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(57) ABSTRACT

A liquid crystal display including a first substrate; a second
substrate facing the first substrate; a thin film transistor dis-
posed on the first substrate; an organic layer disposed on the
thin film transistor; a pixel electrode disposed on the organic
layer; aloweralignment layer disposed on the pixel electrode;
a common electrode disposed on the second substrate; and an
upper alignment layer disposed on the common electrode,
wherein a first free radical included in the organic layer and a
second free radical included in at least one of the lower
alignment layer and the upper alignment layer are radical
bonded.
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2012-0010375, filed on Feb. 1, 2012, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
content of which in its entirety is herein incorporated by
reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] The disclosure relates to a liquid crystal display.
[0004] (b) Description of the Related Art

[0005] A liquid crystal display is one of the most widely

used flat panel display device. The liquid crystal display
includes two display panels each including an electric field
generating electrode, such as a pixel electrode, and a common
electrode, and a liquid crystal layer interposed between the
two display panels.

[0006] In the liquid crystal display, a voltage is applied to
the electric field generating electrodes to generate an electric
field in a liquid crystal layer. Due to the generated electric
field, liquid crystal molecules of the liquid crystal layer are
aligned and a polarization of incident light is controlled,
thereby displaying an image.

[0007] Theliquid crystal display can have a greenish color.
It would be desirable to have a liquid crystal display without
the greenish color.

SUMMARY

[0008] Inanembodiment aliquid crystal display in which a
greenish defect is substantially or effectively reduced or pre-
vented is provided.

[0009] A liquid crystal display according to an exemplary
embodiment includes: a first substrate; a second substrate
facing the first substrate; a thin film transistor disposed on the
first substrate; an organic layer disposed on the thin film
transistor; a pixel electrode disposed on the organic layer; a
lower alignment layer disposed on the pixel electrode; a com-
mon electrode disposed on the second substrate; and an upper
alignment layer disposed on the common electrode, wherein
a first free radical included in the organic layer and a second
free radical included in at least one of the lower alignment
layer and the upper alignment layer are radical bonded.
[0010] The lower alignment layer and the upper alignment
layer may each further include a functional group represented
by Chemical Formula 1

Chemical Formula 1

[0011] wherein, m is 1-5.
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[0012] The lower alignment layer and the upper alignment
layer may each further include a vinyl functional group.

[0013] The lower alignment layer and the upper alignment
layer may each further include a methacrylate functional
group.

[0014] The organic layer may have negative photosensitiv-
ity.

[0015] The pixel electrode may include a first subpixel

electrode and a second subpixel electrode, wherein the first
subpixel electrode and the second subpixel electrode may
each include a cross stem including a transverse stem and a
longitudinal stem intersecting the transverse stem and a plu-
rality of branches extending from the cross stem.

[0016] A gate line and a reference voltage line disposed on
the first substrate and a data line intersecting the gate line may
be further included in the liquid crystal display.

[0017] The thin film transistor may include a first thin film
transistor and a second thin film transistor each connected to
the gate line and the data line, and a third thin film transistor
connected to the gate line, a terminal of the second thin film
transistor, and the reference voltage line.

[0018] The pixel electrode may include a first subpixel
electrode and a second subpixel electrode separated from
each other, wherein the first subpixel electrode may be elec-
trically connected to the first thin film transistor, and the
second subpixel electrode may be electrically connected to
the second thin film transistor.

[0019] An assistance voltage line electrically connected to
the reference voltage line through the third thin film transistor
and disposed on the data line may be further included, and the
assistance voltage line may be disposed on a same layer as the
pixel electrode.

[0020] The reference voltage line may include a protrusion
overlapping one terminal of the third thin film transistor, and
the assistance voltage line may include a connecting member
extending toward the protrusion of the reference voltage line.
[0021] An output terminal of the second thin film transistor
may be connected to the second subpixel electrode and an
input terminal of the third thin film transistor.

[0022] Each control terminal of the first thin film transistor,
the second thin film transistor, and the third thin film transis-
tor may be configured to simultaneously respond to a gate
signal.

[0023] A gateline and astep-down gate line disposed on the
first substrate, and a data line intersecting the gate line, may
be further included in the liquid crystal display.

[0024] The thin film transistor may include a first thin film
transistor and a second thin film transistor each connected to
the gate line and the data line, and a third thin film transistor
connected to the step-down gate line.

[0025] The pixel electrode may include a first subpixel
electrode and a second subpixel electrode separated from
each other, wherein the first subpixel electrode may be elec-
trically connected to the first thin film transistor, and the
second subpixel electrode may be electrically connected to
the second thin film transistor.

[0026] A storage electrode overlapping a terminal of the
third thin film transistor may be further included in the liquid
crystal display.

[0027] Also disclosed is a method of manufacturing a lig-
uid crystal display, the method including: disposing a first
substrate, a second substrate facing the first substrate, a thin
film transistor disposed on the first substrate, an organic layer
disposed on the thin film transistor, a pixel electrode disposed
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on the organic layer, a lower alignment layer disposed on the
pixel electrode, a common electrode disposed on the second
substrate, and an upper alignment layer disposed on the com-
mon electrode; and contacting at least one of a first free
radical included in the organic layer and a second free radical
included in at least one of the lower alignment layer and the
upper alignment layer to form a product of the first free
radical and the second free radical disposed on at least one of
the lower alignment layer and the upper alignment layer, to
manufacture the liquid crystal display.

[0028] As is further described, according to an exemplary
embodiment, the second free radicals included in the lower
and upper alignment layers may react with the first free radi-
cal of the passivation layer of the organic layer having nega-
tive photosensitivity such that a greenish defect emitting light
of the visible light region may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other features and advantages of this
disclosure will become more apparent by describing in detail
embodiments thereof, with reference to the accompanying
drawings, in which:

[0030] FIG. 1 is a plan view of a liquid crystal display
according to an exemplary embodiment;

[0031] FIG.2isacross-sectional view taken along line II-11
of F1IG. 1,
[0032] FIG. 3 is a cross-sectional view taken along line

HI-IT of FIG. 1;

[0033] FIG. 4 is a plan view of a liquid crystal display
according to another exemplary embodiment; and

[0034] FIG.5is across-sectional view taken along line V-V
of FIG. 4.

DETAILED DESCRIPTION
[0035] The embodiments are described more fully herein-

after, with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
disclosure may, however, be embodied in many different
forms and should not be construed as limited to the disclosed
embodiments set forth herein, but, on the contrary, is intended
to cover various modifications. Thus these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the disclosure to
those skilled in the art. The disclosed embodiments may be
modified in various different ways, all without departing from
the spirit or scope of the present disclosure.

