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Abstract

We investigated the effect of the liguid crystal
(1£) enchoring in phase-separated ch'pésjit;e films
(PSCOF). It way found that the azimuthal anchoring
strength on the inferface phase-separated in nematic
phase was much higher than that in isotropic phase,
Using sich anchoving effoct that was induced by
imprinting of NLC ordering ea the polymer layer, wi
demotistrated 4 twisted neraatic structire in PSCOF by
spplication of in-plane electric fields during phase
sepriration,

1. introduction

Electro-optic (B0} properties using liquid orystal
{1L.0) devices depend highly on the LC configumton in
bulk. To munipulate birefringent LC layer, several types
of alignrent techmiques have been proposed, According
to conventional alignment method, the LC cell should be
pepared by, a4 peir of alignment layer in general
Recently, & new fype of febri¢ation method requiring
only single alignment treatment was reporvted, which is
reterred 1o as pbaseseparated composite film (PSCOF)
method, [1,2] The PSCOF structure 15 composed of a
stack of a thin LC layer and a thin polymer layer,
prepared by an anisotropic phase separation of LC from
its solution in a prepolymer, It is kuown {hat such
properties of PSCOF cell as the pgood mechanical
stability and the flexibility of polymer layer itself have
advastages in fabricating flexible LCDs. 3,4,5] Using
these features, we have demonstrated a flexible LCD
with a single substrate, [6] However, the LC geomeiry
produced by the conventional PSCOF method s limited
to a wniform homogeneous structure since the 1O
orientation 1§ deterinined bya s‘in'gie'-aligmnénf layer and
the phase separation process is exccuted in isotropic
phase of LC, which is existing problem of the PSCOF to
be solved.

In this work, we proposed a method for
fiabricating the PSCOF structure in nematic phase. The
anchoring effect induced by imprinting of Nematic 1.C
{NEC} ordering on the polynier layer was sufficient for
competing with the elastic energy in the bulk, We

demonstrated 2 twisted newatic (TN} sttuctute bn
PSCOF by application of in-plane electric fields during
phase separation in hematic phase.

2. Experimental

Fabrication of PSCOF cell with a twisted namiic
structure. A schematic diagrani of oifr cel} structurc is
demonstrated tn Fig;ii. The cell was made using lwo
glass spbstrates. One of the substrates has in-plane
electrodes propived by etching ITO in chovron pattern
with 100 pm wide and 100 jun separation. Then, e
patterned . substrate Wag spifrcoated by § wil% of a
Nyloné i trichloroethanol and wi&iredtionﬁl_ly rubbed

in & direction as showivin Fig:l, The other sithstoite fies

no electtode and no alignment layer. The cell gap
between the substrates was maintained by 5 pm glass
spacers, The material used were B48 (B, Merck) for
NLC and UV curable epoxy NOAES (Norland. Jae.) for
prepolywier. The mixture of NLC and prepolymer i1 a
ratio of 30:50 was intvoduced into the cell JH0"C.
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Figwre 1. Schematic diagram of PSCOF cell with TN
strichure,

In the conventipnal fubrication method of
PSCOF, the phase separation was executed in single
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step of UV exposure in isotropic state of the NLC. In
this work, two steps of UV exposure were executed.
Fivst, the'ecll was exposed to UV for 10 mis in sotrepic
phase of H00°C without # bias figld. Then, the coll was
cooled dovw to 40 and then further exposed to UV for
30 griin i nemtic phase with bias. field. The UV Jamp
was operated in an elecirical power of 400 W asd the
bias voltage applied during second UV exposire was
200V (1k§; square ‘wuve), The firgt UV eXposure
promiotes wniforin anisotropic phuse separation und the
second UV exposire Greates an anispiropic zmchmmg at
the phase-separated interface between the NIL.C and the

polymer Yayer.

g

3. Resuits and Discussion
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Figure 2. Pelarizing nifcroscopic imgges of ihe cell
obtaited ; () in the absence of an applied voltage and
b, (e}, and (d} in the pmsem& of an applied voltape, 2
Vipn dn different geometries of polarizers. {e) and 6
shows tho NLC orientation during phase separation in
the prosence of dn applied voltage and after UV
edposure i the absence of am applied voltage,
respectively,

Figure Aa)-(d) shows the polarizing microgcopic
images of the cell. Fi igure afa) and (b) are images
obizined betwepn the' crossed polarizers in the abserice
of applied voltage and in the presence of an applied
wolinge, 1 Vm, respectively. Wavepuiding effect of
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the twisted structire could be observed by a light
leakage in Fig. 2(a). The NLC peometry between e
aligement layer and the phase-separated polymer laws
was more clarified by rétating the transosission axis of
the amalyzer in the absence of an applied voltage, Faom
Fig. 2{c}aad (@), # was confiraad fhat the NECy in the
twor domaing of the chcveen were atgned i 457
twisted and -45°C twisted structure, which coineided.
with thé direction of the electric feld at sceond UV,
EXpOsULe,

Figuee 2(e) and () shows the NLC orientation during
phase separition in the presence of an apptied voltage
and after UV exposure in the absence. of ait applicd
voltage, respectively. Experimetal results showed it
the field-induced bulk. nematic ordering was imprinted -
to the phase-separated polymer laver and the anchiis
strength at the  interfice gemmtcd during  phise
sepdration in pematic plase was sirong enmtgh i
compete with the elastic encrgy of LO at § iled off even _
in the very thin cell gap of 2.5 puin

4. Coitclusions _
We proposed dw plase Separation mothod By
fabricating the PSCOF stracture iv fematic phase. The
PSCOF cell based on owr methiod shiow at anigofropic
anchoring al the phase separated polymer interface |
which is originated by imprinting of the bulk nematic
ondering to the polymer layer, With this feature, TN
structure of PSCOF colf was demonstrated with in-plane
electric figld application duting phase separsdion,
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