodes jare driven by a tine-divisional drive cifcuit. 9
EP 0 176 039 B1 * C L M S * Cains 1. Aliquid crystal
conposition having pqsitide di el ectric anisotropy, constituted of:}{a first
liquid crystal- materilal Mcdnt &i nEng Bt Feagt ™wo 1iduid cryst@l d¢onpounds
sel ected fsrom the grqup cqnsisting of the compounds represented by} general
formul as:
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[err] wherein each of [err] and [err] is independently a normal alkyl group
having 2 to 7 carbon atons; a second l quid crystal material containing at

| east one liquid crystal conmpound sel e%'?@d"ﬁp'#%;ﬁ he group 20 consi sti ng
of the conpounds represented by general fornulas:

[err] 30 wherein each of [err] and [err] is |ndependently a normal al kyl
group having 1 to fTarpormrafonms,[ andja Lmra-rfqurapcryqrar jgater rjal
containing at least onelliqu}d crystal Cgr'rround representjed by gendr al
formul-a: 35 [err] KO e Fhef ePn feach fof2[4r 3 an& [ferr] |is i jdependently a
nor med~al ky} group} havi hggl t o5 fcabdn At qm fnfl BedstQone liquid
crystal conpound skl ect pd “frbmtHe grdup cgnsisling pf~t ke Tofpounds
represented by gengrat—{or ast [[erT]f oF wherefn each off [erf] and [err]

I s isndependent |y a} nornpl al kyl droup fhaving 1 o 5 arbgn 55 ° ons;
wherein said first|!liul dscriys¥all matqri@dl {i &-mx&8d jn af anodntSoff 30 wt %
to 51 wt %rosai d skcond} | Fqu| dificriysEall Rt dri®l |i & m x@d li rRan diount of 20
to 40 wt% the conpound|of gkeneral forjnulay(Vi1} incjuded iM daid third
liquid crystal matgrTar|rs nfxed fn arff agoynt of I5fo 30 wt %o baseld on
total 10 EP 0 1y6 035 1T 1L, M. B anoynt,_off the

Pl

conposition, and t1evc0“rpgunds;‘of gengr als flor g ag(VILI), él)') And (X)
included irdfsaid third |iguif &r tal |materi a are nj xé&d |i nrea |t ot al | anount
of 4 to 17 wt % baped oh theft ot al arrdunt df theé conpositlion. 15 2.1 A
conposition accord{ng tp clal m1,] charfagteri zed}in that jald flirst fiquid
crystal materi al cbnt ai hsgofmpgunds rgpr&santed| by g?ner | foqmyas{ (I) and
(11),. sai d2§econd Paqui fl gy yptal jagerfi al dongalng cpnpounds nepfesented by
generé-?forwl as (}V) apdv(M)w adndNsdid tHird fiquip & Mstyl |mat erj al

contai ns conpounds{represented byl gengral flor as. (M 1) land (Vil)
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As described above, the liquid crystal composition of the present invention consists mainly of a liquid

crystal material-of a type wherein a cyclohexane ring is directly bonded with a benzene ring. Therefore, the

" 50 composition of the present invention has a low viscosity and a large An. Even when the condition A n°d =

1 is satisfied, the thickness d of the liquid crystal layer is not increased; thus a fast response time s

obtained.. Furthermore, even if the thickness d of the liquid crystal layer is reduced. the condition A n*d =

1 can be satisfied so that steep gamma characteristics and a high contrast can be obtained. The liguid

crystal composition of the present invention can be used by sealing it between a pair of substrates of a

66 matrix liquid crystal display device comprising at least one transparent substrate, scanning electrodes

(common electrodes) and signal electrodes, (segment electrodes) being formed on the substrates. The
respective elecirodes are driven by a time-divisional drive circuit.