[0036] In the drawings, the thickness, size, and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity. It will be understood that when an element
such as a layer, film, region, or substrate is referred to as being
“on”, “connected t0”, or “coupled to” another element or
layer, it can be directly on, connected to, or coupled to the
other element or intervening elements or layers may be
present. When an element or layer is referred to as being
“disposed on” or “formed on” another element or layer, the
elements or layers are understood to be in at least partial
contact with each other, unless otherwise specified. In con-
trast, when an element or layer is referred to as being “directly
on”, “directly connected to”, or “directly coupled to” another
element or layer, the elements are in at least partial contact
with each other and there are no intervening elements or
layers present. Like reference numerals refer to like elements
throughout.
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[0037] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting. As used here, the singular forms “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the content clearly indicates otherwise. “Or” includes “and/
or”” As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items. It
will be further understood that the terms “comprises” and/or
“comprising,” or “includes” and/or “including” when used in
this specification specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0038] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning consistent
with their meaning in the context of the relevant art, and will
not be interpreted in an idealized or overly formal sense
unless expressly so defined herein.

[0039] Embodiments are described herein with reference to
cross sectional illustrations that are schematic illustrations of
idealized embodiments (and intermediate structures). As
such, variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or tolerances,
are to be expected. Thus, embodiments described herein
should not be construed as limited to the particular shapes of
regions as illustrated herein but are to include deviations in
shapes that result, for example, from manufacturing. For
example, a region illustrated or described as flat may, typi-
cally, have rough and/or nonlinear features. A region illus-
trated as a rectangle may typically have rounded or curved
features. Moreover, sharp angles that are illustrated may be
rounded. Likewise, a buried region formed by implantation
may result in some implantation in the region between the
buried region and the surface through which the implantation
takes place. Thus, the regions illustrated in the figures are
schematic in nature and their shapes are not intended to illus-
trate the precise shape of a region and are not intended to limit
the scope of the present disclosure.

[0040] Itwill beunderstood that, although the terms “first”,
“second”, “third”, and the like do not imply any particular
order, but may be used herein to describe various elements,
components, regions, layers and/or sections. These elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer and/or section.
Thus a first element, component, region, layer and/or section
discussed below could be termed a second element, compo-
nent, region, layer and/or section without departing from the
teachings herein.

[0041] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper”, and the like, may be
used herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the apparatus in use or operation in addition to the
orientation depicted in the figures. For example, if the appa-
ratus in the figures is turned over, elements described as
“beneath”, “below”, or “lower” other elements or features
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would then be oriented “above”, or “upper” the other ele-
ments or features. Thus, the exemplary term “below” can
encompass both an orientation above and below. The appa-
ratus may be otherwise oriented (rotated 90 degrees or at
other orientations) and the spatially relative descriptors used
herein interpreted accordingly.

[0042] As used herein, the term “alkyl” means a straight or
branched chain saturated aliphatic hydrocarbon having the
specified number of carbon atoms and having a valence of at
least one, optionally substituted with one or more substituents
where indicated, provided the valence of the alkyl group is not
exceeded.

[0043] According to an embodiment, the liquid crystal dis-
play includes a lower display panel, e.g. first substrate and an
upper display panel, e.g. second substrate facing each other.
The lower display panel may include a gate line which trans-
mits a gate signal and a data line which transmits a data signal,
wherein the gate line and the data line may intersect each
other, a thin film transistor electrically connected to the gate
line and the data line, and a pixel electrode electrically con-
nected to the thin film transistor. The upper display panel may
include a light blocking member, a color filter, and a common
electrode.

[0044] The liquid crystal display may further include an
organic layer having negative photosensitivity. While not
wishing to be bound by theory, it is believed the organic layer
facilitates high transmittance and a fast response speed. The
liquid crystal display may further include a pixel electrode
having a slit pattern. The liquid crystal display may further
include a lower alignment layer and an upper alignment layer,
each of which may include a reactive mesogen.

[0045] According to an embodiment, at an interface of the
organic layer and at least one of the lower alignment layer and
the upper alignment layer, a first free radical can react with a
second free radical to form a product disposed on at least one
of the lower alignment layer and the upper alignment layer.
The product can include a double bond, and can be highly
conjugated, thereby generating visible light, which can be
greenish in color.

[0046] A liquid crystal display according to an exemplary
embodiment will be further described with reference to FIG.
1to FIG. 3.

[0047] FIG. 1 is a plan view of a liquid crystal display
according to an exemplary embodiment, FIG. 2 is a cross-
sectional view taken along line III-IIT of FIG. 1, and FIG. 3 is
a cross-sectional view taken along line TTI-I1T of FIG. 1.

[0048] Referring to FIG. 1to FIG. 3, a liquid crystal display
according to an exemplary embodiment includes a lower
display panel 100 e.g., first substrate and an upper display
panel 200, e.g., second substrate, facing each other, and a
liquid crystal layer 3 interposed between the two display
panels 100 and 200.

[0049] According to an embodiment, a liquid crystal dis-
play includes a first substrate; a second substrate facing the
first substrate; a thin film transistor disposed on the first
substrate; an organic layer disposed on the thin film transistor;
a pixel electrode disposed on the organic layer; a lower align-
ment layer disposed on the pixel electrode; a common elec-
trode disposed on the second substrate; and an upper align-
ment layer disposed on the common electrode, wherein a
product of a first free radical included in the organic layer and
a second free radical included in at least one of the lower
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alignment layer and the upper alignment layer is disposed on
at least one of the lower alignment layer and the upper align-
ment layer.

[0050] First, the lower display panel 100, e.g. first sub-
strate, will be described referring to FIG. 1 to FIG. 3.
[0051] A gate line 121 and a reference voltage line 131 are
each disposed on an insulation substrate 110, wherein the
insulation substrate includes a transparent glass or a plastic.
[0052] According to an embodiment, the gate line and the
reference voltage line may be disposed on the lower display
panel, e.g. first substrate, and a data line may intersect the gate
line.

[0053] The gate line 121, extending in a mainly transverse
direction, is configured to transmit a gate signal, and includes
a first gate electrode 1244, a second gate electrode 1245, and
a third gate electrode 124c.

[0054] The reference voltage line 131, extending in a
mainly transverse direction, is configured to transmit a pre-
determined voltage, such as a reference voltage, and includes
a first reference electrode 1334 enclosing a first pixel elec-
trode 191a, which will be further described later, and a pro-
trusion 134 protruding in a direction of the gate line 121. The
reference voltage line 131, further includes a second refer-
ence electrode 1335 enclosing a second pixel electrode 1915
which will be further described later. Although not shown in
FIG. 1, a horizontal portion of the first reference electrode
133a is electrically connected to a horizontal portion of the
second reference electrode 1335 of a previous pixel by inte-
gral wiring. A gateinsulating layer 140 is disposed on the gate
line 121 and the reference voltage line 131.

