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The liquid crystal display tlevices whlch have been put to practlcal use a^re of twlsted nernatle

type l)and or dynamic scattering type 2)(abbreviated as TN― cell and DS―cell, respectively)。 But

their viewing angles are not wld.e because of coloratlon by blrefringence ln the TN-cel-L viewed from

oblique direction and brilliance in the DS-ce1l viewed fron the direction at vhich the light source

can be tllrectly seen. Then, the authors cleveloped a new type of the display devlce with very wide

viewing angle. Thls device consists of two polarlzers, the DS-ce]l with t0'-twisted allgnnent and

one diffuser. The operation of the device ilepends upon d.epolarization of the lncldent polarized

light induced by the dynarnic scattering. Then, we ter:rnecl thls device rrDrlN-celllt rlhlch is an ab-

breviatlon of rtclepolarlzation in twisted nenatic layer.tl

The structure of the tra.nsnissive DIN-ceI1 ig sho,.rn 1n Fig.l. The nolecular allgnment ln liquid

crystal cells and clirections of polarizatlon of polarlzers P, and P, are shorrn ln Fig.2.

The operation mechanlsn of the UIN-cell can be explained as follows. Wh1le no voltage is ap-

plied to the ce1l, the plane of polarization of lignt transmitted through P, ls rotated through !0"

a1-ong the twisted aligrrnent of liqultl crystal molecules, but its directlon neets at rlght angles

r.rith the direction of polarization of Pr. Then, no light tra^nsnitted through the device can be

seen. When a hlgher voltage ttrarr the threshotd voltage of the electrolqrctrod;ma.Ioic instabilityJ)

ls applled to the oell, it becomes light scattering state. In this state, the rncldent polarized

light is depolarlzed a^nd its conponent being able to pass through Pr arises. Then the bright

pattern can be displayed on the dark background by applying the voltage to the cell.

The relationshJ.p between applied squ€Lre wave voltage of 50Hz and transnittance of the transmis-

sive DTN-cel} wlth an opal glass as the tliffuser, is sholrn by the solid line in Fig.]. The broken

lines in Fig.l show tbe properties of the ce1l. with honogeneous or {lo-twisted alignnent. The

llqul<l crystal used in this experiment is a nixture of rnr.f,l 15a*l) and BBAxz (Sar7t|, and its

conductivity is adjusted to be 2 x tO? r*o/cn The liquid crysta1 layer is 12un thlck and the

surfaces of cell substrates are treaterl wlth N-B(anhoetiryr)l -arninopropyltrimetho:rysirane(AAlq,Sf)

to align liquid cryeta). molecules 1mrallel to the surface. As shown in Fig.J, the UIN-ceIl is

clarified to be excellent as the dlsplay ilevice, beeause the threshoLd ca.n be definitely observed

and then the transnlttance at a low voltage above the ttrreshokl 1s very high. The cells with the

other tnlst algle were also examilecl and lt was confi:med that thei.r threeholds were less d.istinct

than that of the IIIN-celI.

Next, the effect of addition of a snall a^mount of a cholesterlc llquld crystal on the propertles

of the UIN-ceLL were also examlned. fig.4 ehows the voltage clepenclence of tra^nsnlttance of the

Dfll{-cell wlth varlous additlve a,nounts of cholesterlc llquld crystal, where cholesteryl chloride(C0)

-ilt-



was useal aE a cholegterLc liquid crystal. It 1s obvlous ln thts flgrrre that the characteristlo

of the D.I'[-celI is lqxovetl ln decrease anal clearneEs of threehold vo].ta€e by atltlltlon of CC.

Howev6r, the exceeE add.ttion of CC gp.ve poor contiast because the tntet angle of the nolecular

alignnent lncreased 6iscretely from !0" to 2f0o antt the rotatorlr tlispersion occuled. Thenroptlnal

concentratlon of CC was found to be aboul O.4v&.

Fron experlnentaL reeults ae describetl above, features of the D,l'l[-cel1 a,!e sutmerLzed a.s foLlows.

(t) Contrast of the D[N-ce11 ls conparable to that of the Tll-cett'. (2) Viewlng ang]e le very wid'e.

(f) Sfrarp threshold can be obtalned. (4) nne XFi-celI neetls a hood. or a louver but the new DIN-cell

6oes not. (5) Dfspfay of the reflection mocle is sonevhat alark tn comparlson wtth that of the [lt-

cel1, because utl1lty factor of lncldent light ls relativeJ.y Low. Ihese featureE suggest that the

Dfl[-cell ls useful for a roatrlx tllsplay device.

{}. p-nethorybenzylidene-p'-n-butylaniline {2. p-etholrybenzylidene-pt-n-butylanillne
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the 45° ―tWisted― ce■■.
Fige■   Stncture oF the DTr― ce■1.
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Fig.4 VoltaCB delnndence of transnittanoe
of the llllf,-cell.
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