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Mechanisms of Pretilt Angle Generation for Nematic Liquid Crystal on
Blended Polyimide Surfaces Containing Fluorine Moiety
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Abstract

The mechanisms of pretilt angle generation for a nematic liquid crystal (NLC) with negative
dielectric anisotropy on the blended polyimide (PI) surface containing trifluoromethyl moiety were
studied. High LC pretilt angle on the blended polymer surface with F3 was measured and the pretilt
angle increased with rubbing strength. However, the low LC pretilt angle on the blended polymer
surface with F1 and F2 was measured. The high LC pretiit angle generated is attributable to
trifluoromethyl moiety in backbone structure on the blended PI surface. Therefore, the high pretilt angle

of NLC can be achieved by using the blended polymer surface.
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SR g TxE teugth RS= NII(2E ) W
v
Polymer-1 : JALS-684, for homeotropic alighment (N=2]g 87, M=+ 7Id3e] FF5A, n-2YE
from JSR Co. 9] g AF, v=r1R9 o) E&E
Polymer-2 : JALS-688, for homeotropic alignment
from JSR Co. A AEE AHEd Jidne HEAA MEB
Polymer-3 : F1, for homogeneous alignment, from £ 8 WA A z+zF gz g Zgde
JSR Co. 7 4% st AWAYY Belolm= EWe
Polymer-4 : F2, for homogeneous alignment, from  apti-parallel T3¢ AT RPoz A z23t% o
JSR Co. FAE o 60pm AER 2EAG. AP FH&
Polymer-5 * F3, for homogeneous alignment, from  ojubxyo] gl umfel A (4 e=-4, MJIS46S,
JSR Co. from Merck)& AHg3tdth Zadeze ARHA
We Agstel oA g
12 2F v 4L derark 6579
Fa B3t Zde ITO_ (indium‘fin— oxide)o 71 E 1 2% Zeue 74
Aol 2AAR-HE 01%6}01 R atdh. 80T A N i
108 5ot 271248 & 180CAHA 147 S £ Table 1. Compositions of the blending polymer.
Hate] EoluEvte A A Felow= = . ..
. blending polyimide blending ratio
M Auue oleHAt AYPE  Rubbing | g ' ¢
strength :RS)+= obefiet 2ol Aot [11. Layer homeo- | homo- |(homeo  homo
tropic | geneous |tropic ) geneous)
Blended PI-1|JALS-684| F1 1 1
—{{KIX m Blended PI-2|JALS-684| F2 1 1
Blended PI-3|JALS-684| F3 1 1
m+n=1
CF3 Blended PI-4|JALS-688] F1 1 1
: c;:3 : Blended PI-5|JALS-688| F2 1 1
cF; Blended PI-6|JALS-688; F3 1 1
CF,
F2: un ¢ OONH
CF;
R HoN NH, 3. 7_1"‘} 51: I-
Fa: g 29 A uja-g JALS-6842F JALS-688 ¥ @
' i ° el HYzzel we vridade] dez wy
& YeEhlATh JALS-6849F JALS-6838 BwWelr
AWF =} 2AE5% GEge] = BaHE 4
cFs F e,
¥ 32 CR71E 283 3259 s3wMeEs 7t
e 84 Eelelvj= EwolAe sty gl xyd
j-anl 1. Fluorme7]'€ bg-%—?j' 3"6“!’1‘9’] Tﬂé %‘j’] O] EZ}‘QJ E‘]B]Z:}'E 9]}_/‘4_0_ L}-E}-LHE} Flﬂ]' F2 g}%
H=e] EaTE A8E AS vuE dAge ZEEZE He #y
Fig. 1. Molecular structures of the three kinds of e Qdd QoA ¢ 20 "Axe yeo madezt
the homogeneous polyimide containing < e e F3 9e AL gs A uaie

fluorine group.
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Fig. 2. NLC tilt angles on JALS-684 and JALS-
688 surfaces for homeotropic alignment as
a function of rubbing strength.
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Fig. 3. Generation of pretilt angle in NLC on the
three Kkinds of the soluble PI surface
containing trifluouromethyl moieties for

homeogenous alignment as a fuction of
rubbing strength.
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a function of rubbing strength.
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