[0055] A plurality of semiconductor stripes 151, wherein
each semiconductor stripe includes a hydrogenated amor-
phous silicon (a-Si), polysilicon, or the like, are disposed on
the gate insulating layer 140. The semiconductor stripes 151
extend in a mainly vertical direction, and each semiconductor
stripe 151 includes a first semiconductor 1544, a second
semiconductor 1545, and a third semiconductor 154c.
[0056] A plurality of ohmic contact stripes 161 are dis-
posed on the semiconductor stripes 151. A plurality of ohmic
contacts including ohmic contacts 163a, 1654, and 165¢, are
disposed on the first semiconductor 154a, the second semi-
conductor 1545, and the third semiconductor 154¢, wherein
ohmic contacts 163a and 1654 are only shown disposed on
the first semiconductor 154a in FIG. 2, and an ohmic contact
165¢ 1s only shown disposed on the third semiconductor 154¢
in FIG. 3 because the cutting lines of the drawing do not
transverse the other portion.

[0057] Data conductors 171, 173¢, 175a, 1755, and 175c¢,
include a plurality of data lines 171, including a first source
electrode 1734, a second source electrode 1735, a first drain
electrode 175a, a second drain electrode 1755, a third source
electrode 173¢, and a third drain electrode 175¢. The data
conductors are disposed on the ohmic contacts 163a, 1654,
and 165¢ and the gate insulating layer 140. The third drain
electrode 175¢ overlaps the protrusion 134 of the reference
voltage line 131.

[0058] The first gate electrode 124aq, the first source elec-
trode 173a, and the first drain electrode 175 form a first thin
film transistor Qa along with the first semiconductor 1544,
and a channel of the thin film transistor is formed in the
semiconductor portion 154a between the first source elec-
trode 173a and the first drain electrode 175a.

[0059] Similarly, the second gate electrode 1245, the sec-
ond source electrode 1735, and the second drain electrode
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175b form a second thin film transistor Qb along with the
second semiconductor 1545, and the channel of the thin film
transistor is formed in the semiconductor portion 1545
between the second source electrode 1735 and the second
drain electrode 1754, and the third gate electrode 124c¢, the
third source electrode 173¢, and the third drain electrode 175¢
form a third thin film transistor Qc along with the third semi-
conductor 154c¢, and the channel of the thin film transistor is
formed in the semiconductor portion 154¢ between the third
source electrode 173¢ and the third drain electrode 175¢.
[0060] According to an embodiment, a thin film transistor
may include a first thin film transistor and a second thin film
transistor each electrically connected to the gate line and the
data line, and a third film transistor electrically connected to
the gate line, a terminal of the second thin film transistor, and
the reference voltage line.

[0061] A passivation layer 180 is disposed on the data con-
ductors 171, 173¢, 175a, 1756, and 175¢, and the exposed
semiconductors 1544, 154b, and 154c¢. The passivation layer
180 may include an organic layer and may have a flat surface.
The organic layer has negative photosensitivity and a dielec-
tric constant thereof may be less than about 4.0, specifically
about 3.0 or less, more specifically about 2.0 or less. The
passivation layer 180 can have a dual-layered structure
including a lower inorganic layer and an upper organic layer
disposed on the exposed region of the semiconductor 154 in
order to sustain the inorganic layer’s excellent insulating
characteristics, and to avoid damage to the exposed region of
the semiconductors 154a, 1545, and 154c.

[0062] The passivation layer 180 includes a first contact
hole 1854, a second contact hole 1855, and a third contact
hole 185¢ respectively exposing the first drain electrode 1754,
the second drain electrode 1755, and the third drain electrode
175¢.

[0063] A pixel electrode 191 including a first subpixel elec-
trode 191a, and a second subpixel electrode 1915, and an
assistance storage voltage line 137, are disposed on the pas-
sivation layer 180. The pixel electrode 191 and the assistance
storage voltage line 137 may each include a transparent con-
ductive material, such as indium tin oxide (“ITO”) or indium
zine oxide (“IZ0”), or a reflective metal such as aluminum,
silver, chromium, or alloys thereof.

[0064] According to an embodiment, the pixel electrode,
may include a first subpixel electrode, and a second subpixel
electrode separated from each other, wherein the first sub-
pixel electrode may be electrically connected to the first thin
film transistor, and the second subpixel electrode may be
electrically connected to the second thin film transistor. An
output terminal of the second thin film transistor may be
electrically connected to the second subpixel electrode and an
input terminal of the third thin film transistor, according to an
embodiment.

[0065] According to anembodiment, the assistance storage
voltage line may be electrically connected to the reference
voltage line through the third thin film transistor and disposed
on the data line and the organic layer.

[0066] The first subpixel electrode 191a and the second
subpixel electrode 1915 neighbor each other in a column
direction, and the overall shape thereof is quadrangular. The
first subpixel and the second subpixel each includes a cross
stem including a transverse stem 192 and a longitudinal stem
193 intersecting the transverse stem. The first and second
subpixel electrodes 191¢ and 1915, are divided into four
sub-regions by the transverse stem 192 and the longitudinal
stem 193, and each of the sub-regions includes a plurality of
minute branches 194. According to an embodiment, a plural-
ity of minute branches may extend from the cross stem.
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[0067] A first portion of the minute branches 194 of the first
subpixel electrode 191a and the second subpixel electrode
1915 are obliquely extended in a left upper direction from the
transverse stem 192 or the longitudinal stem 193, and a sec-
ond portion of the minute branches 194 are obliquely
extended in a right upper direction from the transverse stem
192 or the longitudinal stem 193. A third portion of the minute
branches 194 are obliquely extended in a left lower direction
from the transverse stem 192 or the longitudinal stem 193,
and a forth portion of the minute branches 194 are obliquely
extended in a right lower direction from the transverse stem
192 or the longitudinal stem 193.

[0068] Each of the minute branches 194 forms an angle of
about 40 degrees to about 45 degrees with the gate line 121 or
the transverse stem 192. The minute branches 194 included in
the first subpixel electrode 191a may form an angle of about
40 degrees with the transverse stem 192, and the minute
branches 194 included in the second subpixel electrode 1915
may form an angle of about 45 degrees with the transverse
stem 192. Also, the minute branches 194 of two neighboring
sub-regions may be crossed.