10 3. A corrp05| tion according to cI aim1l, characterized in that said first
I|qU| d. crystal .materi al contains corrpounds represented by general faornulas

(1) and (11), said second liquid crysERD #6089 B&al cont ai n
represented by general formula (1V), and said third |iqui Lﬂlﬁgﬂgmﬂgﬂ}mm
contains com_ 15 4. A conposition according to claim3, characterieeds in
t hat the corrﬁﬂ'!‘?n on cont al ns up to 25 %by vvel ght of the conpound of

general for g ec rrpounld of forrmla(ll)
20 % by" v it Yg% Yfr\;ggf’a e ot

wbi ghesof t:g chiati < EL‘:E'EE Ay t&wl ;;"'ag by obhoyslieh Spafe b

t he conpour hd of 8 '8?85 ‘I'"gsfe{%efei bl geneig forgu Srrp05| tion according to

claim 11, characterized in that the corrp05|t|on contains up to 25 % by

wei ght"of aliquid crégt represented by general formula (1), up
to 26 % by wei ght of Ct r@prre€¥nt ed by general forgyla (j)l) up to
5 % by weight of a co o ted by general forrrula(lll) up to 20
% by weight of a co @ @dcliy general formula (LVY).. l;;q)to 5 % by
wei ght of a conpound represent ed general formula (V), up to 28 % b

wei ght of. a conpound 5 / ep;rttexg‘tbed by general fornmula (VI), up to 30 %
by wei ght of a conpo \e r>e§_5_q $Ngeneral -formula (ML), YTIo S % by
wei ght of m conpound repre ente y general formula (VI1), up to 5 % by

wei ght of a conpound represented by general forrmula (IX), and up to 12 % by
wei ght of a conpound represented by general formula (X). 30

Revendi cat i ons wherelicagplogfiR'i Rfnand & sridepeatlently 8 nératel alkylzomup bevingtp E garbenysitams;

di el ectrique podecpridiauid grystelinalasial contsining f leag oasiauid eryrigk compeng) oleceid drpr) the group
|i qui e c PRt enasorsisine pidhecompeynds repmRersted &y awemtfpEwige: | | qui de choisis dans le
groupe constitue par |es conposes representes par |es formul es general es:

35 [err] [err] [err] [erg] /A% | @squel les [err] et [err]
represent ent chacun i ndBpeR Roupe al kyl e normal ayant (ZW) 7
atonmes de garbone; une dguytem ge cristal |iquide contenant au

noi ns un conpose de criBt3 'Bsi dans |l e groupe consti t{0& par |es

conposes representes ar ql V engrales: 60 [err
w prese PR E 5L G YoR® Lerel L v

30

wherein each of R*, RS, RS, R7, R® and R® is independently a normal alkyl group having 1 to 5 carbon
atoms; and a third liquid crysial material containing at least one liquid crystal compound represented by
general formula:

.Q. S./_—X_ <.+ (VI

40 wherein each of R'® and R“ is independsntly a normal alkyl"group having 1 to 5 carbon atoms, and at
Ieast one liguid crystal compound selected from the group consisting of the compounds represented by
_ general formulas:

2. > o > o Mg 213 .e. (VIII)
R14—< H >-CHyCHy={ 0 }~{ 0 )-F .v. (IX)

" Rls\__./‘.‘:HZCI‘Z"\." HKo-Caat® . x)

- 35

45

wherein each of R‘2 R'3, R'4, R'S and RS is independently a normal alkyl group having 1 i0 5 carbon
§5 atoims;

wherein said first Hquid crystal material is mixed in an amount of 30 wt % to 51 wt %, sald second

liquid crystal material is. mixed in an amount of 20 to 40 wi%, the compound of general formula (VIt)

‘included in said third liquid crystal material is mixed in an amotint of 15 fo 30 wt % based on total

