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EP O 492 68 Bl Descri pti on BACKGROUND OF THE | NVENTI ON 5 The present

I nvention relates to an active matrix- tx&t{a | i qU| d crystal display device
having a high holding rate using a &8iBler si on-type |iquid crystal

di spl ay node. The TN-type and STN-type di splay el ements using nematic
liquid crystals We been practically used as the display el ement utilizing
a phot oel ectri c Pl ect. Also the display elenents using highly dielectric
liquid crys AGUND GERE d. These require a polarizing plate and an
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active mat r iiguid &f3tals_tne béan\propasep.OThgseEroquith Rpelaidingpldie/ e dni ofjetitaing: fryehhieit. On the
di spl ay ebewthat hand,ithe dynamic tshattedng(DS)eetiectcantd yhet phesel coonersibn XBC) atfeat b alosreliais the
been propos edariing plae Hut dilizedhecseyttsring bydhes fsiui\crysield cHowerteh prebleme have iocauged ihdhat for
pol ari zi ng pkapie theibrmdionirgscthe edditiog ot ioeiabdritives ¢rrted kigh driying apiisoe gl st ibistnot

Appi n. KOKARuitple fopthe agigomptrix LGD.has been di scl osed in for exanpl e Japanese
Pat ent Appl n. Fecsmto awslymepdispamsipa-type liaud efvsiah isriay qlamepioutiizingdhe;scatierpg, by fe fauid
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di spersed i ratsparené poiyryers &t dispersiigstis lideie cgstakin aliditfo lto/ tre isave gesciibed Spag irasins and
resi ns arsd w@alseliquigimeystabdispiag elomenteusing dheskpriymersdeve been proposetbar ent pol ynmers for
di spersing t hen teglemente wysltqalﬂ ciypials Hiaving iagnsitive atisptropylin dieleckicxonstantdisperserkin these
resins and 3elymers.said fiquid ¢ erightated aisandom endeaight incidgatjupen theeleresnpis jsgatierpd on
have been prdipgdaqy. of the l'ch'@ Eysizhend 3 PW’P?{ fPu"ﬁf&? él'ed\qyétcaﬁé' Hagy. efab E?évtt"lgvee
ani sot r op |“ﬂ"sﬂ?sé'l‘"§(cqf r“led'qﬁ'ﬁ ﬁ@!ftéln?“ed? prisofoRy in f"ﬁ'%@'@, h@'rt%e ‘Slcﬂ's!a!s ?’bl
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liquid cr ys ' '
crystal, P °°°n""”° R T pres hsBrESf s ANSARD0 (M ad b b s o
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in diel ectrldgscgsyas,taaﬁg, thereo so th direction of electric f|e

be the directinrddifon, BEgRNdufd @Mnsad.éplag IandeE\ GiEORS aBd BestdbBd BleMEMR Mth the nﬁ\@d

scattered bigtystals ABPIIkLie the tpbllyASHIM plddSor eCTNENSo. liqdib BysthiS hive bBétyactielyCde@dicpe® s

becomes t 45 a P &dtigs imatrix-type with the nonlinear active element, such as switching transistor, added to the
respective image elements. Although the TN-type liquid crystals are the present main current of the active
matrix-type liquid crystal display devices, a problem has occurred in that two pieces of polarizing plate are
required and a light is absorbed by these polarizing plates to reduce a brightness of a transmitted light to at
most a half or less of that of an incident light. On the contrary, the element with the liquid crystals dispersed

s0 in the polymer does not require the polarizing plate, so that a utilization efficieny of light during the

transmission can be improved and thus a bright display can be obtained.

The liquid crystai display device of this type with the switching transistor added comprises (i) a display
electrode substrate provided with signal elecirodes, scanning electrodes, switching transistors formed at the
respective points of intersection of said signal electrodes and said scanning electrodes and display image

65 eolement electrodes arranged on a first transparent insulating substrate, (ji) a counter electrode substrate
provided with a counter electrode arranged on a second transparent insulating subsirate so as to be
positioned within a range corresponding to said dispiay image element electrodes and (jii) a liquid crystal
layer with liquid crystals having a positive anisotropy in dielectric constant dispersed in a transparent
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The element withthe [iquid crystals dispersed in the high nolecule
(polynmer) has been utilized as a 40 |ight-regulating glass aimng at the
regul ation of an incident light i EPi0A9%2 P} by applying said voltage or

not applying the voltage to switch-over to the scattering condition and the
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havi ng ,a positive anisotropy in dielectric constant dispersed in a

t ranspar egtyMBIARY OERHE INVERTIONB Bl pol yner interposed between said display

el ectrode substrate and said counter el ectrode substrate. An equival ent
circuit- of tine objes pkibd presnidineptionis t prgds @paiymen dispersiondipe figuid cryskll gisplay. deyiee
addi ti on, havingahightholding wfe, asueriov dispiey\aualityapd aihigh ealisbiivequi val ent circuit, that
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re5|stance conponent ui val ep lserwng as a re5|stance [err] resulting
frqm 10, electricaly ' urities comng from ¢@)si de and forned
by the ‘3econp05|t|on he Iiwe{d crystals and the like exist in the

liquid crystal |ayer serving as "sXad condenser [err] as shown in Fig. 5,
so that VD is discharged through the liquid crystal |ayer to be attenuated
W th the |wvhgsi X9 Xtand®s indéperidentiyreprésent H, F, CFs or OCFs; A represents a single bond, -CH=CH-,