[0069] The width of the minute branches 194 may be about
3 micrometers (Lum) to about 8 um, specifically about 4 pm to
about 7 um, more specifically about 5 um to 6 um. Although
not shown, the width of the minute branches 194 may be
gradually widened.

[0070] The first subpixel electrode 191a and the second
subpixel electrode 1915 are physically and electrically con-
nected to the first drain electrode 1754 and the second drain
electrode 1755 through the contact holes 185a and 1855,
respectively, and receive the data voltage from the first drain
electrode 1754 and the second drain electrode 175b. Accord-
ing to an embodiment, a part of the data voltage applied to the
second drain electrode 17556 is divided through the third
source electrode 173¢, such that the magnitude of the voltage
applied to the second subpixel electrode 1915 may be smaller
than that of the voltage applied to the first subpixel electrode
191a. Accordingly, the voltage applied to the first subpixel
electrode 191a and the second subpixel electrode 1915 is
positive, and in contrast, in an embodiment wherein the volt-
age applied to the first subpixel electrode 1914 and the second
subpixel electrode 1915 is negative, the voltage applied to the
first subpixel electrode 191a is smaller than the voltage
applied to the second subpixel electrode 1914.

[0071] An area of the second subpixel electrode 1915 may
be approximately one to two times less than that of the first
subpixel electrode 191a.

[0072] Theassistance storage voltage line 137 is positioned
at a portion corresponding to each data line 171, and includes
a connecting member 138 extending toward the protrusion
134 of the main storage electrode line 131. The connecting
member 138 is connected to the third drain electrode 175¢
through the third contact hole 185¢. The protrusion 134 of the
reference voltage line 131 is applied with a reference voltage
(“Vcest”) such that the reference voltage (“Vest”) has a con-
stant voltage and is applied to the third thin film transistor
through the third drain electrode 175¢. As aresult, the voltage
applied to the second subpixel electrode 1915 is decreased.
[0073] According to an embodiment, the reference voltage
line may include a protrusion overlapping one terminal of the
third thin film transistor, and the assistance voltage line may
include a connecting member extending toward the protru-
sion of the reference voltage line.

[0074] A lower alignment layer 12 is disposed on the pixel
electrode 191.
[0075] Next, the upper display panel, e.g. second substrate

200 will be described, referring to FI1G. 1 to FIG. 3.
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[0076] A light blocking member 220 is disposed on an
insulation substrate 210, wherein the insulation substrate
includes a transparent glass or a plastic. The light blocking
member 220, e.g.. a black matrix, reduces or prevents light
leakage.

[0077] A plurality of color filters 230 are disposed on the
substrate 210 and the light blocking member 220. A portion of
the color filters 230 are disposed in a region enclosed by the
light blocking member 220, and may extend in a direction of
acolumn of the pixel electrode 191. Each color filter 230 may
display one of three primary colors such as red, green, or blue.
However, the color filter is not limited to the three primary
colors red, green, and blue, and may display cyan, magenta,
yellow, or a white-based color.

[0078] At least one of the light blocking member 220 and
the color filter 230 may be disposed on the lower substrate
110.

[0079] An overcoat 250 is disposed on the color filter 230
and the light blocking member 220. The overcoat 250 may
include an insulating material, which reduces or prevents the
color filter 230 from being exposed, and may further include
a flat surface. The overcoat 250 may be omitted.

[0080] A common electrode 270 is disposed on the over-
coat 250.
[0081] An upper alignment layer 22 is disposed on the

common electrode 270.

[0082] Two polarizers (not shown) are disposed on the
outer surface of the display panels 100 and 200, a polarization
axis of the two polarizers are crossed, and a polarization axis
thereof may be parallel to the gate lines 121. According to an
embodiment, a reflective liquid crystal display includes a
configuration wherein one of the two polarizers may be omit-
ted.

[0083] According to an embodiment, when a data voltage is
applied to the first subpixel electrode 191a and the second
subpixel electrode 191, the first subpixel electrode 191a and
the second subpixel electrode 1915 generate an electric field,
together with the common electrode 270 of the upper display
panel 200, which receives a common voltage. The electric
field determines a direction of the liquid crystal molecules of
the liquid crystal layer 3 between the two electrodes 191a and
1915, and the common electrode 270. Polarization of light
which transmits through the liquid crystal layer 3 differs
depending on the direction of the liquid crystal molecules.
[0084] According to an embodiment, the first and second
subpixel electrodes 191a and 1915 respectively, and the com-
mon electrode 270, form liquid crystal capacitors, to maintain
the applied voltage after the thin film transistor is turned off.
An edge of a minute branch 194 forms a horizontal compo-
nent perpendicular to an edge of a minute branch 194, and an
inclination direction of liquid crystal molecules is determined
in a direction determined by the horizontal component.
According to an embodiment, the liquid crystal molecules
initially tend to incline in a direction perpendicular to an edge
of a minute branch 194. However, a direction, of the horizon-
tal componernts of the electric field by an edge of the neigh-
boring minute branch 194 are opposite, and an interval
between the minute branch 194 is narrow such that the liquid
crystal molecules that tend to incline in an opposite direction
to each other are tilted in a direction parallel to a length
direction of a minute branch 194.

[0085] According to an embodiment, the length directions
in which the minute branches 194 of one pixel extend are four
directions, such that the inclined directions of the liquid crys-
tal molecules are four directions. Therefore, a viewing angle
of theliquid crystal display is widened by varying the inclined
directions of the liquid crystal molecules.
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[0086] The lower and upper alignment layers 12 and 22
according to an exemplary embodiment include a compound
represented by Chemical Formula A below.

Chemical Formula A

X Y; Y, Y, M R
| | | | | |

/Si\o/si\o/si\O/Si\o/si\o/si\

[0087] In Chemical Formula A, Y1 is a functional group
which may facilitate a reaction of a photoinitiator and a free
radical and may be a thiol group represented by Chemical
Formula 1 below.

Chemical Formula 1

In Chemical Formula 1, m is 1-5.

[0088] Y2 is a functional group which may have a bridge
function in a radical reaction, and may be a vinyl group
represented by Chemical Formula 2 below.

[0089] Y3 is a functional group which may have a mono-
mer which functions to form a pre-tilt of liquid crystal mol-
ecules of the liquid crystal layer and a radical reaction, and

may be a methacrylate group represented by Chemical For-
mula 3 below.

Chemical Formula 2

Chemical Formula 3

[0090] X is a functional group, which may facilitate align-
ing liquid crystal molecules of the liquid crystal layer 3, and
may be an alkoxide group represented by Chemical Formula
4 below.
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Chemical Formula 4

[0091]

[0092] M is a functional group which may improve phase
separation and may be a methyl group.