10



EP0 176 039 BL* C L M S. * dans | esquel les [err] et [err]

repr esentent chacun mdependamrent un groupe al kyle no 'm ltm ﬂ
atones de carboné; et une trojsieme G178 QP8 By stal1 ﬂﬂ Mmm Ilt au
moi ns un conpose de cristal |iquide represente par la fdrnfil e gé‘her‘al g 5
[err] 10 dans la ue ofethJ p&satroné’r Irhre]com ngs gnt epaﬁ formqas Olll) agg( ing ntn rrld

gr oupe al kyl e n% ciigr al(r]naterral are mrxe m a e(al a oquPII to aseQ on 'f"le tgt §n of
de cristal I|qU| LPO constit de
repr esent es par or rruI es gener aI es 15 [err] [err] 25 dans

llesquel les gl egr]y c%np[)s@tfoﬁ]acéoﬁﬁ}fget%%rﬁqt chREHEL ! iR P SR Y Tﬁ‘c[ﬂJd o) RS contains
al kyl e nor mal ~ayaRtourdstemesBhidTBY gélRraF RFMBRE) HRRNH, daRHIEIN FqliR 418 rkcRE BhtSins
matiere de Cri StahpoihddWghReRSd by J3RASIRAMAEs @B B/ () Qindl s hird Ruid Rry3@ hfdhaikQhiEes
a 51% en poi ds, cbrigbubidd répPassmerty gaRdrdl ®BuIslavmrahgval). | i qui de est incorporee
dans une quantite de 20 a 40% en poids, |e conpose de formul e general e
(M) incl us slamscdmpositior abdodirgi 18 MBRinaT Elﬁi'&ted&d(’j'ﬁ itret Sdid BiSt liquidl drgptdl GreateBAtcontains
i ncor por e -dans oorapogninégrdsentetebyldeneral 30 dutas (Ip@iddiy, sakisecdnd liuad erysi® manal contams a
quantite total ecoepduad GowgEneH thy ganeratforinels (Ybrpdsas titd digdic crysthlosatgiahemaing som-
(MI1), (1X) et @Mnds represested angenbradprmelas (liagd &4 matiere de cristal |iquide
sont incorpores dans une quantite totale de 4 a 17% en poids, sur |a base
de la quant te Aotoapesitige apcgrdingip 6'8im B.otharageized in Mrfbﬁ)sq"!ﬁc’?ﬁ‘f’"s@l‘fé'ﬁs PRy to 25 % by
revendi cati on 1"”“@%&"&8‘? éP’P%%'@j &enaral fqrmpia (I ye tq Zh47erhy "ﬁrgé‘rﬁf dreeompaund gidforqia (ih.
cristal |iqui deU®BA%% ﬁgweg"dr% preebiormyladi). it $0.% by yipigl) ot he compound
generales (1) ePfgeres fOVﬁ"g!ﬁ(‘{"éa"a 53'f“e‘?f & gampq %?féPP"ef"}' @m%‘vﬂ'bnt i ent
des conposes J eRresentes &S

troi skeme fatTef e°° B “19" Td'"Pr vu%'ﬂr??t Ei’a"'s‘grt t'°,f‘ %SP%G l{g’ Al % by
1o oo o oL LI W SR b it

IQRtnof %@o%ﬂorjng represented by
revendl cation general formula (l1l), up to 20 % by weight ofa compound represented by general formula (IV). up to 5
% by weight of a compound represented by general formula (V), up to 28 % by weight of a compound
25 represented by general formula (1), up to 30 % by weight of a compound represented by general
formula (VIl), up to 5 % by welght of a compound represented by general formula (VIll), up to 5 % by
weight of a compound represented by general formula (IX), and up to 12 % by weight of a compound

represented by general formula (X).