45 -CmC- -or -COO-; Y represents CpHzpy1- OF

Collane ‘®'

50 (n represents a number of 2 to 10)
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Fig. 5. As aresult, an effective voltage applied to the liquid crystal

| ayer is |lowered. The liquid crystals show a cumnul ative response effect
agai nst a voltage, so that the di s;ﬁpagﬂ??n%ﬁsa&‘t eristics are dependent upon
said 15 effective voltage. The display contrast is deteriorated with a
decrease of ef f ' t ; [ fy,ned by a ratio of an
“effective \yg%r%gxb{o)@ﬁﬁ %ﬁ?végite sﬁg{n agunggésg[ﬁ\}%éégésig?tgié"smgﬁbposed that said
resi stance conponent of the liquid crystal layer is infinitely high is used
as a paraneter for evaluati a dgmmee sai,d de e of the effective
vol t-age)s I n the conventi or#;&'ﬂob‘r@r' dlg%pe%}?'ﬁ'ﬁ:@iil iquid crystal

di sptay el ement, liquid crystals having an 20 increased anisotropy in
refractive (i R seréneaning@Bingly) cyano bi phenyl famly liquid crystals and
cyano pyrimdine famly liquid crystals, are used in order to heighten the
| i ght - scat tBRIBFIIESCRIPTIONI QR THE DRAWMINGS ens have occurred in that not only the
hol di ng mate of these liquid crystals thenselves is inferior but also the
hol di ng r at eFigs! istai schematis plangevisweshevdnd hone pmeodimenteol atflisplay elRgipde pubsteresip &/liguid,
in a pol yner crastel dispiey devisppogerlinmtoiieprasert inveitliest ed Probl ens to be So| ved by
the | nventi ofig- 2 asehemmivyseetionat igw shewinarerecrbpsiEer of %E"t”'dc?fysla'n‘gs"%ygg"éﬁ’?ts own in

i nvention isFigdiprovi de a pol yner dj spersion-t liquid crystal display
devi ce h4vi n!é!gef’ i P’%?ﬂ“l’fﬂ?’lﬁ Ryt gfé’fs lay inage, %’P?"&?'%%F’%ﬁ; Y LAl dokri Figs: i O
reliability. "SctS 8 egHg TPk i a§j)l 2 Jevece accor dr ng tg'a?'he
present 1 nve6l 5 SRR S paciel gty eoc o iy

count er el eclRdig Sl E ofaﬂagfi. o PSRt o ey

bet veen sai d el 588, Eh S Have B o ofagt Vh, SEA V6 HHEMRIciRIRSIR 7 and

| ¥
S!Jb?,yr ate, 1 g 'i§ i lElechHi_ vl Yol ond dbbtiméht ROShibetiNGE déVite SRbdrdMdy tol e present
diel'ectric 09,8 Gt are dispersed in a transparent polymer; the transparent

polynmer is a photo cation polynerization setting-type transparent pol yner
and the |i adgrdiLen pESERISTION P ITHE BnvENTIORAast one kind of 35 liquid crystal
sel ect edgsf rom t he group consi sting of conmpounds expressed by the follow ng
chemni cal f or neagredeht) in@ntibhomlales It) 2 lipad rclystalhdispisiyndeMice cot@prisingl (X8 display electrode
i ndependentsulysirate progiseiwith ldignat sleftedes] (2), stanning relesiadess(3)a switching teangisiors] (4) tomuqd?at they
45 -C C - apspedi@Dpqints/ofrimpreetienf saifl eigna) eleqtrodes afich saic-gpaning rplestroges agtslisplay fmage ¢ o
10) 56 element electrodlegr (B)] 0|n4a first Egnsparand nsyding %g:)smit@ I(@tj L) até:‘f;,lrsﬁ: sﬁ?tgt:g;i(z ?gsi?;;%ra;g he
sane neamwi rmovided with § tdunterzelectrpdeddcarranged an a nd transparent insulati ate (8) so
[err] (n herssitigned withireamennpsitp (ange; of said] 'selésrmegﬁ °BES&R|°F**PF?§\15)@@%§|E& Lwa/\frx@
layer (8) with liquid crystals having a positive anisotropy in dielectric constant dispersed in a transparen
polymer interposed between said display electrode substrate and said counter electrode substrate, wherein
said transparent polymer is a cation polymerization photo-setting-type transparent polymer and said liquid
35 crystals comprise at least one kind of liquid crystal selected from the group consisting of compounds
expressed by the following chemical formulae [lll] and/or [IV]:

X

e Y‘@“- Xs I
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S | a#h%r&ﬁtsﬁown?d Fig. 52

| ayer (8) iInterposed

wherein X, Xz and Xs independently represent H, F, CFa or OCFs; A represents a single bond, -CH=CH-,

