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(57) ABSTRACT

The present invention provides photo-reactive compound.
The photo-reactive compound, in which chains are combined
to a polymer backbone that is used for a photo-alignment
layer compound, is represented by the following Formula 1 or
Formula 2.
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L denotes a substituted or unsubstituted alkyl group having at
least 1 but no more than 18 carbons, V denotes a substituted or
unsubstituted alkyl group having at least 1 but no more than
18 carbons, R, R,, and R; each denote H or a substituted or
unsubstituted alkyl group having at least 1 but no more than
18 carbons, X+Y=1, 0<X, and Y<I.

Material B

(b)

Afterimage photo in non—electric field
[after aging at 50°C for 180hrs]
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FIG. 1

Material A Material B

(a) (b)

Afterimage photo in non—electric field
[after aging at 50°C for 180hrs]
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FIG. 3

Material A Material B

(a) (b)

Afterimage photo in non—electric field
[after aging at 50°C for 180hrs]
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PHOTO-REACTIVE COMPOUNDS AND
LIQUID CRYSTAL DISPLAY DEVICE USING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2008-0081720, filed on
Aug. 21,2008, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a cinnamate-based
photo-reactive compound, and a liquid crystal display device
using a photo-alignment layer including the photo-reactive
compound.

[0004]

[0005] For image realization of a liquid crystal device, the
liquid crystal should be aligned in a constant direction at an
interface between the liquid crystal and the transparent con-
ductive glass electrodes. Uniformity of the liquid crystal
alignment is a very important factor in determining image
quality of a liquid crystal display.

[0006] A conventional liquid crystal alignment method
includes a rubbing step in which a polymer film, which may
include polyimide, is coated over a substrate, which may
include glass, and a surface of the substrate is rubbed with
fiber, which may include polyester, in a uniform direction.
However, the rubbing step may generate fine dust or electro-
static discharge (ESD) due to friction between the fiber and
the polymer film that may cause a serious problem in manu-
facturing of the liquid crystal panel.

[0007] Recently, a photo-alignment method in which
anisotropy is induced to the polymer layer through light radia-
tion to align the liquid crystal has been researched in order to
solve the above problem. Polymers that contain a photo-
functional group such as azobenzerne, cumarine, chalcone, or
cinnamate may be used as a material in the photo-alignment
method, and these polymers react to polarized light radiation
so that photo-isomerizaton or photo-crosslinking may be aeo-
lotropically generated, and accordingly aeolotropy may be
generated on a polymer surface and liquid crystals may be
aligned in one direction.

2. Discussion of the Background

SUMMARY OF THE INVENTION

[0008] The present invention provides a cinnamate-based
photo-reactive compound that may attenuate an afterimage
and a liquid crystal display (LCD) device including the same.

[0009] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0010] An embodiment of the present invention discloses a
photo-reactive compound in which chains are combined to a
polymer backbone used for a photo-alignment layer com-
pound. The photo-reactive compound is represented by the
following Formula 1 or Formula 2:

Feb. 25,2010

[

polymer backbone

—

O, [0) O
R R
Rg \ ’ R2 \ ’
| N A
R1_| _Rl
F A
[0) O

0]

X — —_—7Y.

£

[0011] L denotes a substituted or unsubstituted alkyl group
having at least 1 but no more than 18 carbons, V denotes a
substituted or unsubstituted alkyl group having at least 1 but
no more than 18 carbons, R, R,, and R, each denote Hor a
substituted or unsubstituted alkyl group having at least 1 but
no more than 18 carbons, X+Y=1, 0<X, and Y<I.

[0012] An embodiment of the present invention also dis-
closes an LCD device including a lower substrate, a thin film
transistor disposed on the lower substrate, a pixel electrode
connected to the thin film transistor, an upper substrate facing
the lower substrate, a color filter disposed on the upper sub-
strate, a color filter disposed on the upper substrate, a com-

-

polymer backbone
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mon electrode arranged to face the pixel electrode on the
color filter, a liquid crystal layer disposed between the lower
substrate and the upper substrate, and a photo-alignment layer
supporting the liquid crystal layer. The photo-alignment layer
includes a photo-reactive compound according to Formula 1
or Formula 2.

[0013] An embodiment of the present invention also dis-
closes a method for manufacturing an LCD device including
manufacturing a liquid crystal alignment solution by dissolv-
ing the photo-reactive compound of one of Formula 1 or
Formula 2 in an organic solvent, coating the liquid crystal

HO
7\
LN
HO
7\
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alignment solution over a substrate and removing the solvent,
and light-radiating a surface of the solvent-removed sub-
strate.