" g0 Revendications

1. Composition de cristal liquide ayant une anisotropie diélectrique positive, constituée par:
une premiére matiére de cristal liquide contenant au moins deux composés de cristal liquide choisis
_ dans le groupe constitué par les composés représentés par les formules générales:
.35

LMo > | oo (D)
R0 >{o Mcx e. (IT)

R3/ \—/\_:_}- 5 ees (III)

45 dans lesquelles R, R? ot R3 représentent chacun indépendamment un groupe alkyle normal ayant 2 &
7 atomes de carbone;
une deuxiéme matidre de cristal liquide contenant au moins un composé de cristal liquide choisi dans
le groupe constitué par les composés reprédsentés par les formules générales:

40

60

Rs—<_9__>-/0 MR .o (V)
.5'5 : Re@_@_oﬁs eee (VI).

11



caracteri see par le: falt que ladite premere nmatiere de cri-stal |i quide
contient -des conposes represen- tes par les fornules general

| adite deuxieme matiere de cristal | iBpo ¢igs 63emE1 ent un COWOEB‘“BM@H Mﬂ”“l
par la forrmule generale (IV), et ladite troisiene nmatiere de

| i qui de contient des 45 conposes representes par |es .fornules generales
(M) et (VI )dansAﬂesq@a'ﬁi)@éq B, 5K §é| "t‘fnetl weeré@nmtc%ﬁquaﬁndépenéww an |gwee plwle
le fait que | a™ q‘ "a 25% en poids, du cor‘rpose

formul a gener al’&® 'e gg?%?‘ﬁ'@‘%‘@ﬁ Lo Lo 5‘8%8%@""&?@3?‘6?%? ﬂ@ﬁé?péﬁs@“é
(||)\,.-‘JUS uaﬁ'f)r conpose de fornula generale (1V),
jusqu'a 30% en poi ds corrpose de forrrul a general e (M), et jusqu' a 5% en

poi ds du conpose de fqror’ru 5 Corrp05| tion selon la
revendi cation 1, carBct sﬁe r da .Q a |-a conposi tion contvemy
jusqu' a 25% en poids d'un | i qui de represente par

| a fornul ¢ generale (1), jusqu a 26% en p0| ds d un conpose represente par

la formile genqaliguéllel Are e #BGbpréseRSft SRaciPindiberbiatiet ARTYRBB BIRRY RHRA aGard A2 5
| a formul e genepmbedd dlbbhe: of USQU' @ 20% en poi ds d' un conpose represente par

| a fornul e genad aolds (i S9mpobd ittsal flfi€ BholRDdalS 1eGrddPe EMBIAESSRYr 68 PErRTHESY reprébdftss
| a formul e genesradsdortn\ips gdrdmmst’ a 28% en poi ds -d' un conpose repesente par
la 12 BP O 176 039 B1 * C L M S * fornmule generale (VI), jusqu' a

30% en poids d' un cc SR e rrulcigenerale (V). jusqu'a
5% en poi ds d'un cdggge 4 : generaJe. WEEI) usqu' a
5% en poids d' un co S 61 ep Ie generale (IX), et
jusqu'a 12% en poi &% ) EepfeCe ~-Fa fornu e QEHgQrale (X).
Ansprathe?. Fl u53| = zusanmens

' % |elektr|scher
Ani sot r opi e, besterﬁa uE: Giézﬁags{ ' k@# der. (X)
m ndestens zwei Fl ussi gkTTstal |l konponenten enthalt I e ausge- 10 wahl t
sind aus der Gruppe bestehend aus Konponenten, die reprasentiert sind
durch al | gerei ne Fo

21943 5 woh d
unabhangi g ei NG Rar s&ﬂ % a@%rkes e‘lrdgs_‘]éo%:tmRt Qgr%sehtege e;ns?e(!;n;l%mnt\eng,glt grou;e alkyle

dans laquelle ladite premidre matidre de cristal liquide est incorporée dans une quantite de 30% en
poids 2 51% en poids, ladite deuxiéme mafigre de cristal liquide est incorporée dans une quantité de
20 & 40% en poids, le composé de formule générale (VI) inclus dans ladite troisidme matiére de cristal

30 liquide est incorporé dans une quantité de 15 & 30% en poids, sur la base de la quantité totale de la
composition, et les composés des formules générales (VIID), (IX) et (X) inclus dans ladite troisieme
matidre de cristal liquide sont incorporés dans une quantité totale de 4 & 17% en poids, sur la base de
la quantité totale de la composition.