45 -CmC- or -COO-; Y ropresents CytHans1- OF
Cotaa(H)-

50
(n represents a number of 2 to 10),
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10 Fig. 1 is.a schematic plane view showi ng bone enbodi rent of a display
~electrode substrate in a liquid créstal di spl ay device according to the
present invention; Fig. 2is a scFBOASRSE68 Bt | onal vi ew showi ng one

enbodi ment of a quU|d crystal dlsplay deV|ce shomn in Fig. 1; 15 Fig. 3

IS anequal tvSthe Si-SPl 2Vl I8 getrodes; Fig. 4is a
di agram sﬁ'be’\/ﬁ']% ‘&g&/ hav%IsheS ﬁ'"% % [érzf’*] I n the circuit
- shown in Fig. 3; Fig. 5 is an eqU| vaI ent CI rcui tt ual display imge °

el enent el ectrodes; Fig. 6 hapes of voltages
[err] in said circuit shown |ﬁ’F| ; F|g 1S rcwt of a hol ding

rat®-measuring device; 20 Fig. 8 is a diagram show ng wave shapes of

VQI t ages E,qfag fhe kdineSméading g iR EMS. shown in Fig. 7; and Fig. 9 is a block

di agr am showighg isieheisheplangamniv sﬁovﬁlfg(dneehbdﬂg\edw i@ alispley deatibdegsubsiratbloka inuids ent
I nvent i oncrystkt GidplayEdavibicimcttiny to@id prsent ifirertibdyBdT| ON 25 The present invention
rel atesot o &ig i2qsliacbcimatid sdctigplsyidwaghosiey ooeemntwdinentsif rsgid (inyid aryetalfisiplay device

el ectr odeswubbtAigate provi ded with signal el ectrodes (2), scanning

el ectrodes (e liguid crgswl digplay davice gecording (taithe prosant ivastion; P!l?s:r"é%f’bé'é‘tei Reen payelyt s
of i nt er sesstliiprhepfoneentichalspalymer dispassion-tyreclivid rrivsteh deyice® nam ibA pullabl cYspd @e dhoand
di spl ay i hergearest bwating suhskaissodband @) thersignak ?'?%’9"9? r(%ing‘ﬁ)éf"@ﬂ'{‘g PlReigres: @héhe
subst r 4§ e switphing franpistors (4 herflisplay iD1age. elerpenbelediypdes () ‘:55 agiege i h
counter el edeatyast reé‘i‘"F 5' ‘?:1‘ ‘i?ﬁs'sés Eé'&') WEERH’?B%{F@H pﬁ'%ﬁ?ﬁ'&? Tyﬁ‘?gp@ﬁ'beéf r at e
(6) so as“iesaf)é" Mnge of said display i mage

clu n Iy e %ﬂé e |i
el sgfgf Selhe aB t}: g‘aaét%li %I ¥ |nc ude on % a){sSt Qc!h JsadYagtgmu(n altymlgdlanulnﬁ
2 Eifom sgl sa omu |09ng| éaﬂs %EQCI} éxa 278 ' na
t r ansp eﬁ sw@t@ and
sai & coun oly eﬁr‘.' Edsa\'l 1%@&%9%@&&69& Qéﬁﬁras Wil &
cation po {spambrz% m&&ep Qeénoaé s&ﬁzadagcfcwe%taa@@nsr&arrﬁasn-casénynesmpmsk &Y fhotal
l'iquid 35 cofdieked % ch SOERMINGR ShyldcBBdbtalRphekyisishoD firefol Gulitsl Gayipib atP DabESsHed
fromthg @n88H200a%bf nd 6,08%015; ARP MR moBURSESBE 8, py1,7d9¢19B8)]. | owi ng cheni cal
formul ae [ Ihb aB6v8 dedcrilied\GniumVHaIRT i inelél complbxesale I partivalar aeitatlie ras lsgid plgty etient
H F, [ err bolyferiz4tion RESoHut @soithagphotolzativd polyrirzaiibh initidker can 6 @itablyrusedCOO- ; Y
represents [Telsheond featlre(ah tHoaqipasart dnvérsiom cansistiy év thal ftheliquid cfyStpl, 1aye6 (8) with the liquid
[err] 5 cryEifls @ontéiiing64 Sealst] onatiddaif Hiquide cry$tal eleictod mmetMpwwtlmqmomgmaés '
[111]; s eepesesichit the [above |described chemical formulae [Ill] and/or [IV] dispersed in the above described
cation polymerization photo-setting-type transparent polymer matrix is interposed between the display
electrode substrate and the counter electrode substrate, as shown in Fig. 2.
in these specified chemical formulae, X; to Xs represent H, F, CFs or OCFa, A represents a single
bond, -CH=CH-~, -C=C- or -COO-; Y represents CyHzn+1- OF

caﬁhol-< ZZ > - |

u 40 (n represents a number of 2 to 10); Z represents CoHzn+ 1~

C.Ka.,-@- ox C,Hm,-@-

(n represents a number of 2 to 10).

The above described liquid crystals may be suitably used in combination with other nematic liquid
crystals and smetic liquid crystals which have been usually used in the conventional liquid crystal display
devices.

50 A quantity of the liquid crystals dispersed in the transparent polymer matrix is not specially limited but
they are usually used in a quantity of 10 to 95 % by weight, preferably 20 to 80 % by weight.

The liquid crystal layer (8) interposed between the the display electrode substrate and the counter
electrode substrate is sealed up with a sealant (9), for example an epoxy sealant and the like.