[0014] An embodiment of the present invention also dis-
closes a photo-reactive compound manufacturing method
including generating a Compound b through the following
Reaction Equation M, generating a Compound d through the
following Reaction Equation N, dissolving Compound b and
Compound d in an organic solvent, and mixing dianhydride
into the mixed organic solvent.
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NI,
H,N
0 HO
V4 PPh3, DEAD
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\ OC;H(CF;
0
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NH,
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-continued

NH,

LN

PPh; denotes triphenylphosphine and DEAD denotes diethyl
azodicarboxylate.

[0015] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0017] FIG.1isa photo of an afterimage pattern of a liquid
crystal display device, which includes a photo-alignment
layer according to an exemplary embodiment of the present
invention, at a voltage of 2.0 V.

[0018] FIG. 2is a graph of voltage data that shows a lumi-
nance difference of a liquid crystal display device that
includes a photo-alignment layer according to an exemplary
embodiment of the present invention.

[0019] FIG. 3is a photo of an afterimage of a liquid crystal
display device, which includes a photo-alignment layer
according to an exemplary embodiment of the present inven-
tion, in a non-electric field.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0020] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure is thorough, and will fully convey the scope of the inven-
tion to those skilled in the art. In the drawings, the size and
relative sizes of layers and regions may be exaggerated for
clarity. Like reference numerals in the drawings denote like
elements.

[0021] It will be understood that when an element or layer
1s referred to as being “on” or “connected to” another element
or layer, it can be directly on or directly connected to the other
element or layer, or intervening elements or layers may be
present. In contrast, when an element is referred to as being
“directly on” or “directly connected to” another element or
layer, there are no intervening elements or layers present.
[0022] A cinnamate-based photo-alignment layer may be
polarized in one direction due to a delocalized & electron as
shown in the following Formula (A). In the Formula (A), the
arrow indicates the polarization direction.
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[0023] In the case of the Formula (A), the entire surface of
the alignment layer may be very polarized so that an afterim-
age may be more serious.

[0024] To the contrary, in the exemplary embodiment of the
present invention, the polarization of the photo-alignment
layer may be reduced by introducing a polarization mixing
structure as shown in the following Formula (B). The arrow in
Formula (B) indicates the polarization direction.
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[0025] Anembodiment of the present invention discloses a
photo-reactive compound in which chains are combined to a
polymer backbone used for a photo-alignment layer com-
pound. The photo-reactive compound is represented by the
following Formula 1 or Formula 2:

1

0]

x =

polymer backbone

-
o
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[0026] L denotes a substituted or unsubstituted alkyl group
having at least 1 but no more than 18 carbons, V denotes a
substituted or unsubstituted alkyl group having at least 1 but
no more than 18 carbons, R, R,, and R, each denote Hora
substituted or unsubstituted alkyl group having at least 1 but
no more than 18 carbons, X+Y=1, 0<X, and Y<I.

[0027] Y may be within a range of 0.3=Y=0.7.
[0028] X:Y may be 1:1.
[0029] Atleast one carbon in L, may be substituted with one

selected from a group consisting of O, C=0, O(C=0),
benzene, a benzene derivative, cyclohexane, and a cyclohex-
ane derivative.

[0030]
selected from a group consisting of O, C=0, O(C=0),

Atleast one carbon in V may be substituted with one

benzene, a benzene derivative, cyclohexane, and a cyclohek-
ane derivative.

Each of Ry, R,, and R, may comprise at least one
carbon that is substituted with one selected from a group
consisting of O, C—=0, O(C—0), benzene, a benzene deriva-
tive, cyclohexane, and a cyclohexane derivative.

The polymer backbone of Formula 1 or Formula 2
may be selected from a group consisting of polyimide, a
polyimide derivative, polyacrylate, a polyacrylate-based
group, polymethylmethacrylate, a polymethylmethacrylate
derivative, polystyrene, a polystyrene derivative, polyvinyla-
Icohol, and a polyvinylalcohol derivative.

A hydrogen of one of L, V, Ry, R,, and R, may be
substituted with F or Cl. Formula 1 is represented by the
following Formula 3 and Formula 2 is represented by the
following Formula 4:

3 — 3 2, (0031
O, O
YR || e Y [0032]
AN N
R] 1 _Rl
7
0
[0033]
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0 HNi/
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[0034] FIG.11is aphoto of afterimage patterns at a voltage
of 2.0V (a) in a liquid crystal display (LCD) device, which
includes a photo-alignment layer according to a comparative
example, and (b) in an LCD device, which includes a photo-
alignment layer according to an exemplary embodiment of
the present invention.