-85 2. Composition selon la revendication 1,
caractérisée par le fait que ladite premiére maiigre de cristal liquide contient des composés représen-
6s par les formules générales () et (ll), ladite deuxidme matidre de cristal liquide contient des
, composés eprésentds par les formules générales (IV) et (VI), &t ladite troisizme matiére de cristal
—/ liquide contient des composés représentds par les formules générales (Vi) et (VIII).
: 40
3. Composition selon la revendication 1, :

. caractérisée par le fait que ladite premidre matigre de cristel liquide contient des composés représen-
tés par les formules générales (I) et (), ladite deuxiéme matiére de cristal liquide contient un composé
représenié par la formule générale (IV), et ladite troisitme matidre de cristal liquide contient des

45 composés représentés par les formules générales (VI) et (VIII).

4. Composition selon la revendication 3,
caractérisée par le fait que la composition contient jusqu'a 26% en poids du composé de formula
générale (I), jusqu'd 26% en poids du composé de formula generale (II), jusqu'a 20% en poids du
50 compose de formula générale (IV), jusqu'a 30% en poids dir composé de formula générale (VII), et
jusqu'a 5% en poids du.composé de formula générale (Vill).

6. Composition selon la revendication 1,
caractérisée par la fait que la composition contient jusqua 25% en poids d'un composé de cristal
55 liquide représenté par la formule générale (i), jusqu'a 26% en poids d'un composé représgnté par la
formule générale (i), jusqu'a 5% en poids d'un composé représenté par la formule générale (I),
jusqu'a 20% en poids d'un composé représenté par la formule générale {IV), jusqu'a 5% en poids d'un
composé représemté par la formule générale (V), jusqu'a 28% en poids d'un composé représents par la
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25 st " ei nem zwei ten Fl ussi gkri stal |l stof f, der ni ndestens eine

Fl ussi gkrl_st al | qurponent e enthalt. die ausge- wahlt ist
best ehend aus den Konponenten, die refPdstf8B1 sind du ﬂl ﬂ"l" ﬂﬂm”",
Formeln: 30 [err] [err] [err] wobei Jedes der [err] und ¢ una

ei.ne normal e Al | R92er DnidSO e, ; 4 .
I?é“’nulfi /.,'%9?9 )ju ulg 9(]<(m (Q) %‘j% 8 IanS|Taf %g gl*%%g 1)

dritten Flussi glqs E@ér} g 4 1 Sraid ) st%{i Dhbin
enthalt. die re rep 519 { T g?-ﬂ?du‘%em/o ids s représanté
wobei -j edes der gr() una hang| g el ne nornal e G uppe mt

bi s S-Kohl gnst o atorren 'St und mndestens ei ner

Fl uSsi-gkri st ahhdprigaenent e, di e ausgewahlt ist aus der G uppe, bestehend aus
den Konponenten, die reprasentiert sind durch allgeneine Forneln: 55 13

EP 0 176 039 Bl Fussigdistiieisahménabingini(RsitiveCdieldi@Istder Nisbrbd, béstdnaraithiangi g ei ne
normal e Al kyl - Gelapp&rstnt FilssigkrBtalistdo dr enadeatbisaiv@nEnssighiistalivaipeionde lentealis i@ ausge-
Fl Ussi-gkri s al | s&nif &ind ause dereGrupden bestetiand 80 Koewonebtelni dic bepréGentiort $ind dormh sligetneine
i st, der zweiteFbimetrsi gkristallstoff in einer Menge von 20 bis 40 Gew. - %
verm scht ist, die imdritten Flussi gkri stal | stof f enthal t ene Konponente

der allgenmeinen Fornmel (VIl) in einer Menge von 15 bis 30 Gew. - % auf
der Grundl age der Gesa %g@gnsetzung verm scht ist und die im
dritten Fltfkssigkristallsto Kormponent en der al t geméfden