In the liquid crystal layer with the liquid crystal having the positive anisotropy in dielectric constant

56 dispersed in the polymer formed by using the photo cation polymerization initiator, the voltage-holding rate
can be increased by using the above described fluorine-containing liquid crystal and additionally cations
used for polymerization can be prevented from leaching, so that the reduction of a quantity of the voltage,
which has been charged in the liquid crystal layer, discharged and the polymerization of the high molecules

>
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[err] (n has the same neaning as in [IIlI]). Fig. 1 is a schematic plane

vi ew show ng one enbodi nent of the display el ectrode substrate of a liquid
crystal display, devi.ce according tcﬁﬁ%é%%/@s%ht i nvention; and 10 Fig.
2 is a schematic sectional view show ng one enbodi nent of said liquid
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second feat e present invention consists in that the I|qU|d crystal
layer (8)s w t Ia ddbifon, b61 PR o8 skié Lirhviolet POiyrdriRktioR setingltyie Tésiowes riikeacwithf 150 ipartsi o
crystal selgghegystal @BmpdaBord! Shown G ITEBIS i BY fiGdine cuaning diuid Cbrysek paving e (hoditve

t he above dpg6tdpl ®dieIbRTE constant @ @bt ther 4tinity.] Aceardingto thd Wovel atfinikg rtesé thei mixtarhein
above descrnihdne ardvioiat pelmerEatibnz settingtype hesinais b uinifogrly yixed wittathe fHegrigereontaining
pol ymer matiiguid ciystals Waeihjoctsdititoltiat eveleation ball, atidoyas inadieted witly Wiraviolst teys oive callsdin

t he counteerwhidhdigio aostals est disteesed insths ipolymeri FineFhalgingxrate |of thetrell avag, delermineé grhe
chem cal f oesuii$ shewn [ndieblp 2r epresent H, F, [err]; A represents a single bond,
-CH=CH, -CGC or -COO; Yrepresents [err] or 35 40 (n represents a
nunber of 2 to 10); Z represents [err] [err] 45 (n represents a nunber of 2
to 10). The above described liquid crystals may be suitably used in
conbi nat Pon with other nematic liquid crystals and snetic |iquid crystals
whi ch have been usually used in the conventional liquid crystal display
devi ces.
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pol ymer

liquid crystal

SO A quantity-of the liquid crystals dispersed in the transparent

matrix is not specially limted but they are usually used in a
quantity of 10 to 95 % by wei ght, EBOA%RGESRY 20 to 90 % by weight.
| ayer (8)

The
i nterposed between the the display el ectrode
substrate and ﬁhe counter electrode substrate is sealed up with a seal ant

that said tré&

d face tp f

ace, ang

t he botﬁ

(9), for ex&MSh&=an epoxy sealant and the like. In the l'iquid cryst'al | ayer
with the liqui.d crystal bhaving the positive apisotropy.in dielectric
constant 55 :%&Bﬂ&&ﬁé t8 béCada/ e f dr Med oY dUEEPEL AT CodHiRieL 3R |on

pol ymerd zatijon i ni tiator, the voltage-hd roeased-by

usi hgft he al;cwepatepertlhed fluorine- conjtal niIng |i qui dItrysta' b2\ 19)

addi tional |y ? rzZatTgrCartioe-preverted—fromy

| eachi ng, sg t.hat. the a quant 2ty of 1t he golt-age, i ch |has
been charged in the 1ifqur , 3@ Scharfged,gnd thp ymer}i zati on
of the;fi gh {nol ecul es : f‘ as_a di spersant rkan De de
progress at [the sane {i ijd cggstal Hisppay device
havi ng super}i or displ g S GOt el ity
can be obtaijned. The & of tBe i, mpf oves ,
reliability Yy the int - oto~cattor—potymerizabte—trgh

nol ecul®s regsul.ts fron ‘the %hot ogol ynéri. zat on #et hods of

t he hi gh noljgecul es .areg ? MFRT'I’ S, a of o

radi cal pol yyret 9¥on Y] G o J o polyneri zﬁtl on ner al
a hindrance {a&sﬂting- A Fthe D i on lymeti zggi-on | s
reduced i n cprpari son W]EE g@@@d rad rizatiaon and fhus ¥ he
phot o At i on} gatwyreri Fatd . Boerpp! i t aifi ndrafceign
photosettingi even in tjk A + - o [\,rr} o1 Nor e
a contractioh in vol ungecﬂ /NG i htdeing jsmal = to ar ei ent bf 2 to
4 % and t hus} an adhesi S S = USl I ar e ang; tne _IrRe

i nproveg, wh reby~vvateo.am1cé5‘ i ke pei ﬁr_} pr even gg from
entering fropm outsi de- neng cal rEesi st@nce and hea

resi stance bking .super(&a'%fﬁéw vehtion s |Hauq1rcted§hv t he

fol |l ow hg Exfnpl es. AMElR @ psth -¢f - Lransppr ent. i'nsullat i gg
substrates n§ : .a.ns.par.e.n.L—eJ-egt-r-adﬁls—n:a-d-e—e-i | TO
formed sherepn were st cg bugk a sphcerllof 10{[er®] thick so

substrat es :- v 've> of—arepoXy Teg ve a
cell. This c< g;?%??%q 3 K Bs of h ul¥%aviolle 58§ett g-type
resin and wag“Tap bYeRRRFS %l(ag with ultraviolet rlavs to_pfoduce
test ce¥Pls. ./ was neasyred by a I di nit
rat e- measuri M@EU : ]&L‘}'s'jg(zﬁlé) thguugp 5¥ fhif;gfzn_iggf égl.ls_ Thi s
system conpri ﬁﬁisé&éﬁl {8 {SNRISHY S (FET);,gor hppl v g a Eol t4a@e et ween
the el ectrod¢gongt@atV(gg)circuit and a dircuit for neasuring a discharging
of \a, charge +he—eett-g- .