Exemplary Embodiment

Feb. 25,2010

USHIO company, such that a liquid crystal panel is manufac-
tured. In this case, a direction that is perpendicular to the
substrate is 0 degrees. Liquid crystal used therein is vertically
aligned (VA) liquid crystal made by Merck company.

[0037] A pre-tilt angle of the liquid crystal molecules is
89.0 degrees, and tilt alignment (slightly tilted alignment)
occurs due to UV radiation so that a spotless panel of good
quality may be manufactured. Response speed was 8.0 ms,
transmittance was very high, and the contrast ratio (CR) was

N
A

F F

[0035] 2250.
0 HNi/
OH g !
N—< '>—\
0,
0
HO
@] HN 0
X
OH
H
N
Q

T~

[0036] Coating is performed on a 17-inch panel, a pre-bake
process is performed at about 70° C., and a main-cure process
1s performed at about 200° C. for 10 minutes using the mate-
rial of Formula 5. Then vertically polarized UV light is radi-
ated with an intensity of 1 J/om® at an angle of about 40
degrees on a substrate using a UV light exposer made by the

0
(0]
* 0 \ 0]
0] F

.

F F

[0038] As shown in FIG. 1(b), a black afterimage and a
surface afterimage were evaluated after applying a 2.0 V
voltage and maintaining the LCD device at 50° C. for 180
hours, and a result of the evaluation shows that the afterim-
ages were attenuated.
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Comparative Example
[0039]

HO

[0040] Coating is (i)erformed on a 17-inch panel, a pre-bake
process is performed at about 70° C., and a main-cure process
1s performed at about 200° C. for 10 minutes using the mate-
rial of Formula 6, and then vertically polarized UV light is
radiated with an intensity of 1 J/em* at an angle of about 40
degrees on a substrate using a UV light exposer made by the
USHIO company such that a liquid crystal panel is manufac-
tured. In this case, a direction that is perpendicular to the
substrate is 0 degrees. Liquid crystal used therein was VA
liquid crystal made by Merck company.

[0041] A pre-tilt angle of the liquid crystal molecules is
89.0 degrees, and tilt alignment (slightly tilted alignment)
occurs due to UV radiation so that a spotless ﬁanel of good
quality may be manufactured. However, as shown in FIG.
1(a), a surface afterimage was evaluated after applying a 2.0
V voltage and maintaining the LCD device at 50° C. for 180
hours, and a result of the evaluation shows that the afterimage
is too strong so the voltage applied thereto had to be increased
to 4.4 V in order to eliminate the afterimage.

[0042] FIG. 2(a) shows a voltage-luminance difference
measured while applying the same voltage to two parts of an
LCD device, which includes an photo-alignment layer made
of a material of Formula 6, after maintaining one of the two
parts as black and the other as white. FIG. 2(b) shows a
voltage-luminance difference measured while applying the
same voltage to two parts of an LCD device, which includes
a photo-alignment layer made of a material of Formula 5,
after maintaining one of the two parts as black and the other
as white.

[0043] Inthe case of FIG. 2(a), a minimum voltage of 4.35
V was required to maintain a luminance difference between
the black part and the white part within 1%, and in the case of
FIG. 2(), a minimum voltage of 3.45 V was required to
maintain a luminance difference between the black part and
the white part within 1%. Through the above cases, the lumi-
nance difference between the two parts becomes the same
with a lower voltage so the afterimage level may be better
attenuated with the material of Formula 5 than with the mate-
rial of Formula 6.

[0044] FIG. 3 is a photo of afterimage patterns (a) in an
LCD device including a photo-alignment layer according to
the comparative example and (b) an LCD device including a
photo-alignment layer according to the exemplary embodi-
ment of the present invention after maintaining the LCDde-
vices (a) and (b) at 50° C. for 180 hours without applying an
electric field respectively thereto.

[0045] The following Equation (C) shows a value repre-
senting an afterimage.