Formeln (VI11), (LX) up® [ arrtn‘enge von 4 bis 17 Cew. - % auf
der Grundl age der Gesam @0 %mnsetzung ver ni scht * st néIT}

. o 3 / .
“ R \_o\@°@7 | ee. (III)

wobei jedes der R', R? und H3 unabhéngig eine normale Alkyt-Gruppe mit 2 bis 7 Kohlenstoffatomen
25 ist;
. einem zwelten Fll]ssugknstallstoﬁ der mindestens eine FlUssigkristallkomponente enthdlf. die ausge-
wiihit ist aus der Gruppe, bestehend aus den Komponenten, die reprisentiert sind durch augememe

Formeln:
R4 E Y 0 >-8° ee (IV)
r-L 0 3K 0 =’ SEAY

.'\/ : " wobei jedes der R*, RS, R®, R’, R® und R® unabhidngig eine normale Alkyl-Gruppe mit 1 bis 5
a0 Kohlenstoffatomen ist; und
einem dritten Flussigkristalistoff, der mindestens eine FlUssigkristallkomponente enthélt. die représen-

tiert ist durch die allgemseine Formel

.. 30

- . . ' _ -
10 QO J-a-- ... (VII
OO G
&0 wobei jedes der R1° und R" unabhéihgi'g eine normale Alkyl-Gruppe mit 1 bis 5 Kohlenstoffatomen ist.
und

mindestens einer Flussigkristallkomponente, die ausgewdahlt ist aus der Gruppe, bestshend aus den
Komponenten, die représentiert sind durch allgemeine Formeln:

56
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20 2.  Zusammenset zung nach Anspruch 1, dadurch gekennzei chnet, r
erste Flussigkristallstoff durch die allgeneinen Fornel n{)—und—
reprasenti erte Konponenten enthalt, depoavwe03®eBF| ussigkristallstoff d
all gemeine Formeln (1V) und (V1) reprasentierte Korrponentﬁ“mg“mﬂ““‘«mf
dritte Flussigkristallstoff durch allgeneine Forneln (VII)H y
reprasenti erte Konponenten enthalt. 25 3. Zusamrensetzung nach Anspruch 1,
dadur ch .gekennzei chnat - rs;w%ﬁ all stoff durch die
R?l%" B ifponent en-eﬁVﬁilIt) der

al | genei nen For nel n ﬂ,zor
zwei te Fl ussi gkri st 1|4St er-el-l-q_ mei ne For el g
SFE # “H ussi gkr+ s{&K)st of f von

reprasentlerte Konp
den all gemal nen For %%V r gntigrte Konponenten
enthalt. 4. Zusame et?@' Zk%pmmnnzel chnet, (Edrr]
di e Zusamenset zung bis zu 25 Gew. - % der Konponente der allgenei- nen
Formel (1), bis zu 26 Gew. -% der Konponente der Fornel (I1), bis zu 20