1Anisotropy in refractive 0.080 0.095 0.089

index (an)
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affinity test the m xture,

P

al

In addition; 50 parts of said ultraviolet polynerization setting-type
resin was mxed with 150 parts of

conpositions shown in
Table 1 as fluorine-containing liq

having a positive ani sotropy
in dielectric constant to test their affinity. According to the above

in which the uILravi

|l et _polvnerizati on

.setting-type resin can be nifquiy mfxed th tthe fRuorine- containing
liquid crystals was injectgd ingo the leval yation celll, and was irradiated
with ultraviolet rays to givercg{l%, iin_30 whi ch Liq ig cryjstal s were
di sperseg in the pol yner. e & ding & e lof tHedcellldwas et er ni ned. The
resddts shown in Table 2. 359404550 58 7{* ER B 4928668 B1 Ingredient to
Ibe addedII :_II?UI[d c]rg 'gls@onp glt.igggzg,z r%pgrlt[es] o
err : ] err is
LY . )
found fromthe results shoyngdiQrT] }i t hg Ehot_dcatlan pol ymeri zabl e
epoxy poleyner, the sanple ¢ only gh gffinijty to fhe
fluorine-containing |iquid jeyreta hoHdi-gtat-e- t he 55
contrary, the .other polyner,gra \ tal pplyneyizatfi on gol yner{did not exhibit
the affinity to the fluorires c@fainihg ijuidlcrystlals atfall, and thus
cells in which the liquid qrg‘ggl 5 ei\er Pedi SP@r Seldesi n |tdae po| ymer coul d not
be produffed. 9 ﬂng ~ | o o |
[ ] . - . e . s
3axls |2 |5 |5 |7
o™ O
&~
! 20 o | gt 9= 8]
N\’ 3 S 91 ed -
“ 9! S|a8| 8| &
3 g N - N N N
fr SR R R I v PR
o o 0| @0 |«
* £ |S5|85|sE 3K 58
s 13%/3%23/3% |53
B ln:ga zgi 0.3. 251 n:&
o, | 3le3| |3 |3
* 4 12|55 |3 g
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it is found from the results shown in Table 2 that the photo cation polymerizable epoxy polymer, the
sample C only exhibits high affinity to the fluorine-containing liquid crystals and high holding rate. On the

55

contrary, the other polymer, radical polymerization polymer did not exhibit the affinity to the fluorine-

containing liquid crystals at all, and thus cells in which the liquid crystals were dispersed in the polymer

could not be produced.



. EP 0 492 668 B1 EXAMPLE 2 The affinity of various kinds of ultraviolet

pol yneri zation setting-type resin_(sa Ato E) shown in Table 2 of
EXAMPLE 1 to a |iquid crystal nﬁé?@&ﬁgﬂ shown in Table 1 and the

hol ding rate were investi gated As the result, nerely the photo cation

pol yner i zgp,{ gpoxy polynmer (Sanple C) exhibited a high affinity to the
fol |l ow ng uor| ne-containing liquid crystal materials and the hi gh hol di ng
rate of 95 Yd ity of HABR mpﬂﬁdma%lei polymsARInEeoting-Fe febif (BAPLS ARY E) Mbkiein
radi cal pelpn®bi BAMAE 110! iquidScribitdl chififosiBanil Bhdwn i a1 iafd thg HoRin histe were
fl uori ne- pRRligaled AXthé redil, thefely)thd potodaticar jolym@rizable apdxy polgndr [(Bemnplen@) eziibited ai n
whi b | i Oigiatinity Sol the BN Busling pitaiming liquid érjstal paloliakeand tieUigh hotoing te €195 Guded.
10 EXANPLine 3amemaréd dsrn EYAMALEVIaOh tha Sortiarydisthep Fadighltpobimerizhtion praducjsndid hot gxhikitn
set ti ng- t yipefiniyds the flasingtoptiniAg liquidErystsh owarialsat hayiddhus thef coflsdn WRCiEliquid qrystgls

| i qui d cr web dispersedndia polyoer ¢ould ngthewrediiged.Tabl e 1 and the holding rate were
15 investigated. As the result, nerely the photo cation polynerizabl e epoxy
pol ynmer (E¥AMALESC) exhibited a high affinity to the foll ow ng
fluorine-containing liquid cr taI and the high holding rate %E in
same manner TH affipity ok yagpiyspkings H\?‘ eaymepizgion B‘P%@Pe P (ﬁ? P'° ?;1:%’5 i on
products &bl het E’éﬁNf"—&‘tt"t"nl%““ regftiqn i 'shqwn o i TRbl 1 89 ra we

cryst al' at""°§'f'qat°d th 'y ?P t‘i Wn? ofitah °°x R 'gi%d
Itﬂepﬂaggg pigh. l"}j rlgf) ?Oi r\¥ oh cal'po ‘ﬂ. XS . ft Her&hltllw Of

- - iquid d rsed in
conventi o g ﬁuo "e v 5&%% "Eﬁa |qU| crystarss (E8 produced by [: e , Iand
t he hold ate Were eva uat ed. The results 25 of the eval uation are shown
in @bl e MPRARANRE biapibLe § he method of producing the test cell and the

met hod of rreasurl ng the holding rate were conducted in quite the sane

‘manner as i ApENIRLEF the 8&Pectie 4Riybrs F0 thE idkdstigatedfh EXAMRLES6 8o Bie conventional

cyanobiphenyl type liquid crystals (E8: produced by BDH), and the holding rate were evaluated. The results

26 of the evaluation are shown in Table 3. In addition, the method of producing the test cell and the method of
measuring the holding rate were conducted in quite the same manner as in EXAMPLE 1.
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ot her than the sanple C exhibits the
rate is remarkably bad and as the RS
(practically the holding rate of 90 % or

iz

It was .found fromthe results shown in Table 3 that every pol yner

ood afflnlty to E8, but the hol ding
fiy2 ?%ﬁ/ can not be practl cally used
nore is required).