[(Tblack_Twhite)/Tblack] *100---- (C)

T: transmittance
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OC;H¢CF3

[0046] FIG. 3(a) shows an afterimage pattern of an LCD
device including the material of Formula 6, and a value of
Equation C was measured as 5.13. FIG. 3(b) shows an after-
image pattern of an LCD device including the material of
Formula 5, and the value of Equation C was measured as 0.71.
Therefore, a measurement result when an electric field was
not applied also confirms that the luminance difference
between the black part and the white part is almost eliminated
so that the afierimage may be remarkably attenuated in the
case of the materia%of Formula 5, that 1s, the polarization
mixing structure.
[0047] The photo-alignment layer using the photo-reactive
compounds according to the exemplary embodiment of the
present invention may be manufactured by dissolving the
photo-reactive compounds in a solvent and coating the liquid
crystal alignment solution on a substrate, is eliminating the
solvent, and performing light-radiation.
[0048] The LCD device formed by using the photo-reactive
compounds according to the exemplary embodiment of the
present invention may include an upper substrate and a lower
substrate disposed to face each otfler, a liquid crystal layer
disposed between the upper and lower substrates and sealed
therein, a liquid crystal driving device disposed on the lower
substrate, a pixel electrode connected to the liquid crystal
driving device, a common electrode arranged to face the pixel
electrode on the upper substrate, a photo-alignment layer
supporting the liquid crystal layer, a polarization filter dis-
Eosed in each of the upper and i,ower substrates, and a color
Iter disposed in the upper substrate. The photo-alignment
layer includes a photo-reactive compound according to For-
mula 1 or Formula 2.
[0049] Hereinafter, a photo-reactive compound, a photo-
alignment layer using the photo-reactive compound, and a
method for manufacturing a LCD device that includes the
photo-alignment layer according to an exemplary embodi-
ment of the present invention will be described.
[0050] A case in which a polymer backbone is a polyimide
will be described.
[0051] As the first step, 1.82 g (10 mmol) of (1-hydroxy-
ethyl-1,4-diaminobenzene), 0.1 mmol of triphenylphosphine
(PPh3), and 0.1 mmol of diethyl azodicarboxylate (DEAD)
are added to 100 mL of acetone and stirred, 8.88 g (10 mmol)
of 3-[4-{4-(4-(1,1,1-trifluoro)butanoxyphenyl)
carbonyloxy }phenyl]prop-2-enoic acid are dripped therein
while stirring, and then a reaction occurs so that 8.8 mmol of
2,2-bis(1,4-diaminophenyl)-1,3-di[3-[4-{4-(4-(1,1,1-trif-
luoro)butanoxyphenyl)carbonyloxy }phenyl]prop-2-enoyl]
propanediol are produced. The reaction is represented by the
following Reaction Equation M.
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()
NH,

HO

HO,
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\ O OC3H5CF3
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NH,
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PPh3, DEAD
in Acetone

0
\ 0
0 /<i>—oc31{501?3
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[0052] As thesecondstep, 1.82 g (10 mmol) of (1-hydroxy-
ethyl-1,4-diaminobenzene), 0.1 mmol of triphenylphosphine
(PPh3), and 0.1 mmol of diethyl azodicarboxylate (DEAD)
are added to 100 mL of acetone and (3-[4-{4-(4-(1,1,1- trif-
luoro)butanoxyphenyl) — oxycarbonyl}phenyl]prop-2-enoic

o
O>_\_QO OC3H,CFs
HO
4
(0)

LN

acid) are dripped therein and stirred, then a reaction occurs so
that 8 mmol of (2,2-bis(1,4-diaminophenyl)-1,3-di[3-[4-{4-
(4-(1,1,1-trifluoro)butanoxyphenyl)oxycarbonyl } phenyl]
prop-2-enoyl|propanediol) are produced. The reaction is rep-
resented by the following Reaction Equation N.

@)
NH,
N
PPh3, DEAD
n Acetone
NH,
0 OC;H(CF;

@
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[0053] As the third step, 10.34 g of the (2,2-bis(1,4-diami-
nophenyl)-1,3-di[3-[4-{4-(4-(1,1,1-trifluoro)butanoxyphe-
nyl)carbonyloxy }phenyl]prop-2-enoyl]propanediol) gener-
ated in the first step and 1034 g of (2,2-bis(1,4-
diaminophenyl)-1,3-di[3-[4-{4-(4-(1,1,1-trifluoro)
butanoxyphenyl)oxycarbonyl }phenyl]prop-2-enoyl]
propanediol) generated in the second step are dissolved in
solution under an argon atmosphere. Here, the solution is
made by mixing N-methylpyrrolidone (NMP) and butyl cel-
lulose (BC) at a mole fraction ratio of 7:3. While maintaining
the solution at 0° C., 10 mmol of dianhydride is added to the
solution. The temperature is increased from 0° C. to 25° C.
while slowly stirring the solution. In this case, the compound-
ing process is stopped when the intrinsic viscosity of the
solution becomes 0.20-0.30 dl/g and the solution is frozen.
The photo-reactive compound solution made through the
above-described process may be used as an undiluted solution
of the photo-alignment layer.