Gew. - % der Kompap&ntds3r Rz, rECR1QlR9HEIHIE RndsRdngB | sirfe! Notmald IafkyiZiupp® e V. bisYe
der Korponent e ifienstibtaRERE s avbbbiOder 'bpdie EMbdighrisiiNSlorinSeifdd Nong® Vo %0 ©Riv.-% bis 51
Konponent e der @w.-0%BieR istOdelBheits Viukdigkriatalstof Int sineb Mekie VBV 20 bib 90) GEASH vermischt
Anspruch 1, dadst el igediesh Flessiiniistoff Sfithiditerdl RondidfentNaRN Sfidemidingn BoreZ (VI einer
Cew. - % ei ner -vavenge vonals! bige3teGeves 46 der Grurdgeradr Gebamthengs @arciban@tidn@dizung vermischt
Fl ussi gkri st al |istonh dindm todtientHitesighis@iBiofenihal e Hoeponeian de rallgeimbigenBarmeln (VHi), (1X)
Formel (11) repnfld¥nniener Gesdmprcenet bipi g Gav-% @dwer Grunilager day (Rpsfetimenge der
al | gemei nen Fordveamnangeizung eppisehesied-er t en Konponente, bis zu 20 Gew. - % ei ner
von {'V al'i genei nen Fornel (1V) rasenti erten Konponente, bis zu 5 Gew. -%
el ner~tYon #jef a@‘Fﬁ@WF%I‘B pash ﬁ’é‘-lP“Ft?)/?- o1 asent i erten Konmponente, bis zu 28
Gew. - % ei ner vdiRIel gekennenichastngal dep P'Fﬁ?l s‘?‘@f?ﬁé‘ﬂ@h@l"eﬂ"ﬂ@ﬁ"ﬁ% BRI aind ()
bis zu 30 CGew. -'& rg@gntuerte K ?nt%qpﬂ'@g,rdeé[z\‘vyg I'g eine Formeln (V) und
reprasentiert enfV fﬂfgimé' real "ﬁi otk p u@ e‘f"ﬁ%ﬁ“ﬁﬂ’fﬂsﬁe@?t i e Afgpmipp Formeln
B EHR roRpraoerR

Formel (VIL1) BEAERetts zu 5 Gew. - % ei ner von der

al | genei néh gor 4mn(en§9tzuﬁge RN %at en Konponente und bis zu 12 Gew. - %
ei ner von der glhg& e SHabbidridt! £ rsleStisBGR stk (fiidn 'SRIIAUMRIES FEeRa) tund A
55 14 _ reptésentierie Komponenten enthéilt, der zweite Fllissigkristallsioff sine durch die allgemeine Formel
(IV) reprisentierte Komponente enthdlt und der dritie Flussigkristallstoff von den aligemeinen Formeln
30 (V1) urid (Vi) reprasentierte Komponenten enthilt.

4. Zusammensetzung nach Anspruch 3,
dadurch gekennzeichnet, daB die Zusammensstzung bis zu 25 Gew.-% der Komponente der allgemes-
nen Formeal (), bis zu 26 Gew.-% der Komponente der Formel (Il), bis zu 20 Gew.-% der Komponenie
35 der allgemeinen Formel (IV), bis zu 30 Gew.-% der Komponente der aligemeinen Formel (Vi) und bis
2u 5 Gew.~% der Komponente der allgemeinen Formsl (VIIl) enthait.

, 5. Komposition ndach Anspruch 1,

\/ dadurch gekerinzeichnet, daB die Zusammensetzung bis zu 25 Gew.-% einer von der allgemeinen
40 Formel (l) reprisentierton Fliissigkristalikomponente, bis zu 26 Gew.-% einer von der allgemeinen
: Formel (I} représentierien Komponenie, bis zu 5 Gew.-% einer von der allgemeinen Formel ()
reprisentierten Komponente, bis zu 20 Gew.-% einer von der allgemeinen Formel (IV) représentierten
Komponente, bis zu 5§ Gew.-% einer von der allgemeinen Formel (V) représentierten Komponente, bis
zu 28 Gew.~% einer von der allgemeinen Formel (V1) reprisentierten Komponente, bis zu 30 Gew.-%
45  elner von der aligemeinen Formel (VIl) repréisentierten Komponente, bis zu 5 Gew.-% einer von der
allgemeinen Formel (VHI) représentierten Komponente, bis zu 5 Gew.-% einer von der allgemeinen
Formel (IX) représentiorten Komponente und bis zu 12 Gew.-% einer von der aligemsinen Formel (X)

représentierten Komponente enthilt.

50

55
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