[0093] R isa functional group which may enhance reliabil-
ity and/or a physical property of an upper and/or lower align-
ment layer, and may be a hydroxyl group.

[0094] According to an embodiment, the lower and upper
alignment layers each include a compound represented by
Chemical Formula A, wherein Y1 is a functional group rep-
resented by Chemical Formula 1, Y2 is a functional group
represented by Chemical Formula 2, Y3 is a functional group
represented by Chemical Formula 3, X is a functional group
represented by Chemical Formula 4, M is a methyl group, and
R is a hydroxyl group.

[0095] According to an embodiment, the lower alignment
layer and upper alignment layer may each further comprise a
functional group represented by Chemical Formula 1.
According to an embodiment, the lower alignment layer and
upper alignment layer may each further comprise a vinyl
functional group. The vinyl functional group may be a vinyl
group represented by Chemical Formula 2. According to an
embodiment, the lower alignment layer and upper alignment
layer may each further comprise a methacrylate functional
group. The methacrylate functional group may be a meth-
acrylate group represented by Chemical Formula 3.

[0096] According to an embodiment, the functional group
Y1, represented by Chemical Formula 1, may accelerate a
radical reaction of the methacrylate group and the vinyl
group. This radical reaction increases the reaction along with
a radical residue, wherein the passivation layer 180 includes
the organic layer having negative photosensitivity, wherein
the passivation layer includes the radical residue. While not
wishing to be bound by theory, it is believed a greenish defect
of the organic layer, emitting light of a visible light region,
may thus be improved.

[0097] Next, the greenish defect will be further described.
[0098] According to an embodiment, to increase sensitiv-
ity, the organic layer having the negative photosensitivity may

include a photoinitiator represented by Chemical Formula 5
below.

In Chemical Formula 4, nis 1 to 5.

Chemical Formula 5

b

0

[0099] The photoinitiator represented by Chemical For-
mula 5 is dissolved in a photolithography process to form a
residue represented by Chemical Formula 6 below.
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Chemical Formula 6

O\,| =
NN

[0100] According to an embodiment, if ultraviolet rays are
irradiated to the residue represented by Chemical Formula 6
in the following process, first free radicals represented by
Chemical Formula 7 and Chemical Formula 8 are formed.

Chemical Formula 7

Chemical Formula 8

N

N

[0101] If the first free radicals represented by Chemical
Formula 7 and Chemical Formula 8 are combined with each
other, a compound including a highly conjugated double
bond is formed such that visible light of the visible light
region is emitted, thereby generating a greenish defect.

[0102] According to an embodiment, a method of improv-
ing the greenish defect of the alignment layer of the present
exemplary embodiment is improved as follows.

[0103] Firstly, when ultraviolet rays are irradiated on to the
alignment layer represented by Chemical Formula B, a radi-
cal represented by Chemical Formula 9 below is formed.

Chemical Formula B

Y Y,
Y,

Y,
ﬁ fﬁ/
R

—8i—0—S8i—-0—8i—-0—8i—-0—5i—0—8§i—0—S8i—0—Si—



US 2013/0194525 Al

[0104] InChemical FormulaB,Y is —S—H, Zis [—0O—]
. Whereinn is O or 1.

Chemical Formula 9

ps
¥

z z
| |

-
f

—Si—0—8i—0—8i—-0—S8i—-0—S8i—-0—S8i—0—Si—0—S8i—

Y* l
(@]
H
Yo

_N/\

H
Py

[0105] In Chemical Formula9,Y is—S—, e.g. a thiyl free
radical, and Z is [—O—],, whereinn is 0 or 1.

[0106] The second free radical represented by Chemical
Formula 9 included in at least one of the lower alignment
layer and the upper alignment layer effectively or substan-
tially removes the first free radical represented by Chemical
Formula 7 and the first free radical represented by Chemical
Formula 8, thereby reducing or preventing the formation of a
compound including a double bond formed from a reaction of
the first free radicals represented by Chemical Formula 7 and
Chemical Formula 8. Accordingly, the greenish defect, due to
the conjugated double bond of the compound formed from a
reaction of the first free radicals represented by Chemical
Formula 7 and Chemical Formula 8, may be reduced or pre-
vented.

[0107] According to an embodiment, at least one of the
lower alignment layer and the upper alignment layer may
include a second free radical. The second free radical may be
represented by Chemical Formula 9. At least one of the lower
alignment layer and the upper alignment layer may further
include a compound represented by Chemical Formula B,
wherein the compound may include the second free radical.

[0108] As described above, according to an embodiment,
the second free radical included in at least one of the lower
alignment layer and upper alignment layer may react with at
least one of the first free radical included in the organic layer
having negative photosensitivity. Accordingly, a greenish
defect emitting light of the visible light region may be
improved.

[0109] Next, a liquid crystal display according to another
exemplary embodiment will be described with reference to
FIG. 4 and FIG. 5.

[0110] FIG. 4 is a plan view of a liquid crystal display
according to another exemplary embodiment, and FIG. Sis a
cross-sectional view taken along line V-V of FIG. 4.

[0111] Referring to FIG. 4 and FIG. 5, a liquid crystal
display according to the present exemplary embodiment
includes a lower display panel 100, e.g. first substrate and an
upper display panel 200, e.g. second substrate facing each
other, and a liquid crystal layer 3 interposed between the two
display panels 100 and 200.

[0112] First, the lower display panel 100 will be described.
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[0113] A plurality of gate lines 121, a plurality of step-
down gate lines 123, and a plurality of storage electrode lines
125 are disposed on an insulation substrate 110.

[0114] According to an embodiment, a gate line and a step-
down gate line may be disposed on the lower display panel,
e.g. first substrate, and a data line may intersect the gate line.
[0115] The gate lines 121 and the step-down gate lines 123
extend in a mainly transverse direction and transmit a gate
signal. The gate line 121 includes a first gate electrode 124aq,
and a second gate electrode 1245 extending in an upward and
a downward direction, and the step-down gate line 123
includes a third gate electrode 124¢ protruding in an upward
direction. The first gate electrode 1244 and the second gate
electrode 1245 are connected to each other to form one pro-
trusion.

[0116] The storage electrode lines 125 extend in a mainly
transverse direction, and transmit a predetermined voltage,
such as a common voltage. The storage electrode line 125
includes a storage electrode 129 protruding in an upward and
a downward direction, a pair of longitudinal portions 128
extending almost perpendicular to the gate line 121 and in a
downward direction, and a transverse portion 127 connecting
the ends of a pair of longitudinal portions 128 to each other.
The transverse portion 127 includes a storage expansion 126
extended in a downward direction.