[0054] The photo-reactive compound solution may be
coated on a 17-inch panel, the panel may be pre-baked at 70°
C., the pre-baked panel may be main-cured at 100° C. for 10
minutes, and then UV light, which may be perpendicularly
polarized at 40 degrees, is radiated to the panel using the UV
exposer such that a liquid crystal panel can be manufactured.
In this case, a direction that is perpendicular to the surface of
the substrate is 0 degrees. The liquid crystal provided in the
panel may be VA liquid crystal.

[0055] According to another exemplary embodiment of the
present invention, polarization of a photo-alignment layer
may be reduced using a polarization mixing structure as
shown in Formula 7.

7
0] [¢] 0 O
Ry Rs
R; AN B; AN
I N AN
Rl_l _Rl
Va S
0 O
0] 0]
L —ly = —r
[ polymer backbone ]

[0056] InFormula 7 a carboxyl group that causes polariza-
tion is combined with L. Polarization may be offset and an
afterimage may be reduced if a photo-alignment layer is
manufactured using a material of Formula 7.

[0057] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.
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What is claimed is:

1. A photo-reactive compound in which chains are com-
bined to a polymer backbone, the photo-reactive compound
being represented by the following Formula 1 or Formula 2:

1

O, O
O O
= 7
R | R |
\ \
R; Rs
Ry N R AN
(0] 0] O 6]
— —x — —y
[ polymer backbone ]
_ _ _ _ 2
O O @) O
R3 R3
R X R x
I x AN
Rl_l _RI
A A
0] (0]
0] O
3 d? L |,
[ polymer backbone ]

wherein [, denotes a substituted or an unsubstituted alkyl
group having at least 1 but no more than 18 carbons, V
denotes a vertical revelation unit that is a substituted or
unsubstituted alkyl group having at least 1 but no more
than 18 carbons, R, R,, and R; each denote H or a
substituted or unsubstituted alky! group having at least 1
but no more than 18 carbons, X+Y=1, 0<X, and Y<1.

2. The photo-reactive compound of claim 1, wherein Y is
within a range of 0.3=Y=0.7.

3. The photo-reactive compound of claim 1, wherein X:Y
is 1:1.

4. The photo-reactive compound of claim 1, wherein at
least one carbon in L is substituted with one selected from a
group consisting of O, C—=0, O(C—0), benzene, a benzene
derivative, cyclohexane, and a cyclohexane derivative.

5. The photo-reactive compound of claim 1, wherein at
least one carbon in V is substituted with one selected from A
group consisting of O, C—=0, O(C—0), benzene, a benzene
derivative, cyclohexane, and a cyclohexane derivative.

6. The photo-reactive compound of claim 1, wherein each
of R;, R,, and R, comprises at least one carbon that is sub-
stituted with one selected from a group consisting of O,
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C=0, O(C=0), benzene, a benzene derivative, cyclohex-
ane, and a cyclohexane derivative.

7. The photo-reactive compound of claim 1, wherein the
polymer backbone of Formula 1 or Formula 2 is selected from
a group consisting of polyimide, a polyimide derivative, poly-
acrylate, a polyacrylate-based group, polymethylmethacry-
late, a polymethylmethacrylate derivative, polystyrene, a
polystyrene derivative, polyvinylalcohol, and a polyvinylal-
cohol derivative.

8. The photo-reactive compound of claim 1, wherein a
hydrogen of one of L, V, R, R,, and R, is substituted with F
or Cl.

9. The photo-reactive compound of claim 1, wherein For-
mula 1 is represented by the following Formula 3 and For-
mula 2 is represented by the following Formula 4:

HO

6}
HO
(€] N 0
X
OH
H
o N (0]
O < > P aN <O
O
*

o )—@—o
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10. A liquid crystal display (LCD) device, comprising:

a lower substrate,

a thin film transistor disposed on the lower substrate,

a pixel electrode connected to the thin film transistor,

a upper substrate facing the lower substrate,

a color filter disposed on the upper substrate,

a common electrode arranged on the color filter, the com-
mon electrode facing the pixel electrode,

a liquid crystal layer disposed between the lower substrate
and the upper substrate and

a photo-alignment layer supporting the liquid crystal layer,
wherein the photo-alignment layer comprises a photo-
reactive compound represented by the following For-
mula 5 or Formula 6,

wherein the photo-reactive compound is the chain com-
bined to a polymer backbone:

N A
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O’ /k
O 6}
7 7
Rl_ | Rl_ |
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R; R;
RS x R; AN
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[ polymer backbone ]
— - — —
O (0] O, (0]
R R3
% AN Rs X
I x =
Rl_l _Rl
a F
O, (0]
O O
5 d? J L 1,
(

polymer backbone

)

0
Y
OH g
N
Q 0
0 0
4\
0 N 0 F
X

OH
H
N

(0]

~
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wherein L. denotes a substituted or an unsubstituted alkyl
group having at least 1 but no more than 18 carbons, V
denotes a substituted or an unsubstituted alkyl group
having at least 1 but no more than 18 carbons, R, R,,
and R each denote H or a substituted or an unsubstituted
alkyl groups having at least 1 but no more than 18 car-
bons, X+Y=1, 0<X, and Y<I.

11. The LCD device of claim 10, wherein Y is within a
range of 0.3=Y=0.7.

12. The LCD device of claim 10, wherein X:Y is 1:1.

13. The LCD device of claim 10, wherein at least one
carbon in L is substituted with one selected from a group
consisting of O, C—=0, O(C—0), benzene, a benzene deriva-
tive, cyclohexane, and a cyclohexane derivative.

14. The LCD device of claim 10, wherein at least one
carbon in V is substituted with one selected from a group
consisting of O, C—=0, O(C—0), benzene, a benzene deriva-
tive, cyclohexane, and a cyclohexane derivative.

15. The LCD device of claim 10, wherein each of R, R,,
and R; comprises at least one carbon substituted with O,
C—0, O(C—=0), benzene, a benzene derivative, cyclohex-
ane, and a cyclohexane derivative.

16. The LCD device of claim 10, wherein the polymer
backbone of Formula 5 or Formula 6 is selected from a group
consisting of polyimide, a polyimide derivative, polyacrylate,
apolyacrylate-based group, polymethylmethacrylate, a poly-
methylmethacrylate derivative, polystyrene, a polystyrene
derivative, polyvinylalcohol, and a polyvinylalcohol deriva-
tive.

17. The LCD device of claim 10, wherein a hydrogen of
one of L, V, R}, R,, and R; is substituted with F or Cl.

18. The LCD device of claim 10, wherein Formula 5 is
represented by the following Formula 7 and Formula 6 is
represented by the following Formula 8:
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(in Formula 7 or in Formula 8, X andY fulfill the formula
X+Y=1 according to mole fraction, and X and Y respec-
tively fulfill 0<X and Y<I).

19. A method for manufacturing liquid crystal display

(LCD) device, comprising:

manufacturing a liquid crystal alignment solution by dis-
solving a photo-reactive compound represented by the
following Formula 9 or Formula 10 in an organic sol-
vent,

coating the liquid crystal alignment solution over a sub-
strate and removing the solvent; and

light-radiating a surface of the solvent-removed substrate:

9
O, O

0) 0]

7 =
Rl_ | Rl_ |

AN x

R R

Ry N ’ R; N ?

0 0] o) 0]

L —x = dP —ly
[ polymer backbone ]

-continued
10

S

HE

0] (0]
! R
S X
1
= TR
# A
(0]
0) 0
(

polymer backbone ]

3

0O
Ry
0,

wherein [, denotes a substituted or unsubstituted alkyl
group having at least 1 but no more than 18 carbons, V
denotes a substituted or unsubstituted alkyl group hav-
ing at least 1 but no more than 18 carbons, R, R,,and R,
each denote H or a substituted or unsubstituted alkyl
group having at least 1 but no more than 18 carbons,
X+Y=1, 0<X, and Y<I.

20. A photo-reactive compound manufacturing method,

comprising:

generating a Compound b through the following Reaction
Equation M;

generating a Compound d through the following Reaction
Equation N;

dissolving Compound b and Compound d in an organic
solvent; and

mixing dianhydride into the mixed organic solvent,
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(c)
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o]
(}_\_Qo e
0

()

wherein PPh; denotes triphenylphosphine and DEAD

denotes diethyl azodicarboxylate.

22. The method of claim 20, wherein the organic solvent is
made by mixing N-methyl pyrrolidone (NMP) and buty] cel-
lulose (BC) at a mole fraction ratio of 7:3.

21. The method of claim 20, wherein a mole fraction ratio

of Compound b to Compound d is 1:1.

* sk * sk *
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