I n additi on,

50

the sanple C was not set at all even 55 by the |rrad| atlon of ultravi oI et
ray after mxing with ES8. O2SeE Bt AN 4 +g—9—fshows a
~construction of a projecti % device obtal? J ing 4 liquifd crystal display
el ement conprising the sa Be C and spit chf Sgatlr ansi{st ors hdded in EXAMPLE
1 of thegzpresent invention| of8fefring|5s tbEd 9. lthe i thge di spl ay was
conbluct ed by the incidence] §pafalle beaw&ﬁ,rom alprojecting |ight source
(11) through a heat ray-cuftd@g filter (12 ¥d ther] a conflenser lens (13)
upon an inage-form ng di sp] ay2el ¢nent { 10 ahd 8ondengi ng the beams, which
have transmtted through shigigl® quid ¢rysthiy gijspl ay el enept (10), by nmeans
of a lens 14 followed by pf (aggl a1‘;magevgn @ sqrgen (L7) through an
iris (15) by means of an pf%.eotlng Iercl:,s 13.3@0 e liquid crystal
display el ement (10) has al @hstq@ti o2 shbwn in=Fid. el anfl Fig. 2. The
liquid crystal display el epgh8F1D i{ RonpesHd By ilnSer posing a 1i quid
crystal |ayer (8) between il llay ellectr )(ﬁe"isubstrate angl a counter
el ectrod® substrate, in whi&h®Ffll ourilne-cpntaihing §iquidicrystal material
havi ng a positive anisotro mgreregrrrcyeconsyant §s dispersed in the
polymer. A transparent insiyl ating subgtraté¢ (1)} mnmade} of gl ass not
exhibiting a nultiple refrﬁcgion IS g)rongéd \@ h Bub | §neg, such as signal
lines (2) and 15 scanni ng{l+nes (3)'-! i mep¢ sierent] el egtrades (5) and
swii{ chi ng transistors correﬁ)ondi ng dsc sas d §tgs Iiges nrarged ina mtrix
state thereon to formsaid spl &y eldct tbdensubst Haf e &f 4dctive matrix
driving nmode. An a-Si thin Imtr'g'::gis'ﬂ (‘Tg 'ﬁgjﬁ as said
switching transistors (4). id do qr dcd o dies stBatd is conposed
with a tgansparent insul atilng subls® teg('i) %gie'iﬂér %ﬁs dimilarly and a
counter electrode (7) formgdfacihé <p°é_ i| e % hFy& ellement el ectrodes
(5) of the display electroge~subs Yyard—20—transparjent i nsul ating
substrate (6). The image eliegent el eg t 5 (5) jdpd 3@ d cqunter electrode
(7) are transparent el ectrqdess fof ﬁql& vgl#age 30 sgid liquid
crystal baayer (8) and nade oﬁETC i-qui v criyst al -tayerf (8) is seal ed
up with a sealant (9) nade OB N gg\/ n'é Sdi @ p (gecti on devi ce using
the liquid crystal display |gERrent hgt%e Bwi t|cBi n ransj st ors added
produced in the above descriibed nmhnnerlexhilbited a hilgh contrast (50:1 or
nmore) and a hi gh display 25 ~Qeal fty. Even jin the el éctrififd agi ng test
for 500 Fours at [err] thd Mot di pg rafe wals not{ redyged, uneven di spl ay
and the |i ke being not obsqr Re cppiralsg, bgiFg RiQh, apd the display
qual ity being high. As abowve é\di% cped vaccpgidi Moggt o [tRe present invention,
the liquid crystal display (d mavi p thJe thi ghéhol %ng rate and thus
having t superior display 8u3|8.1 )ganj he ﬁ h Belijadility can be
provided by using the | i Ui d—crystal lhyer th t he—ghem-cal | y stabl e
fluorine-containing |iqui8 cr,,,ystal n&tnrlal ving the
2/ | s g% 8| L%
|~ ol Ow] .2 - - 3¢ 0
[N Y R S ECEREEA R
“ = 58| 58(68|63|858
7 MK | | 2O [ >0 | aMK
' g % ] ) Q ™

It was found from the results shown in Table 3 that every polymer other than the sample C exhibits the
good affinity to E8, but the holding rate is remarkably bad and as the result they can not be practically used
(practically the holding rate of 90 % or more is required). In addition, the sample C was not set at all even

55

by the irradiation of ultraviolet ray after mixing with E8.
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30 positive anisotropy in dielectric constant dispersed in the polyner
with using the photo cationic polyneriza- tion initiator as the

pol ynerization initiator in the |i &G4 686881 di spl ay device with the
switching transistors, such as a-Si TFT and p-Si TFT, added. Cains 35 1. A
liquid cry @ gl spl ay device conprising (i) a display electrode substrate
provi ded viPHIFS dnal el ectrodes (2), scanning electrodes (3), swtching

transistors %4) rgg;dcg;[stnﬁcn% 5P Ergn%%ioxe ep‘gé Qﬂt&né&f u%@tﬂ ?ac&bém a§ %leg\ent