[0117] A gate insulating layer 140 is disposed on the gate
line 121, the step-down gate line 123, and the storage elec-
trode line 125.

[0118] A plurality of semiconductor stripes (not shown),
wherein each semiconductor stripe includes a hydrogenated
amorphous silicon (a-S1), a polysilicon, or the like, are dis-
posed on the gate insulating layer 140. The semiconductor
stripes (not shown) extend in a mainly vertical direction, and
each semiconductor stripe (not shown) includes a first and a
second semiconductor 154a and 1545 respectively, extending
toward the first and second gate electrodes 124a and 1245
respectively, and connected to each other, and a third semi-
conductor 154¢ connected to the second semiconductor 1545.
The third semiconductor 154¢ is extended, thereby forming a
fourth semiconductor 157.

[0119] A plurality of ohmic contact stripes (not shown) are
disposed on the semiconductor stripes (not shown), whereina
first ohmic contact (not shown) is disposed on the first semi-
conductor 1544, and a second ohmic contact 1645 and a third
ohmic contact (not shown) are disposed on the second semi-
conductor 1546 and the third semiconductor 154¢, respec-
tively. The ohmic contact stripes include a first protrusion (not
shown) forming a pair along with a first ohmic contact island
and disposed on the first protrusion of the semiconductor, a
second protrusion (not shown) forming a pair along with a
second ohmic contact island and disposed on the second
protrusion of the semiconductor, and a third protrusion (not
shown) forming a pair along with a third ohmic contact island
and disposed on the third protrusion of the semiconductor.
The third ohmic contact is extended, thereby forming a fourth
ohmic contact 167.

[0120] A data conductor including a plurality of data lines
171, a plurality of first drain electrodes 1754, a plurality of
second drain electrodes 1755, and a plurality of third drain
electrodes 175¢, is disposed on each of the ohmic contacts
1645 and 167.

[0121] The data lines 171 transmit data signals and extend
in a longitudinal direction thereby intersecting the gate lines
121 and the step-down gate lines 123. Each data line 171
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includes a first source electrode 173a and a second source
electrode 1735 forming a “W” shape together and extending
in a direction towards a first gate electrode 124a and a second
gate electrode 124b.

[0122] Thefirstdrainelectrode 1754, the second drain elec-
trode 1755, and the third drain electrode 175¢ have one end
portion having a wide area and the other end portion config-
ured in a linear shape. The bar end portions of the first drain
electrode 1754 and the second drain electrode 1755 are pat-
tially enclosed by the first source electrode 173a and the
second source electrode 1735. The wide end portion of the
second drain electrode 1754 is again extended thereby form-
ing a third source electrode 173¢ configured in a “U” shape.
An expansion 177¢ of the third drain electrode 175¢ overlaps
the storage expansion 126 thereby forming a step-down
capacitor (“Cstd”), and a bar end portion is partially enclosed
by the third source electrode 173¢.

[0123] The first, second, and third gate electrodes, 124a,
124b, and 124¢, respectively, the first, second, third source
electrodes, 173a, 17313, and 173c¢, respectively, and the first,
second, and third drain electrodes, 175a, 1755, and 175c,
respectively, form a first, second, and third thin film transistor
(“TFT”) Qa, Qb, and Qc, respectively, along with the first,
second, and third semiconductors 154a, 1545, and 154¢. A
channel of the first, second, and third thin film transistors is
formed in a portion of the first, second, and third semicon-
ductors, 154a, 1545, and 154¢, respectively, between the
source electrodes 173a, 1735, and 173¢, respectively, and the
drain electrodes 1754, 1755, and 175¢, respectively.

[0124] According to an embodiment, a thin film transistor
may include a first thin film transistor and a second thin film
transistor each connected to the gate line and the data line, and
a third thin film transistor connected to the step-down gate
line.

[0125] According to an embodiment, the gate line may
simultaneously transmit a gate signal to at least one control
terminal of the first thin film transistor, the second thin film
transistor, and the third thin film transistor.

[0126] Also, the semiconductor stripes (not shown) includ-
ing the semiconductors 154a, 1545, and 154c¢, except for the
channel region between the source electrodes 173a, 1735,
and 173¢ and the drain electrodes 175a, 1755, and 175¢ have
substantially the same shape as the data conductors 171,
175a, 17556, and 175¢ and the ohmic contacts 1645 and 167.
That is, the semiconductor stripes (not shown) including the
semiconductors 154a, 1545, and 154¢ have a portion that is
exposed without being covered by the data conductors 171,
175a, 175b, and 175¢, and a portion between the source
electrodes 173a, 1735, and 173¢ and the drain electrodes
175a, 175b, and 175c¢.

[0127] A passivation layer 180 is disposed on the data con-
ductors 171, 175a. 1755, 175¢, and the exposed semiconduc-
tors 154a, 154b, and 154c¢.

[0128] The passivation layer 180 may include an organic
layer and may have a flat surface. The organic layer has
negative photosensitivity and a dielectric constant thereby
may be less than about 4.0 or less, specifically about 3.0 or
less, more specifically about 2.0 or less. The passivation layer
180 may have a dual-layered structure including a lower
inorganic layer and an upper organic layer disposed on the
exposed region of the semiconductors 154a, 1545, and 154c¢.
While not wishing to be bound by theory, it is believed, the
dual-layered structure may facilitate sustaining the inorganic
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layer’s excellent insulating characteristic and not damaging
the exposed region of the semiconductors 154a, 1545, and
154c¢.

[0129] Thepassivation layer 180 includes a plurality of first
contact holes 185a and a plurality of second contact holes
185b exposing the wide end of the first drain electrode 1754
and the wide end of the second drain electrode 1755.

A plurality of pixel electrodes 191 are disposed on the passi-
vation layer 180.

[0130] According to an embodiment, the pixel electrode
may include a first subpixel electrode and a second subpixel
electrode separated from each other, wherein the first sub-
pixel electrode may be connected to the first thin film tran-
sistor, and the second subpixel electrode may be connected to
the second thin film transistor. A storage electrode may over-
lap a terminal of the third thin film transistor, according to an
embodiment.

[0131] The first subpixel electrode 191a and the second
subpixel electrode 1915 neighbor each other in a column
direction, and are configured in a quadrangular form. The first
subpixel and the second subpixel each includes a cross stem,
including a transverse stem 192 and a longitudinal stem 193
intersecting the transverse stem. The first and second subpixel
electrodes 191a and 1915, are divided into four sub-regions
by the transverse stem 192 and the longitudinal stem 193, and
each of the sub-regions includes a plurality of minute
branches 194. According to an embodiment, the plurality of
minute branches may extend from the cross stem.

[0132] A first portion of the minute branches 194, of the
first subpixel electrode 191a, and the second subpixel elec-
trode 1915, are obliquely extended in a left upper direction,
from the transverse stem 192, or the longitudinal stem 193,
and a second portion of the minute branches 194, are
obliquely extended in a right upper direction, from the trans-
verse stem 192, or the longitudinal stem 193. A third portion
of the minute branches 194 are obliquely extended in a left
lower direction, from the transverse stem 192, or the longitu-
dinal stem 193, and a forth portion of the minute branches
194, are obliquely extended in a right lower direction, from
the transverse stem 192, or the longitudinal stem 193.

[0133] Each of the minute branches 194, forms an angle of
about 40 degrees to about 45 degrees, with the gateline 121 or
the transverse stem 192. The minute branches 194 included in
the first subpixel electrode 191a may form an angle of about
40 degrees with the transverse stem 192, and the minute
branches 194 included in the second subpixel electrode 1915
may form an angle of about 45 degrees with the transverse
stem 192. Also, the minute branches 194 of two neighboring
sub-regions may be crossed.

[0134] Thewidth of the minute branches 194, may be about
3 um to about § um, specifically about 4 pm to about 7 um,
more specifically about 5 pm to 6 pm. Also, although not
shown, the width of the minute branches 194 may be gradu-
ally widened.

[0135] The first subpixel electrode 191a and the second
subpixel electrode 1915 include an outer stem enclosing an
outer perimeter, and a longitudinal portion of the stem
extends in a direction of the data line 171 and prevents capaci-
tive coupling between the data line 171 and the first subpixel
electrode 191a and the second subpixel electrode 1915.

[0136] The first subpixel electrode 191a and the second
subpixel electrode 1915 receive the data voltage from the first
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drain electrode 175a and the second drain electrode 1756
through the first contact hole 1854 and the second contact
hole 1855.

[0137] A lower alignment layer 12 is disposed on the pixel
electrode 191.

[0138] Next, the upper display panel 200 will be described.
[0139] A light blocking member 220 is disposed on an

insulation substrate 210,

[0140] wherein the insulation substrate includes a transpar-
ent glass or a plastic. The light blocking member 220 reduces
or prevents light leakage.

[0141] A plurality of color filters 230 are disposed on the
substrate 210 and the light blocking member 220. A portion of
the color filters 230 are disposed in a region enclosed by the
light blocking member 220, and may extend in a direction of
acolumn of the pixel electrode 191. Each color filter 230 may
display one of three primary colors such as red, green, and
blue. However, it is not limited to the three primary colors red,
green, and blue, and may display one of cyan, magenta,
yellow, or a white-based color.

[0142] At least one of the light blocking member 220 or the
color filter 230 may be disposed on the lower substrate 110.
[0143] A common electrode 270 is disposed on the color
filter 230. An overcoat preventing the color filter 230 from
being exposed and providing a flat surface may be disposed
between the common electrode 270 and the color filter 230.
[0144] An upper alignment layer 22 is disposed on the
common electrode 270.

[0145] According to an embodiment, when a data voltage is
applied to the first subpixel electrode 191a and the second
subpixel electrode 1915, the first subpixel electrode 191a and
the second subpixel electrode 1915 generate an electric field,
together with the common electrode 270 of the upper display
panel 200, to thereby determine a direction of the liquid
crystal molecules of the liquid crystal layer 3 between the two
electrodes 191a and 1915, and the common electrode 270.
The luminance of light that transmits through the liquid crys-
tal layer 3 differs depending on the thusly-determined direc-
tion of the liquid crystal molecules.

[0146] According to an embodiment, the first and second
subpixel electrodes 191a and 1915 respectively, and the com-
mon electrode 270, form liquid crystal capacitors, to maintain
the applied voltage after the thin film transistor is turned off.
An edge of a minute branch 194 forms a horizontal compo-
nent perpendicular to an edge of a minute branch 194, and an
inclination direction of liquid crystal molecules is determined
in a direction determined by the horizontal component.
[0147] According to an embodiment, the liquid crystal
molecules incline in a direction parallel to a length direction
of a minute branch 194.

[0148] According to an embodiment, the length directions
in which the minute branches 194 of one pixel extend are four
directions, such that the inclined directions of the liquid crys-
tal molecules are four directions. Therefore, a viewing angle
oftheliquid crystal display is widened by varying the inclined
directions of the liquid crystal molecules.

[0149] The first subpixel electrode 191a and common elec-
trode 270 form a first liquid crystal capacitor along with the
liquid crystal layer 3 interposed between the first subpixel
electrode 1914 and the common electrode 270, and the sec-
ond subpixel electrode 1915 and the common electrode 270
form a second liquid crystal capacitor along with the liquid
crystal layer 3 interposed between the second subpixel elec-
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trode 1915 and the common electrode 270, to maintain the
applied voltage after the first and second thin film transistors
are turned off.

[0150] The first and second subpixel electrodes 191a and
1915 overlap the storage electrode line 125 as well as the
storage electrode 129, thereby forming the first and second
storage capacitors, and the first and second storage capacitors
enhance the voltage maintaining capacity of the first and
second liquid crystal capacitors.

[0151] The storage expansion 126 and the expansion 177¢
of the third drain electrode 175¢ overlap each other via the
gate insulating layer 140 and the semiconductor layers 157
and 167 interposed betweer, to form a step-down capacitor.
[0152] Now, a process of an operation of the liquid crystal
display according to the present exemplary embodiment will
be described, referring to F1G. 4 and FIG. 5.

[0153] The gate line 121 is applied with the first gate signal
and the step-down gate line 123 is applied with the second
gate signal. If the first gate signal is changed from the gate-off
voltage (“Voff”) to the gate-on voltage (“Von™), the first and
second thin film transistors connected thereto are turned on.
Accordingly, the data voltage (“Vd”) applied to the data line
171 is applied to the first and second subpixel electrodes 191a
and 1914 through the turned on first and second thin film
transistors. The data voltages (“Vd”) applied to the first and
second subpixel electrodes 191a and 1915 are the same. The
first and second liquid crystal capacitors are equally charged
by the difference between the common voltage and the data
voltage (“Vd”).

[0154] Next, if the first gate signal is changed from the
gate-on voltage (“Von™) to the gate-off voltage (“Voff”), and
simultaneously the second gate signal is changed from the
gate-off voltage (“Vof”) to the gate-on voltage (“Von™), the
first and second thin film transistors are turned off and the
third thin film transistor is turned on. Thus, the charges are
moved from the second subpixel electrode 1915 to the third
drain electrode 175¢ through the third thin film transistor.
Accordingly, the charging voltage of the second liquid crystal
capacitor is decreased and the step-down capacitor is
charged. The charging voltage of the second liquid crystal
capacitor is decreased by the capacitance of the step-down
capacitor such that the charging voltage of the second liquid
crystal capacitor is lower than the charging voltage of the first
liquid crystal capacitor.