signal elegtr sql h's redeHB

el ectrod es r\ﬁdgsog aaéngg of PRsef Geafis (frl")n fm‘o}eltm? hght
count et el é‘oﬁ raﬁ*@&t@aﬁéuﬂ’ﬁ and theWa é&n&n&?‘lﬂﬂ& 213) BpdRCniRER-forfing
arr anged 05|s 0 Jn@%ﬁr?i@ﬁsﬁﬁtthd Eb%h'lk AlHidAChatd Panbhb®thiobigh S RyBidtcBysREdisplay
posi ti oned IXH'\ (10) apmgaia(bshieﬁs 1 2f3i5ve8 by HRIeting|ahhalié dnEEGRer 18/l an iris (15)
el ect I'Odesby(rﬁaans&rbdpo]ebﬁrb éhshé.quid crystal layer (8) with liquid crystals
havi ng @ pOsirthd fitRidAIsROdiSHRY YlomBntcti 03 hCd Ednstrueiohsshewrt in Grigs peridsfigl 2i Thedliquid crystal

t ranspar engisprg | ofeint (10} ierqompaed Ibe tinepusing ai ldquidi ceystah layer| (@)Chatwdie asdidnidyredcodand
sai d count sbstatecsiti racdentes LeEetrada tsahstravban evhich 8 dlputing-centainingr lignid crystalymaterial kaviag a
cation pol pustve anisbirapp imdigleaicsmetstanh iy-dispereed in dhoselymentA trasparent ipsylatingesubsyiets (1)
sai d |i qui daderof gtass wot ehilyiting semilild tefisctionisaorqvidad willt bes lines. guahrapsigapl liges @Lendd
from t hes gscemnirgdioess@s inhagy slsmertaingindasl ) end ?@S@M’%?‘Stf"ﬁ@ff%m"&w saicHu;linas|
formul ae [#rfangeddy @ matix stfteF% ogeop 10 foreseididispla éplprroﬁm@ﬁ@m At mﬁfébﬂ@@@mwﬂ Ang
CF3 or OCFa8i thin filspyangieer @FY isfPgd @s Eﬂﬂmﬂtcw a"s'ft '(1 electio d%’ (gt s
[err] or E°"‘P°S°EP’0th92‘6’B “Hs“lg?e (6) s '8‘5 ¥ al" ‘i°t5 er

proj ect i onf°ﬂ?9|fé‘"é"901?? dPSe ?i"’% q_eéF"leP'g E 'ate on said

D sPholapRe %cr h
g(r)grs)glnf .%%%l‘% h@ﬁé@? f?'a?y'ggse |§m ﬁ\ %a sr'?P dy was con T’E )

by the incf p,o i A &Hugﬁl énﬁ‘%ﬁ 'ﬂﬂ"%w.t Eﬁmsxét&é)added

thr quh a th lét ve Hbsdribdd ﬁ\ﬁaﬁ %oﬁﬂ&pﬁq@r}ﬁe{ﬁo rd)EiRG al High disgian
an | mgeg; §{ n!_gae lird {y F f&rﬁﬁcﬁgu el @60 RE thd RoldhRiaR. ééh‘loﬂbdﬁb%&ean
transm {1 egheldiRah aviih méelbehg bt G4vbet kheCHoftRE6InG NRATEAU 16 Likblay QUAIIBARSHIGH. a
l'ens 14 fol | auasbvh YeddfitsaliCacbdrdifh 18 hel pRERER irfdBntion, H1BEIA crydtdi disply Gevizh havingithid Kgh
(15) by neRdiiingOrktedid M h&ng itibOsub&iof didgiay dl@iity and thd high keliabilitydcan b pravided] by psingy
el ement (1@} 1§a& chysBOBEEr vt the Bhedrdically stable Mugline-torgainingFliqpid Qystal veatdriplghsvidg the
cryst al séli paaitiee/anSotespy i di¢lddiic cosstabbdizpesedlinitye pahtmer pitlsusing tize pholgeatibnicpplgineriza-
| ayer (8) tumtintiagon aa theipplpinerizatioh drittatoo tlahes iduisitanystabdisniay deviespwitiht the switcking trangistors,
subst r at e, such asweBicCTFTand p-SUThThaddednt ai ning |iquid crystal material having a
positive anisotropy in dielectric constant is dispersed in the polyner. A
t ranspar enClaimssul at i ng substrate (1) made of gl ass not exh| biti ng a

mul tipl&refraction is provided with bus lines, such as nal Ag 3
and 1. A liquid crystal display device comprising (i) a display electrode sub te provide! wnth signal

electrodes (2), scanning electrodes (3), switching transistors (4) formed at the respective points of
intersection of said signal electrodes and said scanning electrodes and display image element
@ electrodes (5) on a first transparent insulating substrate (1), (i) a counter electrode substrate provided
40 with a counter electrode (7) arranged on a sscond transparent insulating substrate (6) so as to be
positioned within an opposite range of said display image element electrodes (5), and (iii) a liquid
crystal layer (8) with liquid crystals having a positive anisotropy in dielectric constant dispersed in a
fransparent polymer interposed between said display electrode substrate and said counter electrode
substrate, wherein said transparent polymer is a cation polymerization photo-setting-type transparent
45 polymer and said liquid crystals comprise at least one kind of liquid crystal selected from the group
' consisting of compounds expressed by the following chemical formulae [I] and/or [il]:

X1
. (-1~ 2

—Ng—

wherein X;, X2 and Xs independently represent H, F, CFs or OCFs; A represents a single bond,
55 ~CH2CHz-, -C=C- or -COO-; Y represents CpHzqs1- OF _
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15 scanning li-nes (3), inmage el enent el ectrodes (5) and sw tching
transistors corresponding to said bus lines arranged in a matrix state
thereon to form.said.display el ectffo0 8928888 at e of active matrix drivi ng
node. An a-Si thin filmtransistor (TFT) is forned as said swtching
transi st oiggafafde 4 Sai d counter el ectrode substrate is conposed with a

t ranspar ent |nsu1 ating substrate (6) nade of glass simlarly and a counter

el ectrode (7pig ferLHaRsl of RRdtlioh 3F a 'proidefidn! deViBe bHRBRIRLA elnsrsem.deérefat Bk Setbmint Of
the displ %b’mgsﬁ o QeI 0 AAd SkiingtRnsiadréladdba inEXAMPIET GHe dréboM bt Reforring
subst r: a& et .maaaqep@} REE BndiRbel Wy tRS] MGiddned o pHraNSIats &%meeﬁro,ﬁng?cﬁg’np e
(7) ‘=re tsancedat)avoudhl £Rdat RECRTNgOiterd) aid B8n @ coRtlohsdERNS A3l ah Intlgé-Fbrming
crystal | anspiay éi8pentngl antbcbadensing thédbeahsewhichCHaveiransnyiédathrolighysaid ligdld criystal 9RpIked
up with aebmaitirn), byIneamndie l@i 18 folleyarby profEsting.an Sadgd op & aEresnt (1 ) thralgh g Bis (15) NQ
t he |1 qui dyoeystohén miojegibgipnsaliBenent with the swi tching transi stors added
produced i n Thadiquidorysial diesjay dldmadt (1@)rhasa cengtnictidntsheivngn Rig.ghand Gige 2.dbe liquisiCorystabr
or e) and dipipy giamelit <190 dsycopiposed diyi intgrposihg enliquid arystal layas d@)rkisfweertia aligblay) eleeide f or
500 hour s sefstrate prd a eqyatehelectpdecsubsirate. inabich afloyriaeterntaining dinvid erusiel material hiaving aand
the |ike [BeFiYE apjsptropya dielpettc canplant isolisppraed in ey R?Q“‘ﬁ' Qﬁransa%remﬂwatm § M
qual i ty b&eA °h9iash "°tA@‘h'aHl9\/%mH'§l§% Felf'b%ﬂ‘ 'saRE‘IYlS'P‘HYV b‘{sd‘"?shelc 22 8igh linep @ 3ed on,

the |i q’ﬁl geanp 'f P(% | @\/?'??go ghing s'%? "ﬁ °F get° éﬂﬂ bi'jﬂﬁ'%

havi ng thé"rr at' ﬁ?%ggrg

provi ded I J’fg'?'ﬁ msu SWEG '@?g or 8?1‘1 é %etsé' Tt e's
§ fa%u wik ) l e

fluorine- ?é?ﬂgoagﬂ@ She Jegp%l:t ‘%
t sl

ani sot rgpy.\ sHar

photg cat iy &erﬁ%ewsﬁ é%ﬁapp InB JoﬁHg 't@ aﬁH n &3&& r¥ dJ%ahd d&nw “#hta'nahé)f
in the |IQ|:# nﬁgy@;,@ oal ng mya Mllt((‘ﬁ,ﬁ% x§ygs, hch I'ng transistors, such
as a-Si aac%bn g ¥ lighid Bry S aiéplab elétndnt Wit e %ﬁ%ﬁh&'ﬂa&lsﬁ)&' athded

devi ce COpricel g |a\)o€b asssrta aa)hamieeemtﬂaea high coRtbteERT oV mdefan 4 Righ idgpa)

el ect r adegqudiit) Eveaqﬁmw él@trméoesgirrquswor(s’eb honﬁy\lbttsdﬂ@g_w__etffoﬂmg‘lrﬂé G’&§n((t4éduédalr aed
scanni ng el eAstabodaesceibadl, aticargihgitp thermtdﬂveﬂmnthedihlm:&rysmﬂdlspla(ya)sw@rhaﬁnd the mgh

t r anspar emblding std antlithng havirigsthe superiof dijplay(quality andcizuhighemliabilite carr bedprodded b usibge
provi ded 4® liquid axystah lagercwithnthe chamicatly stekle figdrine-gantaining diduid) igrystal waterish Having the
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wherein Xi, Xz and Xs independently represent H, F, CFz or OCFs A represents a single bond,
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[1]). 2. Un &lyﬁﬁ,ﬁsﬁaﬁtépﬁreﬁi%tdﬂf & Wﬂé%mn%ﬁﬂrdﬁmtphbtﬂduiﬂlémsIpblyrflérdatﬁﬁ tatiefiage

& cristaux |dydst B6dits SADR liGuides QdrRIéhafaru nicin an type Tb cdsfaux liquides sélectionné dans le

| 1111111 11gdupd chrsiitié pat déslcomposés exprirhés pht les firniules chimiques suivantes [f] et/ou [lI]:

26
y-@—;.@x, &3
BS

odl X1, Xe et Xs représentent indépendamment H, F, CFs ou OCF3; A représente une liaison unique,
~CH2CHz-, -C=C- ou -COO-; y représente CyHans 1= OU

% CnHan+1~ @"

(n représente un nombre compris entre 2 et 10),

Xy
-+
Xs

ol les significations de X; & Xs et A sont les m&mes que dans [l]; Z représente C,Haps 1,
CnH2n+1~ @ = ou CpHonyg~ @ -

(la signification de n est la méme que dans [l]).
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2. Un dispositif de projection, comprenant un dispositif d'affichage & cristaux liquides selon la revendica-
tion 1.
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