[0155] Charge voltages of two liquid crystal capacitors
Clech and Clel represent different gamma curves, and the
gamma curve of one pixel voltage is a combination curved
line of the different gamma curves. The front combination
gamma curve coincides with the reference gamma curve at
the optimally-determined front side, and the lateral gamma
curve approximates the front reference gamma curve.
Accordingly, the image data are converted so that the lateral
visibility is improved.

[0156] According to an embodiment, referring to FIGS. 1
to 3, the lower and upper alignment layers 12 and 22 each
include a compound represented by Chemical Formula A.
[0157] According to an embodiment, the functional group
Y1, represented by Chemical Formula 1, may accelerate a
radical reaction of the methacrylate group and the vinyl
group. The radical reaction increases the reaction along with
a radical residue, wherein the passivation layer 180 includes
the organic layer having the negative photosensitivity,
wherein the passivation layer includes the radical residue.
While not wishing to be bound by theory, it is believed the
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greenish defect of the organic layer, emitting light of the
visible light region may thus be improved.
[0158] According to an embodiment, a method of manu-
facturing a liquid crystal display is provided, including dis-
posing a first substrate, a second substrate facing the first
substrate, a thin film transistor disposed on the first substrate,
an organic layer disposed on the thin film transistor, a pixel
electrode disposed on the organic layer, a lower alignment
layer disposed on the pixel electrode, a common electrode
disposed on the second substrate, and an upper alignment
layer disposed on the common electrode; and contacting at
least one of a first free radical included in the organic layer
and a second free radical included in at least one of the lower
alignment layer and the upper alignment layer to form a
product of the first free radical and the second free radical
disposed on at least one of the lower alignment layer and the
upper alignment layer, to manufacture the liquid crystal dis-
play.
[0159] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.
What is claimed is:
1. A liquid crystal display comprising:
a first substrate;
a second substrate facing the first substrate;
a thin film transistor disposed on the first substrate;
an organic layer disposed on the thin film transistor;
a pixel electrode disposed on the organic layer;
a lower alignment layer disposed on the pixel electrode;
a common electrode disposed on the second substrate; and
an upper alignment layer disposed on the common elec-
trode,
wherein a first free radical included in the organic layer and
asecond free radical included in at least one of the lower
alignment layer and the upper alignment layer are radi-
cal bonded.
2. The liquid crystal display of claim 1, wherein
the lower alignment layer and the upper alignment layer
each further comprise a functional group represented by
Chemical Formula 1:

Chemical Formula 1

wherein m is 1-5.

3. The liquid crystal display of claim 2, wherein

the lower alignment layer and the upper alignment layer
each further comprise a vinyl functional group.

4. The liquid crystal display of claim 3, wherein

the lower alignment layer and the upper alignment layer
each further comprise a methacrylate functional group.
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5. The liquid crystal display of claim 4, wherein

the organic layer has negative photosensitivity.

6. The liquid crystal display of claim 5, wherein

the pixel electrode comprises a first subpixel electrode and
a second subpixel electrode, wherein

the first subpixel electrode and the second subpixel elec-
trode each comprise a cross stem comprising a trans-
verse stem and a longitudinal stem intersecting the trans-
verse stem, and a plurality of branches extending from
the cross stem.

7. The liquid crystal display of claim 1, further comprising:

a gate line and a reference voltage line disposed on the first
substrate; and

a data line intersecting the gate line.

8. The liquid crystal display of claim 7, wherein

the thin film transistor comprises a first thin film transistor
and a second thin film transistor each connected to the
gate line and the data line, and a third thin film transistor
connected to the gate line, a terminal of the second thin
film transistor, and the reference voltage line.

9. The liquid crystal display of claim 8, wherein

the pixel electrode comprises a first subpixel electrode and
a second subpixel electrode separated from each other,
wherein

the first subpixel electrode is electrically connected to the
first thin film transistor, and the second subpixel elec-
trode is electrically connected to the second thin film
transistor.

10. The liquid crystal display of claim 9, further compris-

ing

an assistance voltage line electrically connected to the
reference voltage line through the third thin film transis-
tor and disposed on the data line,

wherein the assistance voltage line is disposed on a same
layer as the pixel electrode.

11. The liquid crystal display of claim 10, wherein

the reference voltage line comprises a protrusion overlap-
ping a terminal of the third thin film transistor, and

the assistance voltage line comprises a connecting member
extending toward the protrusion of the reference voltage
line.

12. The liquid crystal display of claim 9, wherein

an output terminal of the second thin film transistor is
electrically connected to the second subpixel electrode
and an input terminal of the third thin film transistor.

13. The liquid crystal display of claim 12, wherein

the first subpixel electrode and the second subpixel elec-
trode comprise a cross stem comprising a transverse
stem and a longitudinal stem intersecting the transverse
stem, and

a plurality of branches extending from the cross stem.

14. The liquid crystal display of claim 13, wherein

each control terminal of the first thin film transistor, the
second thin film transistor, and the third thin film tran-
sistor is configured to simultaneously respond to a gate
signal transmitted on the gate line.

15. The liquid crystal display of claim 1, further compris-

ing

a gate line and a step-down gate line disposed on the first
substrate, and

a data line intersecting the gate line.

16. The liquid crystal display of claim 15, wherein

the thin film transistor comprises a first thin film transistor
and a second thin film transistor each connected to the
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gate line and the data line, and a third thin film transistor _continued

connected to the step-down gate line. Chemical Formula 8

17. The liquid crystal display of claim 16, wherein N

the pixel electrode comprises a first subpixel electrode and
a second subpixel electrode separated from each other,

wherein
N
the first subpixel electrode is electrically connected to the
first thin film transistor, and the second subpixel elec-

trode is electrically connected to the second thin film

1] istor.
ransistor 20. The liquid crystal display of claim 1, wherein the sec-

18. The liquid crystal display of claim 17, further compris- ond free radical is represented by Chemical Formula 9:
ing
a storage electrode overlapping a terminal of the third thin
film transistor.

Chemical Formula 9

19. The liquid crystal display of claim 1, wherein the first l
free radical is represented by Chemical Formula 7 or Chemi- v l
cal Formula 8: ¥ v
- Chemical Formula 7 0 e
N l
R
H H
z o7z 4 z z 7

/—z

whereinY is —S, Z is (—0O—),, andnis O or 1.

* ok %k
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